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NEW YORK, SATURDAY, SEPTEMBER 29,1900. 

J ,itutift, �lUtrita •• 
TO GALVEBTOB DlBA.BTBB. 

Not. since the Johnstown disaster h�s the country 
been more horror stricken than over the d estruction, 
or partial destruction, of Galveston. The sympath y 
aroused has been well nigh universal. That this sym-
pathy is more than a mere senti ment is shown by the 
generous contributions that have flowed in from aU 
sections of the country. The accounts describing the 
conditions preceding and followi n g  the terrible disas
ter have been fully dcscribed in the contemporary press 
and need not·be d welt upon now. The civic authori-
ties have had a very serious problem to deal with in 
addition to the i mmediate horrors with which t hey 
were surrounded, namely, the policy to be adopted 
with reference, t.o rebui lding the city� The frequent 
visitations of floods to the city of Galveston render this 
problem a very difficult one to determine. Galveston' 
is situated at the extreme end of an island some thirty
five miles long, w hich varies in width from one 
to five miles. The part of the island u pon which the 
city is located is almost flat and its highest point is 
only about eight' feet above mean tidewater. The bay, 
w hich is known as West Bay, separates the mainlaud 
from Galveston Island and extends about eighty miles 

ANOTHER " INVENTION "-,,-A 70 KNOT SUBMARINE inland. The harbor itself .was an im'portant one, the 
BOAT 1 , United States government having expended some six 

The editor frequently receives communications from ' million s  of dollars in building jetties .and wharves for 
cOl'respondents who evidently have it taste for matters the purpose of providing the city with a deep-water 
of scientific �nd mechan ical interest, asking that the sea port, and i ts facilities for handling commerce were 
SCIENTIFIC AMERICAN take up for discussion subjects ,unsurpassed. The importance of the city may be de
which the correspondents have found treated in flam- termined from the factt hat the exports h ave amounted 
boyant style in the columns of the daily press. ,As a : to as much as a hundred million dollars a year. 
rule, if the subject has not been taken up for discus- Once before has the city of Galveston been visited 
sion in the SCIENTIFIC AMERICAN, it may be assumed' by a most destructive flood, and many times has, it 
that there are good reas�ris for silence on the part of been seriousl y threatened. It is no wonder, therefore, 
the editor. So many startling scientific items appear . that the question of abandoning the present site was 
in the columns of the daily press :that are utterlyo;seriously contemplated. ' It has,been determined, how
fabulous in n ature that it is quite impossible for the "ever, to rebuild the city on the present site. In the first 
editor to take up all subjects therein treated for 'con- ,place, one of the prime influences w h ich tended to this 
sideration. One of the most flagrant inst�nces of tpis 'was��ge feeling of civic pride and the love of home 
character has recentl y come to our notice. In tl:l� . . col- ,wl}Ich is implanted in every one's breast, and the im
umns of a daily contemporary recently appeared an mense yalue of property still remaining' comparatively 
article descripti ve of a "disappearing" submarine, intact. Then, agai n, the possibility that additional 
torpedo boat, said to have been recently added to defenses can be erected against future storm inunda
the navy. An elaborate engraving accompanied the tions is probably a controlling factor. 
article, showing in ' detail the interior construction of FrOJll� engineering poi n t  of view the question which 
the boat. presents it�lf is whether it will be possible to provide 

It was stated in the article that "for. t wo years a any means fo�,th� protection of , the city against a re
force of workmen speciilJly selected from the govern- currence of this 'dreadful visitation. In these days of 
ment yards has been engaged in the construction of progress we are i nclined to regard scarcely any object 
tbis model boat. The main difficulty encountered as beyond the reach of. attainment from an 'engineer
has been a device for stopping and slowing the boat ing or mechanicaipoint, of vj�Wj and although the 
when running' at big'h speed. Even the ' Turbinia,' physical conditions in the preseiIt case seem to.render 
which yields a speed of '37 knots, is s!ow by the side of the. problem almost hopeless of solution, it  would 
this boat, in which a trial shows it to be easy to de- seem that some method would be devised by means of 
velop 70 knots an hour. The amazing sp'e�d obt'ained which a� f¢itgt the lives of the inhabitants might in the 
under these tests, has cau�ed the utmost surprise, not' ,future'be vouchsafed. The late storm, of course, was 
only to the people in theN�val Bureau of Cons1<�tiQn, . an exc�ptional one, but the cruel fact must be faced 
but also to the inventor himself, who' did not expect that the cityli�s In the pathway of tropical storms, 
Dlore than 40 knots at the �tmost." · and tluLt similarc.ondition,s will probably ag'ain arise. 

The picrure of a submarine boat being driven at the What cQurse will  be taken by the authorities in ob-
rat<- of 70 knots an hour naturallv caused the editor tain'iQg protection against the Ibss of life and property 
SOllie rine�siness, but the descripti�n of t he boat' was so' in the future remains to .be seen, but therejs'no doubt 
circulllstiwtial and the medium in which the ar.ticle ap- tliat .s?me pra(\ticai methods will be suggested�y en
pearell was of so 'high a character, it wa!!thQught that gineers . w.hich will. at least lessen. the dangers . ,that 
the su bject at least should be examined into:'· With in the past have so frequently affiicted the city. 
this object, a representati ve of the SCIENTI'FIC AMERI • •• ' • 
CAN called at the Bureau of.'G9nstr.uc,tioll in Washiug- NEW. TORPEDO DESTROYERS FOR HOLLAND. 
ton and innocentry asked f�r full detai ls of the . In a recent issue of the�SCIENTIFIC AMERICAN ap-
construction of the boat, with a view to verifying the peared an article relative to, 'the consumption of petro
pu blished description and also to substantiate the tests leum for the propulsion of vessels. Tentative efforts 
all uded to. The Chief Constructor informed our repre- . have been made by one or two of the powers to avail 
sentative that he llad never heard of'the submarine themselves of this fuel, but the experiments have not 
boat in question and that the newspaper article was . been sufficiently exhaustive to prove 'the efficacy of 
abl'ol utely false. Other inquiries brought oQ,t the fact the oil for this particular class of work. That petr,o
that the boat was quite u n kuown in Washington. leum is an advantageous, economical and powerful fuel 

This case, of course, is a flagrant one, but it is by no . has' been amply demonstrated by the utilization of it 
means an unusual occurrence, and should s�rve as a 'for tge propulsion of the express locomotives of the 
warning to the general reader not to place too m uch Great Eastern Railway in England. Man y  of the 
confidence in technical articles appearing hi the lay fleetest express trains upon this system consume oil , 
press. and so satisfactory bave been the experiments, that 

Tbe article that we have been discussing differs in several other engines are being equipped with·. the 
one 'im portant particular from those which ordinarily necessary apparatus. 
come within our ken. As a rule, articles of this char- The 'Dutch government are also determined to 
acter set forth in rather glowing colors achievements prove the efficiency of oil for marine purposes. Messrs. 
which are, at some future time, to be attained, but in Yarrow & Company, Limited, the well:known ship
the present case the writer has been dealing with cold 'builders of Po plar-on-Thames, England, have just 
facts, and the figures that he gives and the tests that constructed two first-class topedo boats, "Hydra" and 
he quotes are put forward as having been actually ac- "Scylla," for the Dutch government, and tbey are in
complished. The effrontery of advancing stateme nts tended for service in the Dutch East Indies. Theyare 
of this character appears to be more brazen than the each 130 feet in length over all, with 13 feet 6 inches 
usual method of forecasting the wonderful achieve- beam, and have a displacement of about 90 tons. 
IHeuts that are to be attained at some future time. The machinery for propelling these crafts consists of 
We are glad to learn that the inventor of this extra- a set of inverted triple expansion surface condensing 
ordinary production has succeeded finally in dis- engines of 1,200 I. H. P. The ai r and feed pumps are 
covering some means by which the enormous speed driven off the forward end of the. crankshaft. There 
attained may be reduced and controlled, and that is one very important feature, however, which bas 
it is possible tO'slow the boat down to a full stop. In been introduced into these engines, which causes them 
this respect he is . far more successful than the .. late 1;0 differ from the machinery supplied to torped? boats. 
lamented Keely, whORe chief difficulty, it will 'be re- That is the introd uction of the system of forced Illbrk 
membered, in obtaining final success with bis motor, cation, analogous to that wh ich is'somerimes adopted 
was tbe difficulty of. controlling ,the _ powers which;he, in certain, 1;1 n<i en�ines. ,By the 11tilization. of this 
through the conjuring touch of his  genius, bad creatt'.; '.rillcil-'le the working Val·tll of toe ellgines are cow-
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pletely inclosed. The great advantage accruing from 
this principle is that the engineering staff need not 
evince the least an xiety regard ing the lubrication of 
the engines, which is most essential to insure smooth 
and perfect running. Consequf'ntly, if the exigency 
arose, the engi ne room staff could be decreased, as the 
l u brication being practically automatic does not re
quire attention. 

Water tube boilers of the Yarrow pattern have been 
adopted. The tubes are naturally straight. This 
type of boi ler, by the way, as the result of continued 
practical experiments, has been proved by the naval 
authorities of the various powers to be eminently 
satisfactory, and it is being widely installed in a large 
n umber of battleshi ps. 

Both vessels have been supplied with Holden's oil 
'Spraying 'apparatus, w h ich is the same as that em
ployed upon the Great Eastern Railway, since the gov
ernment intend to burn astatki. Th��,oH is plentiful 
in the Dutch possessions in the Ell.st lndies, and, there
fore, as its cost will be very smaJI,tbere is no dou bt 
that the Dutch navaiauthorities\vill be able to effect 
a very appreciable sa villgin their coal bill. Both the 
vessels went under a frilt<'�eed official trial to test the 
possi bilities of this oil spraying apparatus, and it 
worked smoothly and without the slightest difficulty. 

In the official Ilpeed trials, which were carried out 
under the superintendence of Mr. Loder, the chief con
structor of the Royal Dutch navy, the vessels attained 
a mean speed of 24'37 knots per hour for three hours, 
with a pressure of 160 pounds, imparting about 400 rev
olutions per minute to the propellers. 

The 3.rmament of the vessels consists of three 18- inch 
swivel torpedo tubes and two 6-pounder quick-firing 
guns. 

. I. I. 

HAND-LABOR IN CHINESE MINES. 
According to a report presented by M.' Levito:ff to 

the Russian Society of,Encourage.mep,t, it appears that 
Chinese hand-Ia-bor has made its appearance in the 
Trans-Baikal region since the construction of the rail
road, and tbe influx of the Chinese element is becom .. 
ing more considerable every day. Hand-labor, wh ich 
has been scarce ever since the' construction of the 
Trans-Siberian, is now more abundant, and its cost bas 
been considerably reduced. On the Amoor'River, the 
u n loading of boats, which was paid only a few years 
ago at the .rate of $1.60 per ton, is now paid at $0.80 
per ton, or one-half. In general, the Chinese work-

. man, on account of his smaller productiveness, is paid 
, only one-half the wages of a Russian workman. As 

an example, in the cement works of Siberia, $0.80 per 
day is paid to a good Russian workman, and, only 
$0.40 to the Chinese workman. Generally these. are 
engaged for $2.50 to $3 per mont h  by the Chinese , 
contractors, who supply the food and lodging. Even 

,on this' small pay, the workmen contrive to save 
money and send thei r .. savings to China. The Chi-

. nese excel in �ertain kinds ,of labor, such as gardening, 
shoemaking, etc:, where the Russian cannot compe.te in 
price, but, on the contrary, he is not good for all kinds 
of .work, and especially 'refuses to work in the water, 

, or even in damp places .. For masonry, work, it is. es
timatedthat a Russian workman, himself inferior to 
an Italian, �quals, four, Chinamen. Among the Sibe
rian industri�s: it is the gold mines especially wh ich 
have adopted Chinese labor. Formerly, in the mines 

, . belonging to, the. Czar, it was forbidden to employ 
';'the C hinese j but when. on account of the scarcity 

of band . labor tbe. price had reached $0.25 per 
poijlnifof goid, th9 government decided to let out 
the\�ork to 'contractors. The C hinese were engaged 
by tbfi!e for $0.13 �r pound, w.hich reduced considi>ra

,bly tJ:\e phce of the gold, extracted. M. Levitoffrre
marks that the Chinese .carriers i n  the region bttween 

. Irkutsk and' Khabarovsk have the h abit of stealing 
the gold an'd sending it t(1 Chi na. Another thing to be 
deplored is the clandestine sale of Chinese brandy, 

,called khanchine. In,�pite of the advantages enumer
ated, the writer says that ,it is urgent to stop the inva
sion of the Chi�ese element, and he recommends emi
gration from the rural population of European Russia. 

TRAFFIC IN EUROPEAN PORTS. 
The figures h ave been recently gi ven for· the mari

time traffic i n  the principal' European ports for the 
year 1898, according to the official statistics. . The port 
of London comes first for the number of shipsaswell 
as the tonnage; it received, in 1898, 11,306 vessels of a 
tonnage 0: 9,400,000. AfterLondon follow, in the 
order of tonnage, Hamburg, with 7,990 vessels and 
6,700,00p tons j then Antwerp, with 5,358 vessels and 
6,500,000 tons; Li verpool, with 3, 652 vessels and 
6,200,000 tons j Rotterdam ,  5,881 ,vessels and 5,400,000 
tons j Marseilles, 4,141 yessels and 4, 400, O!>O tons. Henoa 
has 2.339 ,'essels and 2,500,000 tons j then come IIavre, 
with 2,375 ves§els,and 2,300,000 tons jandTrieste, with 
8,708 vess.els �nd'2.100,000 tons; then Bremen,2,494-ves
sels an(L 2, 100;000 tonI' j and Amste�dam, 1, 734 ves.�els 
and 1.400,000 tons. Since 1871 the . tonnage hasa!fflt:>st 
doubled at Liverpool. It h as more than dOllbl�d at 

�Bremell' rrrieste, G�n0!1,M:meill,es, and Havrp.;t�l,liled 
at London, and more than tripled at Antwerp, Awstel" 



dam and Rotterdam. At Hambur� it bas almost 
quadrupled. In 1871, Liverpool took the lead with 
3,300,000 tons, then came London with 3, 100,000 tons, 
all the other ports being far in the rear. Antwerp, 
Hamburg and Marseilles received but 1,800,000 tons. 
London has surpassed Liverpool fsince 1875 ; and Ant
werp and Hamburg also surpassed it in 1893. Antwerp 
even took second place in 1897, but yielded it to Ham
bUI'g in 1898. The increase of tonnage is due especially 
to the increase in the dimensions of vessels. From 
1871 to 1898 the actual number of vessels has dimin
ished for the ports of Marseilles, Havre, Genoa and 
Liverpool; lit has increased at least 12 per cent for 
Bremen, Trieste, Antwerp, Amsterdam, and 27 per 
cent for I�ondon; for Rotterdam it has increased 65 
per cent, and for Hamburg 90 per cent. 

• I.' • 

THE HEAVENS IN OCTOBER. 
BY HENRY NORltlS BUSSELL, PH.D. 

The planets which show so brightly in the evening 
skies are passing out of sight toward the sun, and the 
shortening days and the chilly air are no clearer signs 
of the arrival of autumn than is the appearance above 
the eastern horizon of the advance guard of the fa
miliar winter constellations. 

At 9 P. M. on October 15, Taurus is 'Yell above the 
eastern horizon, recognized U1�mistakably at once by 
the Pleiades, below which is the equally distinctive 
but perhaps less familiar group of the Hyades in form 
of a V lying on its side. At its lower extremity is the 
brilliant red Aldebaran, which marks the eye of the 
Bull, and between this and the point of the V is the 
pretty double star Theta Tauri, which is easily divided 
by an ordinarily good eye, the component stars being 
about 572' minutes of arc apart. It seems almost in
credible, however, when looking at the stars that their 
distance is over one-sixth of the moon's apparent dia
meter, but such is actually the case, as the moon's dia
meter averages about 31 minutes of arc. 

North of Taurus is Auriga, the charioteer, marked 
by the bright yellowish star Capella, whose spectru m  
shows i t  t o  b e  very much like our s u n  i n  constitution. 

A bove and to the right of Taurus au oblique trian
gle of moderately qright stars forms the head of Aries, 
and further north is the conspicuous constellation Per
seus, in the Milky Way, with Cassiopeia h i gher up. 

A little east of the zenith is the great square of 
Pegasus, between which and Perseus is Andromeda. 

Al most the whole of the southeastern sky is filled with 
the huge shapeless mass of Cetus. The head of the 
monster is marked by an irregular pentagon of stars 
almost below Aries, while Beta, the brightest star in 
the constellation, !ltands al most alone, a little to the 
left of the southward extension of the eastern edge of 
the great square of Pegasus. The two lowest stars of 
the head, with another smaller one below, form an ob
tuse augle triangle, not unlike the head of Aries, and 
the longest side of this triangle, if extended . to the 
right for a little less than its own length, points out the 
rellla.rkable vari able stal' Mira, the first object of the 
kind known . For most of the time it is of the ninth 
magnitude and entirely invisible to the unaided eye; 
but at intervals of about eleven months it brightens 
up enormously, becoming occasionally the brightest 
star in the constellation, and being in such a case 
about 1,000 t imes as bright as at its minimum. It usually 
remains visible to the naked eye for about six weeks. 
'.rhe star is now approacping a maximum, which will 
afford a good chance to watch its light without losing 
s leep for tbe purpose. 

The only other conspicuous object in the southern 
sky is Fomalhaut, a lonely bright star, low down near 
the meridian, bel9nging to the constellation of the 
Southern Fish. 

West of the zenith are Cygnus, Lyra, and Aquila, 
Hercules and Ophiucus are lower down; and in the 
north tbe D ipper is swinging low, with the pointers 
almost under the pole. 

THE PLANETS. 
Mercury is evening star in Virgo and Libra through

out the mont h.  On the 29th he reaches his greatest 
eastern elongation, but is not favorably placed for ob
servation, being very far south and setting less than 
an hour after tbe sun. 

Ven us is morning star in Cancer and Leo, rising about 
three hours and a half before sunrise throughout the 
month. She is still very much brighter than anything 
else in the morning sky, thougb her light is not much 
more than half what it was in August. Mars is morn
ing star in Cancer, rising before 1 A. M. and gradu
ally, but slowly, increasing in brightness as the earth 
overtakes 'bim. 

Jupiter is evening star in Scorpio. By the middle of 
t.he month he sets at 8 P. M. and before its close he can 
only be seen in the twilight. 

Saturn is also evening star in Sagittarius, setting 
about 9 P. M. in the middle of the montb. 

Uranus too is evening star. On the 19th he is in COD
junction with Jupiter, being less than half a del!:ree 
south of the latter, and could be easily identified with 
a field-glass, were it not that both planets are very low 
w the twilight. 

Neptune is in Taurus, rising about 9 P. M., but it .is 
always invisible to tbe naked eye. 

THE MOON. 
First quarter occurs on the evening of the 1st, full 

moon on the morning of tbe 8th, last quarter on the 
night of tbe 14th, new moon on the morning of the 
23d, and first quarter again on the night of the 30th. 
The moon is nearest tbe eartb on the 7th, and farthest 
from it on the 20th. She is in conjnnction with Nep
tune on the morning of the 13th, with Mars on the 
evening of tbe 16th, with Venus on the afternoon of 
the 19th, with Mercury on the morning of the 25th, 
with' Uranus and Jupiter on the afternoon of the 26th, 
when an occultation of Jupiter will be visible in the 
Western States. and with Saturn on the morning of 
the 28th. 

------�--__ • __ H' ... '�·.�----------

THE BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

The first and most obvious difference between the 
American and Britisb meetings is the great prominence 
given to the meeting here by press and people. All 
the newspapers in the United Kingdom teem with full 
reports of the proceedings, while the local papers give 
many full pages daily to the reports. 

The attendance of members and associates exceeded 
n ineteen bundred. Many papers of great scientific in
terest were presented, beginning with the address of 
the president, Sir William Turner,* and the several 
presidents of sections. . 

Prof. Turner discussed at length the problem of cell 
life in organisms both animal and vegetable, but h is 
add ress has been already published in full, so I need 
not attempt to sum marize it. 

Probably the boldest of the addresses of presidents 
of sections was that of Prof. W. J. Sollas to the geo
logical section, in which he essayed the difficult task 
of harmonizing Kelvin's and Joly's estimates of the age 
of the earth . An exhaustive review of the whole sub
ject from the best data ·attainable seems to show an 
age of somewhere near 100,000, 000 years. 

Sir George Robertson, in the geographical section, 
made a very patriotic address, and therefore very 
pleasing to the people here. He urged the necessity of 
government control and extension of ocean cables and 
of means of transportation. 

Electricity is, after all, the dominant feature of the 
meeting. Important papers were read on theoretical 
and practical questions connected with it. 

On the side of theory was a long discussion of ions, 
by such men as Lodge and Fitzgerald, in which, how
ever, no really new ideas seemed to be brought out, at 
least none that could be accepted as adequate explana
tions of the remarkable phenomena involved, wbich 
really are so intimately connected with the ultimate 
constitution of atoms and molecules as to require for 
their sol ution a knowledge of the alternate constitu
tions of matter. 

In practical applications of electricity, an epoch
marking paper was that of Sir Wm. Preece, describing 
the complete success of wireless telephony in actual 
operation over a distance of about eight miles from the 
north coast of Ireland to a near island, and capable of 
extension certainly for several miles fu rther, and this 
with comparatively short base lines. The success of 
this experiment resulted from the discovery that the 
efficiency of the apparatus was vastly enhanced by 
connecting the wires with plates at each end immersed 
in water. 

The speaker recommended the system as applicable 
to communication from ship to ship by stretch ing the 
wire in each ship from bow to stern, bringing it up 
around over tbe topmasts. This, when ships are near
ly parallel to each other, must give excellent telephone 
communication. How it would be with I;1hips at right 
angles is not yet known, 

Sir Wm. Preece also presented a project for a monorail 
electric railway, devised by Mr. Behr, and soon to be 
actually constructed between Li verpool and Manches
ter, 34� miles. This distance will be covered in twenty 
minutes more cheaply, comfortably and safely than 
ordinary surface travel. The car, weighing 45 tons and 
seating 64 persons, rides a sinlge rail saddle-wise with 
its center of gravity below the rail, and baving guide 

. wheels on .each side supported on light ties. There 
will be �o 

'
i;tops between stations, but electricity of 

10,000 volts pressure will  be transmitted over the wire, 
and reduced to one thousand volts, at which it will 
be su pplied to the motor and by actuating it with 1,600 
horse power at the start will communicate velocity to 
the car at the rate of 1� feet per second, which is as 
much as 'can be given with comfort to passengers, till , after 110 seconds the car attains a velocity of 110 miles 
an hour, -w hen 500 horse power will maintain it. 

Mr. Aldrich described an electric automobile bus, 
supplied by light overhead trolley system of two wires; 
which, as it requires no rails, is the most economical 
means of road propulsion, and the system is actually 
in successful operation in the outskirts of Paris. Kine
matograph views of the bus in motion were given-the 
first time the kinematograph has been used in the asso
ciation. 

... This lecture Is published In the current issue of the SUPPLElIlENT. 

The lecture to workingmen by Silvanus P. Thompson 
was on electricity applied to industries, and brought. 
a great th rong to St. George's Hall. The lecturer said 
that whereas the nineteenth century had been the age 
of steam, the twentieth must be that of electricity. He 
urged the consumption of coal at the mouth of t.he 
mine, and generation of elE;ctric power, to be thence 
distributed, thus saving the cost of transportation of 
coal, the great loss in gellerating power by applying it 
as now in production of stearn, and the purification of 
the air from the oppressive smoke cloud -vhich overlies 
the w hole north or' England. He says that England 
can produce electric power cheaper by the use of coal 
in this way than America can by utilizing her abund
ant water power. 

The lecture of Prof. Gotch on animal electricity 
showed a wonderfu l  power generated by several elec
tric fishes, notably the malapterurus, which has 3,000, -
000 cells consisting of nerve ends arranged beneath its 
skin, and gives a sharp electric shock. 

Prof. Perry, in commenting on this paper, said that 
these studies were of immense practical value, because 
by the study of animal l ife we should probably suc
ceed in securing electro-chemical composition of fuel, 
wbich is that whereby the anilUal utilizes its food, and 
this means the utilization of 98 per (lent of the fuel in
stead of the waste of 88 per cent of it now made in the 
best marine engines down to 99%, per cent in poor eu
gines. 

Space m ust sti l l  be found for a word as to the fine 
Municipal Technical School and the fine exhibit of 
industrial work there. It is pronounced exactly 
adapted to the needs of industrial workers in Brad
ford. A fine array of textile fabrics produced by stu
dents was shown. Several looms were seen in actual 
operation, also machines for testing strength of ma
terial. I was particularly struck by the excellent imi
tation of silk produced by mercerization of cotton, a 
process named after Mr. Mercer, of Bradford, who in
vented it. The process consists in stretching a hank 
of cotton thread taut between two bars, and , while 
stretched, immersing it in suitable liqui d; several 
k inds are used, the most simple being water, whicb 
produces a marked effect in giving the silky gloss. 
The thread is also dyed while stil l  stretched. While 
the mercerized fabric has very much the appearance, 
it has not at all the strength of silk. 

The next meeting will be held at Glasgow, beginning 
September 11, 1901, and the meeting for 1902 will be at 
Belfast. Some of tbe members already begin to talk 
of arranging another American meeting soon. 

Prof. A. W. Rucker, secretary of the Royal Society, 
has been elected president of the Glasgow meeting. . 

WILLIAM H. HALE. 
• .  e . •  

THE IlI'l'BBlJMfO"JfAL PHYSICAL' CONGRESS. 
The International Physical Congress open:�d at Paris 

on August 6, with President Cornu in the chair. 
Among those present were Lord Kelvin, Prof. Alex
ander Graham Bell, Prof. John Millis, Prof. Cleveland 
Abbe, Prof. Arthur G, Webster, Secretary S. P. Lang
ley, of the Smithsonian Institution, and Carl Hering. 
The French vice-presidents were MM. Cailletet and lI. 
Poincare and the foreign vice-presidents were Prof. 
Alexander Graham Bell, Sir W. ROberts-Austen, M. 
Schivendoff of Russia, Herr Warburg of Germany, 
Herr Vanderwaals of HoUand, M. Exner of Austria, 
Signor Righi of Italy. 

The Congress comprised seven sections; the first 
dealing with general questions, such as measuring 
units and teaching; second, mechanical and molecular 
physics; third, optics and thermodynamics; fourth, 
electricity and magnetism; fifth, magneto - optic�, 
cathode rays, etc. ; sixth, cosmical physics; seventh, 
biological physics. 

Each section was provided with a president, one 
l!'rench and two foreign vi ce-presidents, and two secre
taries. The program me included seventy-eight papers, 
which, when published, will make three volumes. 
Manv of them were of the highest possible interest, 
specially those of Prof. Poincare and Prof. Kelvin, the 
former dealing with the philosophy and methods of 
physical science, the latter with the ether hypotheSis. 
The President of France held a reception for the mem
bers of the Congress; Prince Roland Bonaparte also 
held a reception for them. Many of the papers were 
illustrated, and demonstrations were given by MM. 
Becquerel, Curie, Cornu and others. Mme. Curie, who 
is well known for her brilliant discoveries in physical 
science, was secretary of one Of. the sessions. 

• •• • • 
THE CHICAGO AUTOMOBILE SHOW. 

An international automobile exhibit and race meet 
opened at Washington Park, Chicago, Ill., September 
18. More than four thousand persons witnessed the 
contests, and the grandstand was crowded. Among 
the events were automobile parades for manufacturers, 
races for steam, gasol ine and electric automobiles, 
obstacle races, automobile parades for private owners, 
10·mile races, 5-mile races for motor tricycles, etc. ThE: 
short distance automobile speed records were broken 
by T. 'E. Griffen, who made a lUi le in 1 : 06. AlexandeI 
Winton made 10 miles in 16 : 02, 



THE "FOll.TIS" ELECTlI.IC BXElI.C!SlUt 
For the purpose of combining with the benefits to be 

derived from an Elxerciser the hygienic effect of elec
tricity, the Badger Brass Company, of Kenosha, Wis
consin,  have recently introduced the apparatus pic
tured in our illustration. 

In appearance the machine resembles the ordinary 
exerciser with elastic cords passing over pulleys ; but 
the cords here serve as conductors, and the handles as 
electrodes. Some what below the middle portion of the 
board a cell is  held in a recess and wired to an induc
tion -coil, secured to the upper part of the board, so 
that the current s trength can be i ncreased. The in
duced cu rrent is conducted through the elastic cords 
to the handle and back again. I n  order to interrupt 
the. battery current and incite a secondary current in 
the coi l ,  or.e of the pulleys is provided with an inter
ru pter., which. in turning with the pulley, automat.ic
ally t;lakes and breaks the circuit as it  passes a con tact 
secured on the pulley- block an d wired to the second
ary coi l.  The pulley is suspended from a hook form
ing part of a movable plate which constitutes a circuit
controller. When the cord is pul led, the hook-plate is 
drawn forward against a sto p to complete the circuit. 
When the handle is released, the hook-plate is automa
tically retracted 'to break the circuit. 

A metallic foot-plate furnished w ith the apparatus 
can be p laced in the circuit, so that the current can be 
passed through the body. By means of a conveniently 
located switch, the current can be directed from either 
hand through the body to the other hand, or by means 
of the foot-plate through the body to the feet, or vice
versa. By d rawing out tile slide of the i nduction coil, 
the current can be regulated in strength to meet the 
requirements of all persons. 

The stimu lating effect of electrici ty has long been 
recogn ized by medical men. The physical development 
resulting from the use of exercisers has earned for the 
elastic cord machine a wide popularity. The benefits 
to be derived from an electric exerciser in which mus
cular exercise is combi ned with electrical stimulus 
are, therefore, so obvious that further comment is 
hardly necessary. 

••••• 
A PHOSPHATE TRANSPORTER AT SFAX. 

The mining of phosphates com prises one of the 
staple ind ustries of Tunisia, and at Gafsa are situated 
the extensive mines and plant owned by the Com
pagnie des Phosphates et. du Chemin dl1 Fer de Gafsa. 
The daily output at Gafsa by this company runs into 
several hundred tons, and large storehouses have been 
erected for the temporary storing of the product, u ntil 
it can be dispatched to the coast. Unfortunately, the 
mines are situated 156 m iles from Sfax, the port of  
shipment ; c�nsequently the question of freightage is 
a very important one. As a rule the company dispatch 
by rail about 700 tons of phosphates from Gafsa to 
Sfax every day. O n  its arrival the product is either 
transferred direct from the freightage cars i n to the hold 
of the ship or transferred to storehouses to await the 
arrival of the vessels. They have one immense store
house 262 feet in length by 65 feet wide and 46 feet high, 
constructed 0 f armored 
cl'ment, which is capable 
of hold ing 15,000 tons. 

florting arrangements should he done in such a man
ner that the phosphates should be protected from 
the weather, and that at least 3,000 tons· of material 
should be tran sported daily. 

This transporting plant has recently been con8tructed 
by the Temperley Transporter Company, of London, 
who have supplied two of their traveling to wers, a 
photograph of one of which we reproduce herewith, in 
order to comprehensively illustrate the principles em-

ELECTRIC EXERCISER. 

bodied in the apparatus. Each tower is 75 feet in 
height, and the. transporter beams which carry the 
skips are each 111 feet in length, with an incl ine of 1 in 
4. Two skips are providl'd on either transporti ng 
beams with a. capacity of {3ij hllndr�dweight each. It  
will thus be seen that 7 tons of material can be i n  
movement at o n e  a n d  t h e  @ame time; a n d  a s  the round 
trip of a single sJ,ii p only occupies one min ute, 420 tons 
can be transported i.n one hour, which easily enables the 
contracted min imum amount of  3,000 tons per diem to 
be accomplished. 

Each tower is mounted on twelve wheels, two of 
which on either side act as drivi ng wheels/ running 
u pon a railway of 28 feet gage. The tower is equipped 
with three platforms, the upper of which contains the 
portable boiler for supplying steam to four sets of en-
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gines, three 01 which are plMed on this same platform, 
and one on the platform immediately beneath it. The 
two principal engines on this u pper platform serve as 
the winding engines for the transporter, and are capa
ble of lifting the loaded skips at a speed of 300 feet per 
minute. The remaining engine supplies the power for 
propelling the entire stmcture along the railway, and 
for driving capstans, etc. 

The wagons, laden with phosphates, run along the 
rail way underneath the tower. These wagons are fitted 
with side doors so that the contents cannot be dumped 
out, but have to be removed bi the aid of shovels. To 
accomplish this operation with celerity, the makers 
devised a large mechanical shovel, consisting of a large 
plate suspended by hinges at its u pper edge, and 
which oscillates by means of a pair of cranks and 
con necting rods. The hinges are mounted on n uts, 
carried by long vertical screws, which are driven by 
gearing and so feed the shovel to its work. The shovel 
itself is almost the same length as the interior di .men
sions of  the tmck to be emptied, and at the limit of 
its down ward motion its bottom edge clears the floor 
of a new wagon, when em pty, by about 1% inches. 
This mechanism is d riven by the single cyl i nder ver ti
cal engine placed on the second platform, and u pon 
this also stands the operator, supervising the emptying 
of the wagons below, who is th us enabled to obtain a 
full view of the work 'n progress. The shovels make 
two complete oscillations per min ute. 

The contents of these wagons are deposited by means 
of these shovels into t wo hoppers below, and these lat
ter are discharged into the skips traveling on the trans
porting beam, w hich are lowered by the transporters 
on to a rol ler bed at the base of th e tower. The skip!! 
are then detached, r u n  underneath the hoppers, and 
thus filled. They are then hauled back, once more at
tached to the traveler, and carried to the destination 
at which it is desired to deposit the conten ts. The 
company stipulated that the phosphates should be pro
tected from the weather, and to insure this the tower 
is covered at several places with corrugated iron, while 
an .. umbrel la" covers tlie skips while traveling along 
the transporter . 

Although this transporter performs a series of opera
tions, the whole of them are controlled by a single 
r<>pe, and the engi neer has but one lever to which to 
attend. Throughout the whole length of the trans
portin g  beam, at intervals of 5 feet, are arranged stops, 
and the engineer can, if  necessary, lock the traveler 
for lowering or hoisting at any one of these stops. Be
yond that, once he h as pul led the lever setting the ma
chine in motion, he cannot interfere in any way with 
the cycle of movements through which the transporter 
has to go on eaClh occasion. Then the locking of the 
traveler at  any of the stops is easil y  accom plished. 
When the traveler has passed the desired stop, it  is 
simply pul led up and allowed to run back, when it 
locks itself automatically at the stop. 

The series of movements through which the trans
porter passes, once the lever has been pulled over by 
the engineer, are as follows : The skip wh ich hll.!\ been 
filled and is attached to the suspended chain is raised 

by the engineer haulin g  in 
the single rope which gov
erns the whole operations 
unti l it  comes iIito con
tact with the traveler, 
when it strikes a lock, 
wh ich secures it rigidly to 
the traveler, and now both 
the traveler and Eki p  move 
together. By now paying 
out t h e  rope the traveler 
and skip run down the 
beam, and on reaching 
the end the contact auto
matically releases the lock 
securing the skip t.o the 
traveler, so that the skip 
descends to the desired 
point. Should, however, 
the engineer haul on the 
rope while the skip is in 
midair, it will automati
cally tip, and continued 
hauling in will cause the 
skip to rise once more, 
u ntil it is again locked.to 
the traveler, when both 
move along the beam as 
before, until the desired 
stop is reached, when con
tact once more releases the 
skip from the traveler, and 
it immediately descends, to 
be loaded once more. 

Such a tremendous out
put every day necessitates 
the employment of exten
sive mechanical plant, to 
i n s u r e the phosphates 
being transferred with all 
possible speed from the 
cars to the ship or store, 
and the loading of the 
vessels. The company re, 
cognized the importance 
of this rapid handling of 
the material, and conse
quently determined to in
stall a transporting plant 
that. should coincide with 
their requirements. In the 
selectiQn of such an ap
pliance however they were 
hampered . by two diffi
cultieS. In the first. place; 
the authorities controlling 
the quay would riot permit 
the erection of any stmc
t u re, either movable or 
fixed, within less than 24� 
feet from the water's edge, 
and neither would they 
allow any excavations to 
be made below a depth of 
4�� feet. Then again the 
company desired a plant 
that would be able to hold 
their' own wagons, so that 
f'xtra expenditure in this 
direction might be obvia
ted. Then again it was 
imperative that the trans-

l'J[OSPHATE TRANSPORTER AT U'AX, OARRYING THE PHOSPHATE FROM: S'lOll.ES AND WAGONS 
TO VESSELS. 

The most salien t  char
acteristic ()f this trans
porte!' is the self-tipping 
device. The majority of 
such appliances require 
the bucket to come into 
contact with some heap or 
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other stop, but in this particular invention no such 
concussion is necessary, and the skip can be over· 
turned at any point in the air. 

In these transporters erected at Sfax, in order to pre
vent the transporting beam colliding with the masts 
and rigging of vessels the ends are hinged, so that if 
necessary t hey can be hauled up out of the way. 

. .. . . . 

THE DAlIAGE TO THE " OREGON . "  
Since the " Oregon " grounded in the Gulf of  Pechili, 

on a submerged rock, a technical description of the in
j uries to the ship has been awaited with interest. In 
our issue of September 1 we gave an account of an 
eyewitness of the salvage operations, and we now pub
l ish some engravings showing the extent of the dam
age. A cable message from K ure dated August 29, 
1900, is pu blished verbatim below as it was received 
at Washington : . .  , Oregon,' outside plating frame 
fourteen to nineteen straka A port to B starboard in
dentation maximum depth eighteen inches plati ng not 
pierced frame eighteen to twenty-five port strake A B 
extending into A starboard and larboard aft indenta
tion maximum depth twenty-four inches plating 
pierced over much of area up frame twenty-four and 
driven almost to inner bottom about twenty. Minor 
indentations on fore body forward frame fifty-five 
most serious keel frame ten to eleven twelve to four
teen three inches maximum depth strakes C D port 
frame twenty-four depth three one-half inches keel 
and larboard frame twenty-seven to thirty depth 
five i nches strakes A B port frame twenty-seven 
to thirty depth four one-half inches strakes C D 
starboard frames forty-four to ' forty-five depth three 
one- half inches other indentations maximum depth 
one-half inch to two one-half inches some butts rivets 
started plating scored in places bilge keel starboard 
buckled t wo places inner bottom port side buckler 
frames eighteen to twenty-four over first longitudinal 
calking rivets started in places structural part longi
tudinals vertical keel floors fl'ame eleven to thirty near 
indentations generally distorted some bad ly lower ends 
frames fifteen, sixteen ,  seventeen and floors and 
longitudinals frame eighteen to twenty-five port 
side to third longitudinal crushed vertical keel 
buckled places frames twenty-nine forward cel
lulose framing .o ver minor indentations buckled 
vary i,ng extent lower p lated bulkheads eighteen 
twenty-two b uckled bulkheads fourteen twenty-n i ne 
and four and aft near frame thirty-two slightly buckled 
protective deck beams fifteen ' sixteen buckled at tops 
hold stanchions door frame slightly distorted bulkhead 
twenty-two pump room fire rooms fire room floor for: 
ward slightly bent six-inch branch main drain two suc
tions secondary drain broken certain drainage valve 
seats sea suction slightly distorted wood work holds 
slightly damaged estimate cost permanent repairs 
twenty-five thousand time one h undred days horne 
card damaged part frame fourteen nineteen and eigh
teen twenty-five first mentioned undergoing temporary 
repairs other places being calked ri veted in view large 
cost and long time dock permanent repairs recom
mended completion of tem porary repairs as now going 
on strengthening shoring weakened part structure 
building to ship's frame with wood covered with plat
ing spaces to inner bottom filled cement watertight 
and structural work elsewhere to be carefully gone 

J Citutifit �mtticJI. 
TWO NOVEL HARROWS. 

Several harrows have been invented by Mr. William 
M. Baker, of Fortville, Ind. , which are of such im
proved construction that we have selected for illustra
tion from their number two which may be of some in
terest to our readers. 

The first of our engravings represents part of a rotary 
harrow provided with a novel cleaning device. As a 
substitute for the rear roller usually found in such ma-

EAKER ROLLER HARROW. 

DOUELE HARROW AND TOOTH CLAMP. 

chines, Mr. Baker employs a series of blades, each of 
which has a hooked forward end intercurrent with the 
teeth of the preceding roller. The downward and rear
ward inclination of the forward edges of the blades 
serves to direct the trash to the rear ; while the up
wardly a n d  rearwardly inclined edges of the blades 
cause any trash which might be carrifld up between 
adjacent hooks to pass downward. The hooks likewise 
serve to pulverize the soil. 

'rhe second of our engravings represeuts a double 
harrow, the teeth of which are adj ustably held in a 
simple clamp. The two harrow frames constituting the 
implement are located within a main frame, and are 
provided with supporting-bars journaled in the sides 
of the harrow-frames. The trunnions of,the inpermost 

clamps are formed with slots of unequal length, 80 that 
the forward wall of the upper slot will engage a notch 
in the tooth when the plain forward surface of the 
tooth is in engagement with the forward wall of the 
lower slot (Fig. 2).. The teeth are firmly held in pia.ce 
by set screws. 

'rhe central teeth on the supporting-bars, as shown in 
Fig. 1, are provided with arms connected by a shifting
bar. Standards on the main frame receive and guide 
each shifting- bar, the standards being provided with 
apertures adapted to register with apertures in the 
outer ends of the shifting-bars. By means of these 
shifting-bars, the harrow-frames can be readily ad
j usted up or down, and the teeth be given any desired 
angle. The shifting-bars are secured in adjusted posi
tion to the standards by passing pins through register
ing apertures. 

• •  1 • •  
The World's Shipping. 

Lloyd's Register, the new edition of which has just 
appeared, gives as usual, a vast amount of valuable 
statistics relating to the mercantile marine of the en
tire world_  There are now 28,422 vessels having a ton
nage of 29,043,728: Great Britain has 10,838 vessels and 
her tonnage is 14, 261, 254. 1!'rom this it will be seen 
that the numerical proportion of British ships is not 
so great as is the case with some other countries, 
because the greater part of her ships are of larger 
size than those of other cou ntries, and more of them 
are steam vessels. It is gratifying to note that the 
United States comes next to the British Empire. We 
have 3, 135 vessels, with a tonnage of 2, 750, 271 ; Ger
Il lany has 1 , 710 vessels having a tonnage of 2,650,033. 
Then comes Norway with 2,380 vessels with a ton
nage of 1.640,812 ; then France, with 1, 214 vessels hav
ing a tonnage of 1,350, 562, and Italy with 1, 176 ves
sels having a tonnage of 983,655 ; Sweden has a great
er number of vessels than France, having 1,433, but as 
the vessels are smaller, the tonnage is only 637,272. 
Japan has 1,066 vessels, the tonnage being 574,557 ; 
Holland, 406 vessels with a tonnage of 530,277 ; Den
mark has 802 vessels with a tonnage of 519, 011 ; Aus
tria-Hungary, 270 vessels with a tonnage of 416,084_ 
Greece, Brazil, Belgium, Portugal and Chile all have a 
tonnage in excess of 100,000. The steam tonnage of the 
British merchant navy is superior to that of all other 
countries combined, but nearl y half of the tonnage of 
the United States is made up of sa iling vessels. Great 
Britain has more than 1, 600 steamers of 3,000 tons and 
upward. Germany has 127 of the same siZe ; the 
United States 120, and France 60. Great Bri tain now 
has 24 steamers with a register of 10,000 tons or more. 

.. . . . . 
Bees 'as Poachers. 

A very interesting case has originated at Warwick, 
N. Y., and if the decision is sustained on appeal, a 
most important precedent will be established. Bees 
owned by one person punctured the peaches of an other 
while they were ripening, extracting the j uice from 
the fruit, thus destroying it. The plaintiff placed his 
damages at $250. 

Local experts gave testi mony in both peach growing 
and hee keeping. The justice gave j udgment to the 
plaintiff to the amount of $25 and costs. If the ca,1) 
is sustained, it will render the owners of the bees liable 
in damages for their incursion on the premises of other 
property holders, the same as horses, pigs, and other 

View from Port and Underrieath, Showing Injury to Keel between Prames 
14 and 19. Kure, July 25, 1900: 

View from Port, Showing Temporary Patches Put on by Diver over Injuries 
between Prames 19 and 24. 

over far as practicable drain pipes doors valves over
ovel·hauled. " 

It is possi ble that the Navy Department w i l l  soon 
issue an amplification of this cable message illustrated 
by diagrams. 

• ' e , . 
Two logs of African mahogany from one tree have 

been sold in Liverpool for $7,680. 

INroRY TO UNITED STATES EATTLESHIP " OREGON." 

&upporting- bar of each harrow-frame enter the wi�ged 
hubs of a shaft centrall y  mounted in . the m ain frallle� 
Thus a very simple method ,is .provided for independ
ently pivoting each harrow�f�ame in the main frame. 

In order that th� suppOrtirig-bar may not be . Weak. 
ened, the teeth are adjustably screwed in clamps of the 
form shown in Figs. 2 and 8. The shank ' of each tooth 
is notched. The upper and lower members of the 

trespassers. A few years ago a suit was brought in 
Delaware County , against a farmer to recover on a 
claim for pasturing bees. The plaintiff alleged that 
the bees had no rillht to obtain sustenance and mate
rialfor �aking hon�y for' the benefit of the owners 
from his property without compensation . The conten
tion of the plaintiff was sustained and judgment was 
entered. 



THE IIAltEORAIIA AT THE PARIS EXPOSITION. 
The amusement section of the Paris Exposition has 

occupied the serious attention of Some of the cleverest 
mechanics Europe has produced. At many places in 
the Champ de Mars and Trocadero sections are pano
ramas and side shows of all kinds which vary greatly 
in m erit. Some of them are highly interesting even 
from a scientific point of view. The Mareorama is 
on e of the most attractive of the many panoramas, 
and is located on the C hamp de Mars near the Quai. 
Here the spectator may enjoy a trip in the Mediterra
nean from Marseilles to Constantinople, touching Al
giers, Sfax, Naples and Venice on the deck of il. steamer 
worked by a contrivance which causes it to roll and 
pitch as at l'Iea. Nothing is wanting to comp}ete the 
deception. There are smoking funnels, steam whistles, 
etc., while varied scenes of sea and shore pass in re
view as the spectator steams along the coast. He ex- . 
periences the zigzag l i gh tning and the crashing th u n
der of the tempest ; he views the sunrise, and later 
sees a night effect. 

The Mareorama has req uired the exercise of pe
culiar mechanical talents of a high ord er. In its con
struction t wo problems had to be solved : first, that of 
effec·ting the u n w inding of two canvases each 2,460 
feet long an9- 42� feet high, and also giving a double 
swingi n g  motion to the platform carrying the specta� 
tor. The problem was at last finally solved in a very 
ingenious manner by M. H ugo· d'Alesi, a painter who 
has made a specialty of painting well- colored and 
realistic landscapes for railway and steamshi p  com
panies' advertisements. He is also well known as a 
poster artist. Man y decorative and scene · painters 
worked under his d irection for eight months to trans
fer his sketches to the 215,000 square feet of can vas 
which is unwound for the spectator. The visitor to 
the Mareorama stands on the deck of 
a s b i p, w b ich is made to pitch and 
roll mechani cally. The wind whi stles 
in the rigging as it  grows to a tem
pest. As the voyage progresses, the 
rocking of the sh ip becomes more vio
lent, there is the usual sound of the 
screw and of the steam siren. Even 
the smell of tar is detectable. To add 
to the illusion, deck hands are b urry
ing about the deck, ostensibly to help 
any who may suffer from mal de mer. 

hooks of the < cone situated at different points present 
themselves in succession at the < level · of the point 'at 
which the steel band detaches itself from the hooD of < 

the car�iages of the trolleys. Naturally the adjust
mellt of each of . the hooks to the winding drum, or 
cone, was a delicate piece of work, because the exact 
point was dependent upon the weight of the canvas, 
and as the latter is not entirely homogeneous, its 
weight is not the same at all points. It varies likewise 
with the size of the painting. These differences were 
corrected by weighting the lower edge with small 
plates of lead placed in pockets. After t.he apparatus 
WIt.S once adj usted, there was no further difficulty. 

The spectator stands u pon a platform which repre
sents the deck of a transatlantic steamer. In order to 
give the deck on which the visitor stands a rolling and 
pitching motion, the well-known Card an suspension 
system is used. 

The vessel proper is mounted centrally upon an iron 
frame which is 16 feet square, and which is journaled 
in such a manner as to allow a longitUd i nal or pitching 
motion to be imparted to the body of the vessel. The 
journal rests upon two trun nions, which, i n  turn, are 
mounted upon another frame which is journaled at the 
center i n  such a mann�r as to allow a lateral or rock
ing motion to be i mparted to the body of the vessel. 
The trunnions carry ing the lower frame are mounted 
u pon masonry piers. At each end of the platform of 
the vessel are two pistons which operate in hydraulic 
cylinders which are connected by means of a conduit. 
A chain is attached to the extreme end of the main 
platform of the vessel. By means of this chain the 
pitching motion may be imparted to the body of the 
vessel by an electric motor. 

By JDeans of a Stephenson link-motion the ampli
tude of the movement can be varied. For the pitch-
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have no trouble in getting good prices, and are making 
handsome profits. These calculations are on the cbeap
est staple goods : on specialties the gain is considerably 
more. 

Wire masks are made by stamping a · piece of wire 
netting about 'one foot square over a face mould "in a 
large machine; inclosing the rough wire edges in a 
narrow strip of lead, and painti ng. The latter is done 
by hand in oil colors. The prices of thelle masks have 
u ndergone little change d uring last. year, but an in
crease of about 4·7 cents the dozen is looked for next 
seasOn. The present selling price of the cheaper masks 
is 47'6' cents the dozen. The wire is at this date selling 
for $8. 33 per 220 pounus, but this is an extraordinaf'ily 
low p dce. 

Gauze masks are made by moulding over a clay ·face 
form a doubled piece of cheap l inen gauze that has 
previously been soaked in a starch y  paste. The sticky 
l inen is made to adhere to the form, .  and this is set on 
a stove and dried for about twenty min utes. The linen 
is then taken off and openings cut for the eyes, mou t� 
and nostrils. It  is painted as desired, and makes :oa. 
of the most practict:.l masks known. The gauze mask 
is used considerably in the United . States, but the 
larger portion of them are made therein by machines 
o wned by two firms, one in New York and the other in 
Findlay, O. 

• • • • • 
A JAPANESE TRADE IIARX. 

Of all the patent documents publ ished throughout 
the world, it is doubtful whether any possess for us a 
more curious interest than the specifications. copy-

. rights and trade marks �ssued by the J apanese govern
. ment. Some idea of the oddity of these papers, with 
their characteristic script extending after the Japanese 
fashion up and down the page and the artistic orna-

mentation not al ways fou nd in legal 
documents, is conveyed by the accom
panying fac-simile reproduction of a 
certificate of registration for a trade 
mark for Webster's D ictionary, ob· 
tained through our agency. Trans
lated the paper reads : 

CERTIFICATE OF REGISTRATION. 
Registration No. 14,544. Class No. 65, 

Books. Proprietor, G. & C. Merriam 
Company. 499 Main Street, Spring
field, Mass. 

The trade mark represented in tht' 
fac-simile having been decided ·by the 
examiner of the Patent Bu reau as per
missible of registration, the same has 
been this  day entered in the Register 
of Trade Marks, with the register num
ber above written, and this certificate 
hereby issued. 

KENTARO YANAGIYA, Director, 
Im perial Japanese Patent Bureau. 

Tokio, June 14, 1900. 
• • •  

Panama Hats. 

One of the canvases unwinds to the 
starboard and the other to tbe port 
side. Both are wound on cylinders at 
the ends of the vessel. The latter are 
concealed by curtains and decorative 
motives. T h e  same system is used in 
both canvases. The problem w bich 
confronted the builders of the pano
rama was that the canvases, each of 
which com prises 107,500 square feet, 
must be made to pass from one cylin
der to the other end of the vessel and 
be wound on another cylinder. The 
cylinders being vertical, it was, of 
course, n ecessary to sustain the great 
weight of canvas at various points, in 
order·to prevent it from saggi ng. M. 
d' Alesi adopted a ' very ingenious ar
rangement for surmounting these diffi-

A JAPANESE' TRADE IIARX FOR WEBSTER'S DICTIONARY. 

The hat for su mmer w ear · which is 
termed " Panama" does not really come 
from Panama ; Ecuador is its real 
h ome, but the ind ustry extends to 
Peru and even to Yucatan. The 

cult ies. Each cylinder ends at the top in a truncated 
cone, of which the large base points upward, and u pon 
the entire surface of which are arranged h ooks ac
cording to a h elicoidal curve. 

The cylinders are supported by floats, which permit 
them to move in a vertical direction a distance equal 
to the height of the truncated cone. They are re
volved by hydraulic motors situated at the very top of 
the construction. The upper edge of the canvas is re
hi forced with a thin band of steel, containing aper
tures at regular distances, which are adapted to en gage 
hooks attached to short horizontal iron rods, !!ecured 
to the lower extremity of small trolleys, which are 
connected with each other and w h ich run u pon a rail. 
Tbe housings of the trolley w heels are connected at 
the top by rods, so tbat when the mecb anism is started 
one troJl�y wheel follows the ot her on the rail at a 
foreordained distance, thus carrying the canvas with it. 
Yokes are attach ed to the superstructure which car
ries the rail, and at the bottom of the yokes are rollers 
which are adapted to press the canvas into contact 
with the hooks secured to the trolley. The result is 
that a positive motion is imparted to the canvas with
out any dan ger of the canvas slipping or sagging. At 
the beginning it is unwound for the entire length of 
the ves!,!el, and the steel band at the top is en gaged 
w i t. h  the first hook at the small base of the cone 
of the winding cyl inder. When the latter is set in 
motion by the hydraulic motor, the band detaches 
itself from the nearest trol ley hook. and the apertures 
with which it is  provided present themselves opposite 
the hooks of the cone. our sJllall inset diagram show· 
ing the path 9f the canyas, the trolleys moving in a. 
curve as they approach the cone. As the can vas ltinds 
by the i ngenious mechan i s m ,  Its weight causes the 
sinking of the float that carries the cylinder, and the 

ing, it is possible to proceed to a maximum of 20 inches 
on each side of the horizontal plane,  say 40 inches of 
the total dispiacemellt for' the extremities. For the 
rolling. it  is possible to have 8 inches. An electric 
motor actuates the pilmps designed fOJ: the hydraulic 
motors and elevators· e m ployed in thE! construction an
nexes. T wo other and smaller electric motors actuate 
the sectors that effect the traction upon the chains for 
the displacement of the platform. 

• • • • • 
German Mask Industry. 

Paper masks are made by doubling one sheet of a 
specially prepared paper, wetting it, and JDoulding it 
by hand Over a face form ; it is then dried by artificial 
heat and cut off of form. Openings are cut for eyes, 
nose, and mouth, and it is painted and decorated by 
hand as desired. The paper used by Sonne berg manu
facturers is : made in . Oeslau and Schleusingen, and 
costs at present .  about 33 cents per 480 sheets. One· 
sheet makes three of the com mon masks. The pai nt-. 
ing of cheap masks costs about 12 cents the gross ; the 
moulding of face costs about 14 cents per gross. Pack 
ing is figured at abou t 3 per cent, as the masks are 
rolled in brown paper, the ends being folded in to save 
string. The expenses are estimated at about 15 per 
cent, leaving the net profit 20 to 22 per cent, as the 
complete article sells' at present at about 42·8 cents per 
gross. The cash discount varies from 2 to 5 per cent, 
according to the size of order and reliability of pur-' 
l baser. Last year the masks sold for about one-third 
01 a cent each, says Consul O. J. D. Hughes, of Coburg, 
and next year's price is exPetlted to be 43 cents per 
gross. Tbe cost of raw paper next year, it  is estimated, 
will be h igher, and there wHl be a� increase in the cost 
of painting. The hair used for mustaches, etc. , cost 
last year - 15 ·5 to 17 cents per pOllnd. Manufactllrers 

hat is known all th rough Latin Ame
rica as .. j i pijapa, " in honor of the city where its 
manufacture was first started. It is only outside of 
the countries which l. lroduce it that the hat rect'ives 
the Dame of " Panama. " In its fabrication the leaf of 
a small plant is used which grows abundantly in the 
country. The leaves have the shaptl of a fan and the 
plant is known as the Carludovica palmata. In 
buying one of these hats it is necessary to find out two 
thi ngs : first, if the straw is whole, and second, if it is 
not stiffened. ' The weavers split the straw with such 
perfection that unless the purchaser is accustomed to 
such examina.t ion, it is very difficult to tell the differ
ence bet ween a hat made of whole straw and one made 
of split straw, although the former is worth several 
times one of the latter. Good torquilla is white and 
stiff enough not to need any gum, and only the ordinary 
hats are treated. 

The finest hats ever made were by a native nalll ed 
Palma, and were exhi bited at the Paris Exposition 
w h en Napoleon III. was E mperor. The best two were 
boaght by a French gentieman for 1, 000 francs <$193) 
and presented to the Emperor and Ma rshal MacMa bon. 
Palma is now dead, but there are two or three others 
who possess equal skill. 

Monotony in shape has been, perhaps, one of t h e  
chief causes w h y  t h e  hats have not been more popular, 
but if dealers would take up the m atter the natives 
could easily make any style desired. Ladies' hats may 
be worn a n u m ber of successive seasons ; cleaned and 
retrimmed, they appear perfectly new. 

• .  1 . '  • 

THE Astrakhan electric tram way, which has recently 
been opened, h as a single track with a total length of 
12� m iles. .The boilers for the power hOQse are con
structed for naphtha fuel. 
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S4!l&oce Note •• 

A marble statue of Apollo. with the head iu 80 fine 
state of preservation, has recently been unearthed near 
Athens. Its workmanship IIhows that it belongs to 
the 'fifth century B. C. 

The city council of Denver is considering a bill  for 
the destruction of germs i n  raiJrol,ld, cars passing 
throu gh that city. It calls for the thorough fumiga
tion and disinfection of all sleeping cars passing 
through Denver. It  is thought that this will lessen 
the chances of contagion. 

Captain Cagni, of the .. Stella Polaris," the vessel 
used by the D u ke of Abruzzi i n  his Arctic el[pedition, 
confirms the report that the Duke intends to organize 
a new expedition. He denies the existence of Peter
man Land, and ' he also states there are no islands 
north of Franz Josef Land. 

The determination of the recalescent point of nickel 
steel has been made by two Americans, Messrs. H. 
Souther and F. S. Flavel, for the Pope Manufacturing 
Com pany. I t  appears that the recalescent point of 
0'25 carbon steel is  a l ittle over 1, 600° Fah . ,  wh i le that 
of 0 '50 carbon steel is between 1 ,350° and 1,4000 ,  and 
that of 5 per cent nickel steel,  with 0 '25 carbon, is 
about 1.0'10° Fah. The recalescent point of pure nickel 
is 1 . 1 1 2° F. This furnishes an explanation onhe super
sensitiveness of n i ckel steel to heat t reatment. The 
proper annealing temperature for the simple carbon 
steel is. according to Mr. Souther, a full red, while for 
nickel steel the heat should not be over a " cherry " 
red. 

The meteorological department of the Japanese gov
ernment, as described by a pamph let issued by the 
Tokio Observatory. is a very c!'mplet.e and practical ly  
useful organization. It has about 1, 000 stations. Elec
trical, earthquake, and other exceptional phenomena 
are regularly observed i n  addition to the usual meteo
rological observations. All vessels belonging either to 
the i mperial or merchant serv ice which are over 100 
tons burden are compelled to make observations at 
regular i ntervals six times a day, and the logs are for
warded., to th e  central observatory. 'I'here is a re
gular service of weather telegraphy and storm warn
ings. The average success of these forecasts is  82 per 
cent, and of the storm warnings 70 per cent. The pre
sent director is Prof. K. Nakamura, of Tokio U n i
versity. 

A new process for the refrigeration of meat has 
recently been patented by a German firm which is 
vastly superior to the principle of freezing the meat 
as is at present generally adopted. A fe w days ago a 
vessel arrived i n  the Mersey from the R iver Plate 
w I th a consign ment of m eat w h ich had been preserved 
by ' this new system.  The treatment of preservation 
is accomplished by sterilized air. At the port of sh ip
ment. some bullocks and sheep were placed in a special 
chamber, the air of w'h ich was subseq uently freed from 
all impurities ,by means of a special process, and the 
temperature red uced to 20 degrees below freezing 
point. The chamber was then sealed. and when opened 
at Li verpool, after a voyage of thi rty-four days, the 
carcasses were found to be in  perfect condition. A piece 
of m eat was cut from one animal and cooked, and 
when tasted was foun d  to be as fresh and as savory 
as if it had only been killed a fe w hours. There 
was a complete absence of the peculiar taste which is 
such a prominent characteristic of the prevalent pro
cess of freezing meat. It is generally regarded in Eng
land that this process will revolutionize the freezing 
and preserving tradf!. 

Mr. Hogarth,  the director of the British
' 

School at 
Athen.s, has recently returned to England, and given 
an account of his excavations i n  the Sacred Cave of 
Ze u s  among the C retan Mou ntai ns. about 2, 000 feet 
a bove the level of the sea. This cave is sacred to Zeus, 
because he is s u pposed to have been h idden there i n  
by his  mother. R h ea, to save him from h i s  father, w h o  
was add icted t o  cannibalism. F o r  several years past 
d iscoveries of ancient relics have been made by the 
natives. Mr. H ogarth therefore determined to system
atical l y  explore the cave' and for I!everal months past h e  
h as been employed i n  t h i s  task making many remark
able discoveries. During the excavations one day. 
a laborer rested h i s  candle in a little n iche. with the 
immediate resu lt tha t a sc inti llating brilliancy was 
emitted from some object behilJd it. Exam inati�n 
proved it to be an offering placed there over 3, 000 
years ago. In other niches of the stalactite pil lars 
were unearthed weapons. needles, and m any other 
similar curios, valuable relics of what had been offered 
to Zeus. To enable Mr_ Hogarth to carrv out his work 
with complete thoroughness . women �ere e m ployed 
to explore the cave, since their eyes are sharper than 
those of the men. T hey w ithdrew the treas u res from 
their secret hiding places by small tweezers. and were 
extremely zealous ' in the work. for the simple reason 
that Mr. Hogarth h andsomel y remunerated them for 
everything they discovered. So successful have been 
the researches, that Mr. Hogarth estimates that it  w ill 
occupy him seven years to study and to ClasiSify the 
antiquities. 

J tieufifit .3meritau. 
�g1ueerlDC Note •• 

The Lehigh Valley Rai lway is using a system of let
tering . on its locomotives which indicates the pulling 
capacity of -each class, 

Experi ments carried on at the University of Illinois 
show that coal washing removes a considerable per
centage of the slate and ash ingredients and 50 per cent 
of the sulphur, renderin g  the coal more fit for gas
making and coking. 

The contract (or the transportation of mail by the 
Third Avenue Electric Road from !the Post Office to 
the Grand Central Depot will not be ren'ewed� The 
service hard ly pays and thel'e is considerable danger 
of passengers being struck by the mail car. 

An i m mense dockyard is to be constructud at Ant
werp to cope with the exigencies of the rapidly increas
ing shipping trade of that port. When completed it  
will cover no less than sixty-seven acres. The scheme 
has received the financial support of several of the 
most prominent shipping owners in Germany. 

The South Metropolitan ' Gas Company, of London, 
has made a trial of American coal, and has found it 
superior to English coal. as regards the quantity of 
gas yielded, and also in its illuminating power and the 
quantity of coke it produces. It is dearer than Eng
lish coal, b ut its quality more than makes up for .the 
difference i n  price. ,The company used 3,700 tons as a 
test. 

A lamp-post has been introduced in England which 
combines a fire hydrant, tap and fire-alarm box. The 
h ydrant can be u sed for fire purposes, fill ing water 
carts, and for street flushing, w h i l e  the small tap can 
be used by an individual for domestic water supply. 
T here is a water meter and si phon at the bottom. by 
which the water is shut off from the hydrant, th us 
p reventing it from freezing. 

All the English rail way companies have now ar
ranged to allow an extra weight of luggage accom
panying passengers to be taken free of charge. The 
free weight of luggage will in tuture be : For each 
first-class passenger, 150' pounds ; for each second-class 
passenger, 120 pou n ds ; and for each third-class pas
senger, 100 pounds ; instead of 120 pounds, ' 100 pounds 
and 60 pounds respectively. 

A machine for h ulling rice has been in vented by a 
citizen of Cincinnati. The working part of the ma
chine is a carborund u m  w heel or cylinder. There are 
corrugations on the s urfa�e, and these are deep and 
sharp to cut the hull  without inj n ring the kernel. The 
rice will be fed u pon the roll from the hopper above, 
and a stiff brush wil l  hold the grai n to tlie wheel while 
the h u l l  is being taken off. A faIi will then separate 
the h usks from the grain. 

The Atchison, Topeka & Santa Fe Rail way is en
couraging tbe sugar beet ind ustry, aud a h undred fil\t 
cars are now being remodeled to enable them to handle 
sugar beets eeonomically. The cars wiIl  resem ble 
ballast cars, in that six doors will be arranged o n  each 
side hinged to a top rai l. for side-du mping the beets at 
the unloading shed at the s ugar m ills. In order to 
u n load. it  wil l  only be necessary to turn the lever, and , 
the doors wi l l  open upwardly, and the beets will  rol l  
down a n  inclined plane into t h e  stora�e bin, says The . 
Rail way and Engi neering Review. 

The Qu een of England's new steam yacht is at pre
sent u ndergoing the official steam trials. She h as 

been through her forty-eight hours steaming tests, 
wjth com plete sat isfaction, and a long jou rney is con
tem plated, probably to New York and b ack, to test 
her- sea-going gualities. With a mean indicated horse 

' power of ii ,i9S, wh ich is 298 above the contracted " 
power, the speed attained ' i n  her power t�ial  was 
20'03 knotR, the mean air pressure being 6. Rough 
w eather was enco u ntered at ti mes, b u t  although the 
yacht !'Oiled a l i ttle, she proved herself- a good sea 
boat. The vessel is  eqnipped w ith the Belleville water 
tl}.be boiler�, which in the trials have proved very suc� 
cessful and quite u p  to the standard anticipated by 
the Admiralty. The yacht is being rapidly com pleted 
for sea. 

The mll nicipal authorities of Leeds. England , have 
been so defrauded oy their tram conduc tors that they 
are i n trod ucing a novel ticket machi ne, which will  put 
en effectual stop to the nefarious practices of their em
ployes. The machine  reg isters each passenger and 
records the fare. It  i s  only 5%" inche.s square by 1%, 
in ches deep, yet it  performs a whole program of opera
tions. When the passen ger tenders h i s  fare to the con
ductor, the latter takes the ticket from the machine. 
But as it issues therefrom, the date ; the exact time of 
the day at which the ticket was issued ; the stage to 
which the fare carries ; the n u mber of the machine 
from which it was issued ; and an advertisement are . 
printed simultaneously i n  an instant u pon the ticket. 
The amount of the fare paid by the passenger is also 
recorded on 80 d ial in front of the machine. The ma
chi n e  also records th e total n umber ' of pence received 
d uring the whole journey and the num ber of passen 
gers w h o  have paid their fares. B y  means o f  this in
genious little contrivance, the dishonesty of the con
ductor ie eowpletely checked, 

Bleetl'lleal 1'10". 
The Niagara Falls Po�r :Company mak�s 80 nomi

nal charge for allowing visitors to see the installation. 
The receipts go to charity. 

In Austria the use of electrical power distribution in 
mills and factories is becoming widespread and almost 
universal in  the important textile indus�ry. Rece n t l y  

c 80 plant has been i nstalled a t  Roverado, i n  t h e  Sou 111 
Tyrol, in which 400 velvet-weaving looms are operatM 
by polyphase electric motors from a cen tral power sta
tion. Severe practical tests are said to have shown 

h igh efficiency and entirely satisfactory operation. 
The omnibus companies whose vehicles traverse the 

same route followed by the Central Electric Rail way, 
of London, have considerably felt the eft'ects of their 
new rival. For the second week after its opening the 
recei pts of the 1.ondon Road Car Company decreased 
by $6,920, and those of the London General Omnibus 
Company by no less than' $16, 463. On the other 
hand, the recei pts of the railway for the same period 
amounted to $25, 210, an increase of $3, 595 u pon the 
traffic recei pts of the first week. representing an aver
age dai l y  increase of 12,000 passengers. 

Electri c  po wer transmission is giving a new impetus 
to industries in the south and · east of Eu rope. At 
Sinai a, "the summer residence of the King of Roumania, 
a fine water power on the river Prahova has been de
veloped, and its energy wi l l  be transmitted forty-five 
kilometers (twenty-nine miles), and distributed to a 
n u m ber of industries i n  the lower valley of the river. 
In the El.xtensive petroleum fields i n  the neighborhood 
a considerable demand for current has arisen. A h igh 
tension system of distribution is used. t h e  pressure on 
the main transmission circuits being 1 1 , 000 volts. 

The penny-in-the-slot sys �em of d istrib uting gas 
through the poorer and artisan districts of London h as 
been so successful that attempts are now being mad e 
to supply the electric light i n  the same way. , The 
vestry of Battersea have erected a large generation 
station which is nearly completed, and have l aid the 
n ecessary cables down i n  the roads. The fixtures are 
installed in the h ouse free of cost to the customer, 
who simply pays for the amount of electricity he con
sumes. The profit derived from . this method of dis
tribution is s ufficient to enable the authorities to re
coup themselves for the:initial cost of the. installation 
of fittings in the houses. 

Mr. George Rumker, of the Hamburg Observatory. 
has been conducting some i nteresting experiments with 
a view to measuring the length of a fiash of lightning. 
D uring a thunderstorm, a few weeks ago, he had set up 
his  camera, and succeeded in recording upon his photo
graph ic plate a fiash of l ightning, which struck a tower 
about 550 yards distant from his camera. Frorn the 
d istance he was from the tower, and the focal distance 
of the camera objecti ve; Mr_ Rum ker succeeded in cal
culati ng the breadth of the flash. which was one-fifth 
of an inch. On each side of the main flash of lightning 
are se,en many ramifications, which Mr. Rumker at
tributes to the strong gale that was raging at the time, 
bnt they have i m parted to the . discharge the CUriOUI 
effect of a; ribbon torn to shreds. 

The starting of three-phase induction motors is the 
object of a recent invention of Herr V. Fischer-H in
nen" of Prague. Austria.. says Engi neeri ng News. In 
series w i t h  the secondary winding is connected a large 
non-inductive resistance, which is shunted by a coil 
having low ohmic resistance, but h igh self- induction. 
All that is  required to start the motor is to close the 

, switch,.conp�ctiDg ;the pri mary winding with the mains. 
The induced currents in t h e  secondary are at the 
beginning of high frequency, and neither the hn ped
ance coi l nor the oJ} m i c  resistance wi l l  allow a very 
Jarge current to pali!s; B u t, as the motor s peeds up, the 
frequency becomes lower and lower and the apparent 
' resistance offered by the i m pedance coi l . falls corre
" spondingl y, until at full speed it w as very small.  The 
presence of the coi l h as only a slight i n fi uence on the 
normal running of the motor, there being a sl ight di
m i n u tion of the po wer factor and a slight increase i. 
the amount of slip. 

The X-rays have been subjected to a novel purpose in 
Calcutta. A th ief was supposed to have I!ltolen 80 dia
mond worth 10,000 rupees and to have effectually 
secreted it  on his  person by swallowing it. Expert 
thieves in India tem porarily secrete small valuables of 
this description in the throat. It  is called " pouching," 
a.nd the thieves u ndergo special training i n  order to 
render them proficient i n  the art. The plan is very 
simple. A sma l l  piece of lead is attached t o a thread, 
and this the neophyte swallows. then by the aot ion of 
his tongue he guides the lead to the orifice of the sac i n  
t h e  throat. T h e  pupil  is prevented irom completely 
s wallowing the lead by the piece of thread which the 
teacher holds. When the · man has become skillful in 
this act of swallowing. the leade n  pellet is coated with 
l i me, whioh has the effect of enlarging the sac so that 
it  hecQmes capable of retai ning large articles. In the 
case of Calcutta the Roentgen rays revealed the pres
ence of some obstacle in the throat, but it� precise 
ideDtitY 'eould DQt be Katbered, 



200 

Electric Cooking at Parill EXpollltloD. 
One of the most extensive applications of electric 

cooking is that which has been made at the restaurant 

in the basement of the Spanish pavilion. The instal
lation which has been made there demonstrates the 
great advantages of this method and shows that it is 

adapted to all the requirements of an establishment of 

this kind. As the Spanish pavilion contains a number 
of collections of great value, the government author
ized the establishment of a restaurant in the basement 
only on condition that no coal, gas, or petroleum 
should be used, on account of danger ftom fire. The 
electric system was thus almost compulsory ; it was, 
however, quite an undertaking to establish a plant of 
this kind, as over four hundred meals per day were 
served, with the complicated menu necessary for a 
high-class restaurant. The inst,allation was made by 
Parville & Company, of Paris, and is now in successful 
operation. The outfit coosists of a large range, two 
large broilers, two ovens, a hot water reservoir', a veg
etable boiler, and a small heater. The principle of the 
apparatus consists in the use of a metallo-ceramic re
sistance, based on the fact that the conductibility of 
metallic powders is diminished by mixing them with 
powder of refractory material. On account of the 
great pressure and high temperature used in making 
resistance-pieces of this kind, they are very soIid and 
easily handled, and may be raised to incandescence in 
free air without deterioration. The powder is pressed 
into different forms, such as pencils, bars, or plates, 
and any desired resistance may be obtained. The con
sumption of energy in proportion to the heat given off 
is within reasonable limits. The pieces are ea8ily re
placed without taking apart the apparatus. In the 
lurge range, which measures 3 X 6 feet, there are eight 
fireplaces, each consisting of a group of these resistance
bars, which are raised to a bright red by the current 
and will support a temperature of 1 ,200° C. without 
deteriorating. Four of the fireplaces consume 25 am
peres at 100 to 110 volts, and the other four 20 amperes. 
The heat not utilized by direct radiation is used to 
heat a series of intermediate plates by which the 

-
cook

ing is finished. The temperature is adj usted to any 
desired degree by means of a regulator, and any one of 
the resistance-bars may be cut out when desired • . The 
two broilers give a high temperature, and heat from 
above, avoiding the fall ing of fat and the consequent 
odor ; these take a current of 25 to 35 amperes. Of the 
two ovens, one is arranged to be heated by the lower 
part and consumes 20 amperes ; the second has several 
heaters placed in the upper part and connected to dif
ferent circuits, so as to be used independently or to
gether. It roasts every day at least 75 poundscOf �atr 
at one operation, taking about 30 am peres. The veg
etable- boiler and hot water reservoir. have ea.ch a capa
city of about 60 gallons. For the coffee, tea, etc: , a 
small heater of two firepla.ces is used, besides a. water 
ba.th. The different heaters are constructed of sheet 
iron, with solid iron corners and braces ; they are made 
with double partition, the interior space bein¢ filled 
with asbestos. This installation has worked . very regu
larly since the tirst of May, and demonstrates the prac· 
ticability of electric cooking when applied on a large 
scale. 

e . • . •  
Weight of' Elephants' 'rullkll. 

Sir Samuel Baker gives the weights of the largest 
African' elephant tusks he ever - saw as 172 and 188 
pounds respectively. Tiffany &. Company, of New 
York, have now a pair weighing respectively 224 and 
239 pounds. Their correspond
ing sizes are : Length, 10 feet % 
inch and 10 feet 3� inches ; cir
cumference, 23 inches and 24� 
inches. The tusks of the extinct 
Elephas ganesa were sometimes 
12 feet 4 inches long and 2 feet 
3 inches around. A mammoth 
tusk from Alaska is 12 feet 10 
inches long and 22� inches 
around, but the average tusks 
of this animal are 7 feet to 9 feet 
long and only 60 pounds to 80 
pounds in weight. The tusks of 
the mastodon are thicker t�an 
those of the mammoth, a laJ'ge _ 

one being 9 feet 4 inches long 
and 2S inches around. 

• • •  
H .  DE VRIES records the occur

rence, in a' culture of <Enothera. 
lamarckiana, of a single individ
ual differing in several distinct 
points of structure from tlie 
parent form, and presenting all 
the characters of a distinct spe
cies. These specific characters 
were repeated for three gener
ations without exhibiting any 
tendency to return to the parent 
form. M. de Vries names the new 
species <Euothera gigas.-Comp-
tes Rendus. 

. 

J , itutifi, �mtri,au. 
PENETRATIVE QUALITY OF LIGHT A8 TESTED BY 

PHOTOGRAPHY. 
BY �. W. KOlB, •• D. 

Ordinary sunshine falling upon the surface of the 
body penetrates the tissues to a considerable depth. 

NEGATIVE MADE - BY RAYS OF LIGHT PASSED 

THROUGH THE HUMAN BODY, 

The condensed actinic rays of the sun pass.entirely 
through the h uman body. 

l!'or the purpose of determining this question a series 
of experiments have been made by the writer, assisted 
by Photographer G. I. Hostetler, of Fort Dodge, Iowa; 
in which we were able to demonstrate that the actinic 
rays of the sun, when sufficiently concentrated, may be 
made to pass through the thorax of an adult, from 
front to back,- with- sufficient intensity to reproduce a 
picture upon an ordinary photographic dry plate. The 
method of procedure was as follows : 

'1 he person on whom the experiments were to be 

PRINTS FROM NEGATIVE AND POSITIVE TAKEN 
BY RAYS PASSED THROUGH THE HAND. 

made was taken into the photographer's dark room 
and the plates were applied with great care, that all 
rays of light save those that traversed the thorax 
might be. excluded. 

-The direct rays of the sun falling upon the reflector 
through ,the skylight are focused upon the chest} of 
tbe person upon whose back has been placed the sensi
tized ' plate on which the picture is to be taken. A 

' STlJDlO, .. s:aOWIB'G KETHOD OF KAKlliG liEGATIV-U. 

transparency on glass of a valley in the Klondike was 
used as the original from which the picture was to be 
made. This was fastened to the sensitized pla.te and 
the two were placed on the back between the scapulre 
of a man weighing 150 pounds, the trl!onsparency being 
placed next to the body with the new plate im
mediately behind it. Over these were placed black 
paper, black cotton wadding, several large black cloths, 
and over this his coat was drawn and all were securely 
fastened by means of long black bandages. He was 
then taken to the light room, and the reflector was 
turned upon the chest for fifteen miuutes. After ex
posure he was again taken to the dark room and the 
plates were removed, and the illustration shown was 
developed on the photographic plate. 

The upper engraving represents the scene in the 
Klondike valley. 

In producing this picture all sources of error were 
carefully excluded, and the operation was repeated 
many times on various persons, and always with l ike 
results. 

To further test the reliability of the procedul'e and 
to insure that the picture was not produced by contact 
of the transparency with the plate, aided by the body 
heat or by some undetermined influence other than the 
light transmitted through the body, plates were ar
ranged in the same manner and for like periods of 
time, without attempting to pass the light through the 
body, and no picture developed on the plate. 

The m iddle engraving represents a positive and neg" 
ative picture of the Mason City and Fort Dodge depot, 
and , in the back-ground, the Fort Dodge High School 
building, taken through the hand of the writer, which 
is more than ope inch in thickness. 

The same care was here exercised to prevent the en
trance of light as above described. Time of exposure, 
five minutes. 

These photographs establish the fact that the actinic 
rays of the sun, when sufficiently concentrated, may 
be made to pass entirely through the body .of a full 
grown man. 

The rays of light pass through the integument with 
considerable difficulty, more readily through muscular 
tissue, and mlich more readily through bone. In pro
duci ng a picture through the cheek the light passes 
through qut a si ngle thickness of the skin and the pic
ture is reproduced almost instantly. 

. The reflector usp.d · in waking these experiments is a 
compound circular mirror, 30 inches in diameter, and 
is overlaid with blue glass. 

. It i8 S0 constructed that all the light which falls upon 

�!�c�<f�e�e:f1: �:��: �/���es
Ti:u:��:�� p�w��� 

bl ue l ight is brought to bear upon the parts. 
·The' heat rays of the solar spectrum are largely con

tained in the red band, while the actinic, or chemic, 
rays are much more abundant in the violeC and ultra
violet bands ; thus by utilizing the blue l ight we get a 
much greater percentage of actinic light i n  proportion 
to the heat rays than if ordinary white light be used. 

Heretofore, light has been applied to the treatment 
of 

'
diseases of the skin only, no one supposing that it 

would penetrate to any distance into the body. 

• • • 

MoldavUe. 

A curious mineral called moldavite, or bouteillenstein, 
attracted considerable attention aUlong the geologists 
in Austria and Bohemia. The mineral is in glassy ovals 
from an inch to an inch and a half long, and is char

acterized ' by various markings, 
which look somewhat l ike finger 
impressions, wh i le others form a 
netw9rk of furrows, w hich seeUl 
in part a rough radial arrange
ment. 

They have been regarded by 
some au.thors as rel ics of pre
historic glass manufacture, but 
this view does not appear to 
have been sustained. Dr. Suess, 
the Austrian geologist, finds re
semblances between them and 
meteorites, and the general dis
position of students seems to be 
to regarJ. thernas of extra-terres
trial origin . Resemblances have 
been pointed .out between them 
and the. obsidian volcanic bombs 
found in Australia. In Bohemia 
the molda vites occur in sandy 
deposits, which are assigned to 
the late tertiary or early dlluvial 
period. 

• • •  
A CORRESPONDENT froUl Bos

- ton states that . the difficulty 
of. forcing a _ button or shirt 
stud ,.throJlgh a starched but
tonhole may. he _t\ntirely over
come' hy' rubbiIlg ,the back of 
the buttonhole with common 
paraffine wax. 
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THE NEW ARllY 16·IlfOH .a. 
rrhe 16-inch rifle is the ftrst of 8. Ileries of llimilar gi� 

gantic weapons which were proposed {or the . sea-coa1;t 

a sloweJ'oburning powder, giving leB. iQitial preslure 
(th� being , the qualities cO�lltant)y sought for in the 
manufacture of smokeless powders), tht gun would 

develop even greater velooity and energy than this, 
with a relatively small increase in the chamber pres
iure. ' Even on the buis given above, however" this 

16 /", S. L . Rfr:L E; . C QAST DC FCNCt:., : 

DIAGRAM SHOWING METHOD OF BUILDING UP IS-INCH GUN. 

defense of the United States. 
The Endicott Board, which 
took the whole subject of sea
coast defense into considera
tion 8. few years ago, came 

'
to 

the conclusion that eightl!en 

r - - -- - - - - - - - - - - - - - - - - - - .,. - - . - - - - - - - - - - - - - - - - --; - - - - - .  - - - - - - - - - - - - - .  HEI6HT OF PARABOLA,-SlfMILES 
WElGIIT OFP/(O.!ECTIL E 2 . 3 7 0  P08. 

of these enormous weapons
' 

should be made for the pro· 
tection of New York. The 
board also recommended that 
ten 16·inch guns ' should be 
mounted at San FranCiSCO, 
eight at Boston, and four at 
Hampton Roads. It is ttot 
l ikely that this policy will 
prevail ; for the time being, 
however, and until others of 
like caliber be constructed, this 
gun remains the most powerful 
piece of ordnance extant. 

, , , 

, , 
, , . 

'0'  �: 
(;): 
">: . , 

Guns of large caliber havEF ' 
been constructed in other coun
tl'ies, but a comparison shows 
how great is the ballastic superi
ority of the American gun over 
al l others. Guns of the larges.t 
caliber ever built were the Ital
ian gun with a caliber of 17 '75 
inches, the , French gun of 1tl'5- ' 
inch caliber, and the Armstrong 
gu n which is carried on the bat
tleships .. Benbow " and " Sans 
Pareil " ,  of : 16 25-inch caliber. 
Not one of these, however, can 
compare in point of energy and 
range with the 16-inch ,gun, the 
manuf��Jlre of which is nearing 
cOlIJpletion at the Watervliet 
Arsenal gun factory, New York. 

The range and energy of , the 
gun will, of course, vary with 
the quality and amount of pow
der used. Constant experiment 
is resulting in the production of 
greatly improveu smokeless pow
ders, and the question of the 
actual performance of the gun 
can ouly be determined when 
the conditions 

POWOER CHA RGE 15 7 6  1'05" 

• • • • •  ,� , • . • • • ;, "  - - - -
, 

- - - - - - - ·-::�O. 1J78 AlILES - - r • -
: DIAGRAM SHOWING RANGE OF THE IS-INCH GUN. 

THE IS·INCH iGUN m THE LArJIB BEmG TURNID TO RECEivE THE HOOPS OVER THE lACXET. , \ 

g-un , shows an enormous su
periority to any of the large 
guns above mentioned. The 
Italian gun, for instance, 
throws a projectile weighing 
2, 000 pounds with a. muzzle 
velocity of 1, 700 feet per sec
ond and an energy of only 
40, 000 foot-tons, an energy 
something less than one-half 
that of the new army gun ; 
the French gun projectile, 
weighing 1, 700 pounds, with 
a muzzle velocity of 1,700 feet 
per second had a maximum 
energy of 36, 000 foot-tons ; 

while the English gun projec, 
ti le, weighing 1,800 pounds, with 
a m uzzle velocity of 2, 100 feet 
per second showed a total en
ergy of 51,000 foot,tons. The 
maxi mum energy of the Italian 
gun was .thus 45 per cent, t.he 
French ' gun 41 per cent, and the 
E n gl isll gun 65 per cent that of 
the Watervliet Arsenal gun. 

From the accompanying dia
gralU showing the method of as
sembling the gun, it will  be seen 
that it does not differ materi
ally, except in the proportion or 
distribution of i ts part8, from 
the average built-up army gun. 
It consists of a long inner tube ; 
a heavy jacket extending from 
the breech to about 6 feet be
yond the trunnions ; the ehase 

hoops, extending Jrom the jacket 
to the muzzle, and the jacket 
hoops, inclosing the jacket and 
extending from the breech for 
about half the length of the 
gun. The length of the gun is 
49 feet, 2/Ti iuch,es; diameter of 
breech, 5 feet ; of m�lzzle, 2 feet 
4 inches ; and the bore is 16 
inches. The total weight of th e 
forgings of the gun as received 

from the stf'el 
works was 3U8, -

000 p o u n u !; .  
T h � finished 
gun ; will weigh 
about 300,000 
pounds, leav
ing the amount 
of steel remov
ed from differ
ent parts duro 
ing manufac
ture a b 0 u t 
68,006 pounds. 
The projectile 
of the gun will 
be 5 feet 4 inch
es in length. 
and the pene
tration iil steel 
at , t he ,  m uzz.le 
o 0 rre�ponding 
to the energy 
given above i� 
(De M a r r e ' ll  
formula nor
m a ) im pact) 
42'3 inches. ' 

of its trial tests 
are known. If 
a charge 0 f 
po wder , made 
from the pres
ent army for
m u 1 8. '

w,e r e  
used, the gun 
woulu require 
a p  0 w d e r 
charge of , 576 
p o u n d s  o f  
smokeless pow
der, or if the 
old black pow
der were used, 
1 , 176 p o u  n d s  
would be re
quired. With 
a powder pres
s u r  e in the 
chalU ber .of be
t \V e e  n 37,000 

a n d  3 8 , 0 0 0  
pounds to the 
square i n c  h ,  
it is estimated 
that the gun 
would throw 
a p r 0 j e c t iJe 
weighing 2,370 
pounds with a 
muzzle v,eloci
ty of 2,300 feet 
p e r  s�cond 
and a muzzle 
enf'rgy of 88" 
000 ' foot-.tons ; 
but it is likely 
that by using 

14CXET BEING BE.OVED .FRO. TO 8lUWUUo&B 
FURNACE. 

�O l .. mOll GUN ' BEmi" t�WE.ED m'TO , TO 
8llBINXAGE PIT. 

By the cour· 
tesy 0 f t h e  
W a r  Office; 
under authori· 
ty given Colo
nel J. P. Far
ley of tbe Ord
nance Corps, 
c o m m a nding 
the Watervliet 
Arsenal, New 
York, we are 
e n a.  b l e d  t o  
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preseDt three, very interesting ohol;(mraphs , show
ing, the, gnn , in the, boring)' latbe" t he , h8Jldling , of 
'he , jacket, preliminary , to its,;, being, shrunk-, on , to 
the tube, and the lowering of gun into the shrink
a�e pit to receive the locking or ., D "  hoop. At our 
request, this officer has also furnished us data from 
published official records relatin� to the oil and steam 
furnace and to the operation of the shrinkage of the 
gun jacket. 

" 'rhe oil and bigb pn'SSllre steam 8brinkage furnace for the 16,incb gun 

con@iste of a vertical , cylindrical 13-inch fire-brick waU resting npon solid 
rock in tbe southeast comer of the shrinkage pit, the maximnm depth of 

which is 60 feet. Being npon the 3O-foot level and 'i!7 feet 9 inches bigh, 
the top of the furnace is 2 feet 8 incbes below the Iloor level. Fnel oil is 
supplied through a 3 inch pipe from a 5,000 gallon tauk npon tbe hill, and 

euters the furnace through twenty burner openings in five tiers of fonr 

bnmers each. The burner cousists of an oil pipe enveloping a small steam 
pipe. wlt.h a @maU bole at the end of each pipe. The steam, issuing witb 

high velocity throngb tbe small opening in the end of tbe pipe, carries the 

oil with it 'as a spray, thus supplying au exceedingly hot Ilame. Tbe direc

tion In wbich tbe borner pointe may be slightly varied by tbe bolt. and 

nuts, a form of ball-and· socket joint of limited motion. To prevent the 

hoops being excessively heated where tbe Ilames would impinge, causing 
unequal expansion and even affecting injuriously the pbysical properties of 

the metal, a muffle or cylinder of one_half inch boiler steel surrouuds the 

hoop to be bp,ated, and prevents actual contact of the bnrning gases with it. 

" Operation of Sbrinkage of Jacket.-To drill tbe workmen in band ling 
the jacket, weighinl( about 74,000 pounds, and especially to drill tbe crane· 
men in the operation of lowering tbe jacket into place on the tube, which 

operation b3d to be directed from a position 70 feet below the crane cage, 

a wooden lube one-tenth inch less in diameter than tbe bore of tbe jacket 

when cold was constructed and placed in position in the shrinkage pit, and 
for a week two drills per day were beld of the entIre shrinkage operation. 
FlnaHy. on March 28, 1900, at 2:30 P. M., the jackpt being in tbe furnace. 

the burners were started to hel't it for shrinkage. Tbe expansions weN 
tried at eight different spots a number of times. During tbe following day 

it' was allowed to soak in the furnace With intermittent beating during the 

following nlg-ht, and on tbe morning of March 30 its seating on the tube 
was attel)lpted. bnt without success ; and a week after tbe first attempt, on 

April 6. lWO. at 4:30 A .  M .. the fnroace burners we ... again lighted to heat 

tbe jRcketr During tbis heatin/( tbe jacket was measnred to determine its 
expallsion tbree times, and on April 7 was successfully shrunk in place. 
Tbis operation took Ibe entire day. An examination commencing at 7:30 
A. M. was completed and the jacli:et retllrned to the furnace by 8:30 for 

ai:tditionlll beating at tbe br�ech end . It was a/(ain removed at 10:30, being 
out of the fnrnace at 10:41, measnNd and in position over tbe tube at 11 :05, 

centered and started til lower over the tube at 11 :16, and in place at 11 :28. 
Preparatiolls had heen so made that water was applied to the muz70le end 

in le.s than one·half minute after tbe jacket was in nlace, and the applica
tion of water continued until 8 :15 P. M., four water rings being need. until 
abont 4 P. M" tbe nnmber of rings being tben reduced to three, and during 
tbe last two hOllrs of the cooling to two water rings. So much water was 
need during the cooling that by about 4 P. M. the lower part of the shrink
age pit Was filled witb water to a deptb of from 25 to '.!7 feet, notwithstand
ing the iact that the pit Will! practically free from water when the operation 

was r.ommenced and the steam pump IVas running constantly. This pump 
continned to run even when submerged by a8 much as six feet of water, 

and eMn after the number of water rings was reduced to three, tbe capacity 

of the. pump cau�ed the'water to fall rapidly." 

The gun withou t the jacket weighs 102, 000 pounds, 
and the jacket 76,000 pounds. 

The difference between the o utside radius of the 
gu n itself and the inside radius of the jacket after it 
was heated was only six one·hundredths W '06) of an 
inch, It w i l l  be readily understood that to lift· the 
h u �e mass of steel out of the fu rnace, swing it over the 
�un and lower it accurately i nto position required, the 
greatest care and good j udgment. Any inequality i n  
heatin�, the smallest fragment o f  a n  error i n  measure
men t; the sligh test variation of alinement between the 
jacket and the tube in the pit, would have rui ned the 
wor�-:of many months of careful preparation ; for had 
this jacket stuck fast upon its tube before it was in the 
correct position, it  would have been a prohlem 'to puz
zle over. 

U ndou btedly the most spectacular Ieature in connec
tion with this �un is i ts enormous range, which is esti-. 
mated at about 21 m iles, or to be exact, 20'978 mi le,S. 
This theoretical range has been calculated by Major 
James M. In�al1s, �'ifth United States Artillery, , for 
many years instructor at the Artillery School for 
officers at Fort Monroe, Va. The firing table for this 
gun prepared by Major Ingalls shows that the above 
range is obtainable with a m uzzle velocity of 2, 300 feet 
per second, the necessary angle . of elevation ol the 
piece being:40'. 'l'he trajectory of the projectile shows 
that in 'ranging ,to 20 '978 mi les the shell would reach 
the maximum elevation of 30, 516 feet. This , is enor
mously ,greater t han the maximu m  range hitherto ob
tained b y  any other gun, wh ich at present stan ds to 
the credit of a Kru p p  9 '45 , inch gun, which was fired 
on t h e  Meppeu ran ge, in the presence of the E m peror 
of German y, on April 28, 1892. The measured · range 
was found te, be 22, 120 yards, or ronghly speakin�, 
12� mi les; 'fhe �reatest height reached by the Krupp 
IShell in it� flight. was 21,456 feet, and the time occupied 
between the fir·i ng of the gun and the stri king of the 
proj eetile was 70 2 seconds. It was pointed out that 
had this gun been placed at Pre St. Didier in the Alps, 
elevated to 44°, and fired, its shell would have ranged 
8,956'8 feet higher than Mt. Blanc, and its fal l  would 
have been i n  the neighborhood of Chamounix on the 
other side of the range. 'l'his performance, great �s it 
was, becomes positively insignificant cOUo p&red with .  
the capabilities of the n e w  army gun, To .show what 
it could 'accomplish, we have · prepared the .. . aCCQmpany
ing range, diagram . In a lllap of New York and 
vicioity; the gun: is su pposed to, be set up at the Bat
tery.. With a radius of 20 978 mi les a circle is struck 
inclosing. the . territory that would be rea.c.hed by the 
projeetile of' the hug(jl weapon . Pointed to the north, 
the gun would throw its shelllrl far beyond :New 

Rocbelle,pn the Sound, and Tuckaboe ,wQuld beceas,i1y  
within . range, . as,' would b& Hasting",oD-theo:HUdllon. 
The'.·circle iI}closing its zone,. of ·fire . wonld pass:through 
Hempstead and Long Beach on Long Island, and its 
shells would pass far above Silndy .Hook and fall half 
a mile beyond the Atlantic High lands ; K-eyport and 
Perth Am boy would be open to att/ick. as .would West
field and Mi llburn in Jersey, while the residents at 
Orange could hear the h uge projectiles roaring high 
overhead, to fall  nearly seven m iles distant in the val
ley beyond ; Paterson would be within reach with four 
m i les to spare, and Ridgewood would be an easy mark. 

Adopting the method pursued by the German artil
lerists to give a graphic picture representative of the 
range, we have prepared the accompany ing profile 
showing Pike's Peak, Colorado, with Mt. Blanc su per
posed above it, the combined height of the two moult 
tains being 29,926 feet. As .the extreme height of the 
trajectory of the 16,inch gun is 30, 516 feet, or above 5�4 
m iles, it wil l  be seen that it would. rise higher than t he 
combined height of these two mountains by 590 feet . 
On the base line of the profile are marked various well
kno wn localities between a line on the Battery to 
Hastings-on·the-H udson, with the distance shown iu 
miles. 

NeW' Chemical Reactions. 

A series of reactions has been discovered by Mr. P. 
Cazeneu ve by which a very small proportion of some of 
the metals, even TliTf1i1i1i part. may be detected, the solu
t ions giving a fine bl ue or violet tint. In the case of 
chromiuUJ, the experimenter clai ms tlHl.t a soliltion of 
Tli1ih1i1i part of the metal gives a decided , violet color 
which is quite characteristic. These reactions are ob
tained by using the diphenylcarbazide, which is trans
formed by certain me tallic salts to diphenylcarbazone, 
losing two atoins of hydrogen. This action is especially 
noticed in the case of mercurous, cu prous and ferrous ,  
salts, w hich give a very intense color. The organic 
compound used as a reagent should .be in a pure state ; 
it is obtained thus by crystallizing it in concentra�ed 
acetic acid, or even better in acetone, aoLl drying it at 
60° C. It is then dissolved in benzine, in which it is 
s l ightly soluble. To produce the reaction, the metal l ic 
salt i n  very dilute sol u tion is agitated with the benzine 
solution, when the characteristic color appears. '1' he 
copper sal t gives a fine violet : color, wh ich passes i n to 
the benzine ; it is not decomposed by �itatin g  it with 
ferrocyanide of potassium. The mercurous salts give a 
dark blue tint, aud ferrous, salts a pinkish color, w hich 
becomes brown when agitated with the ferrocyan ide. 
Solutions of TI1i� give a strong coloration, and Illay 
be th us detected when other reagen,ts fail . The color 
is destroyed by the addition of mineral.or organic acids 
in excess. The other metals do not produce this re
action, except in  the case of gold and silver, which 
give rose tints w i t h  preci pitation of the Illetal. .  Thl' 
most relliarkable reaction is . that of chromiu lil ; i n  the 
state of chromic acid,  T1iohmr part of the metal, or even 
l ess, is detected, gi ving a reaction which is not, to be 
confounded with the preceding. It is only necel!sary to 
acidify the aqueous sol u tion of chromic acid or chrolll
ate with hydroch loric acid, and to add the organic 
compound in powder i n  excess, and agitate. A- fine 
violet color is obtai ned, w h ich is, no dou bt, d ue to the 
formation of cbromated organo-metal lic co mpounds of 
a basic nature. The reaction is characterized by the 
fact that it is stable in the presence of excess of acids ; 
it is thus given by no other metal. The color is not 
taken from the water by benzine, out it  w i l l  pass into 
amylic alcohol. 

• I . • • • 
Coal In Eng]and, 

Now: that the question , of exporti n g  A IIlE'rican ' coal 
to Europe, and thus securillg the markets that have 
hitherto been controlled by England, is bei ng so 

, widely' discussed in consequence 01" the h igh prices de
manded by Engiish colliery owners, it is i n teresting to 
study the magnitude of England's market for coal 
upon the Continent. For the fi rst seven mont,hs of 
this year England has e xported no IE'SS than 26. 044 . 227 
tons, an 'increase of 1 , 059.655 tons u pon the q n all t i r y  
exported for t l\�  same. period i n  1899. T4e pri ncipal 
purchasers of this aggre�ate were France, Hermany 
and Italy. The following tables w i l l  show w h at is the 
present dell)and in these counh'ies for English coal in 
comparison with the two previous years : 

1900 1899 1898 
France . • •  . . . . . . .  . . .  . . .  . 4,986.428 3,9�,959 3.033,028 tons. 

Germany . . . . . . . . . . . . . . . . .  3.240,808 2.788.747 2.421,826 " 
Italy. . . . . . . . . . . . . . . . . . . . .  3,060,715 3,389;509 , 2,639,014 .. 

It will thus be seen that.. with the exception of It&,ly, 
the exports to the pri ncipaL Eu ropean markets h ave 
i ncreased, In Londoa a l ittle while ago a �reat outcry 
was raised against this enorlllQUS export of coa l ,  asit 
was felt that it  was only bein� purchased for the use 
of the various Con tinental fleets; To a certain extent 
this is indubitably i1rlle, but at,  the same time t here is 
a retnarkably increa.�ing dema ll d , fQr coal Cor t4e Euro
pean m arkets. The En�Jisll cCilllit\ry . owners are lDak� 
ing a .rioh .1Iarvest as a result o( , their" enba.o<:e<l �pr.i.Cles. 
The aggregate amount of coal ex ported from England 
for the first. seven montb", last , year was · valued at  

SEPTEMBER 29, 1900. 
$64,610,290. wbereas this year the value of the exported 
cod for ,the same .period is esthnated. at $104,251,270, an 
increase of about eighty per cent_ Notwithstandin\t 
the high increase in prices, the demand is greater than 
the supply. The English Ad m i ralty are j ust placi ng 
their contracts, which m ust' necessari ly run into two 
or three hundred thousand tons, and many of the large 
corporations, man ufacturers and rail way companies 
are tendering for their an n ual su ppl y. 

• I e " . 

.<\.utomo blle , NeW's. 

Chicago now has an automobile club, and among its 
mem bers are enrolled most of the prom i nent auto
mobilists of the ci ty. It is estimated that there are 
400 automobiles i n  C h icago . . 

Buffalo has a very act i ve automobile clu b, the mem
bers of w h ich are constantly taking club runs.  O w i n g  
to the splend i d l y  paved condit ion o f  t h e  city, Buffalo 
affords an additional field for the use of the auto
mobi le. 

A lbert C. Bostwick, of New Yor k, won a 10-mile open 
aur omobile championshi p  at the Tri- State Fa i r  at 
Gu tten berg, N. J. , September 1 8. The fastest m ile of 
the championship race was made in 1 m i n u te 2i! 
seconds. 

The New England Electric Vehicle 'l'ransportation 
Company is  doi ng considerable b usiness at Boston ,  
hav i n g  154 Il utomobile vehicles of various ki nds, and 
about 60 more are to be added for del i very wagon p u r
poses, The mileage si nce Octo ber 2 of last year was 
1 12, 000 m iles, and bet ween 400 and 500 tons of batteries 
are h audled eveny day at the station. 

A larg!il nu mber,of automobiles w i l l  be sent th rough 
the country as movable heaLlquarters for political ora· 
tors. With their , ' aid i t  is possible to hold meetings at 
places, far. away- from rai l roall >"  but which are sti l l  ac
cess,i ble by rpads. Man y people in the ru ral d istricts 
have never, seen an automobile, allli they would have 
cu riosity enough ,.to turn out to view them. 

The experiments w ith automobi les by the Austrian 
army in their maneuvers in . the Carpath ian Moun
tains have been o! a most exacting nature. T we l ve 
automobiles, each of 32 horse power, started from Vi
euna en route to Taslo i n  Gal icia, 480 miles distant. 
The road was via the Carpath ian Moun tains, which, in 
some i nstances, invol ved a climb of 3, 250 feet. 'rhe 
hil ls, as may be naturally supposed in such a mou ntai n-

, ous district, were of tell very steep. an incline in one 
case attaining a gradient of as much as 1 in 6. The 
8Jltomobile, however, behaved very well  throughout 
the whole of the jou rney, only occu pying t h irty-two 
hours to cover the distance between Vienna and Taslo, 
which is an avel'age speed of 15 m iles per hour. 

An attem pt\is  now being made to provide London 
,with motor oDlQi buses. This i m pl"Ovement is to be ac
complished by 't,he Motor Traction Compan y. At t h e  
present , moment, there are two petrol, motor buses ply
ing between Oxford C i rcu!o and Ken s i l l gton Gate, but 

,they are', not ideal '  vehicles in w h ich to tra vel. '!' hey 
are cumbersome and ugly, and cl 'eate tremendolls 
noise while traveli ng. Sti l l ,  the experim ents through 
'which these buses have passell have been prod uc
tive of valuable experience, and se veral im prove
ments upon them have been made. 'l' he type of bus 
at present u nder construction w i l l  possess all the gooll 
features and none of the draw backs of' the expel· i ·  
mental  vehicles: At present, the cost of these veh icles 
is $2, 000 each, a sum which is righ t l y  considered ex ces · 
si ve in view of the i m perfections st i l l  i n herent in the 
vehicle . 

The automobile risk is attracting the attention of 
underwritl!rS' of- accident policies i n  the U n i ted States. 
and the fire hazards are creating" considerable interest 
abroad. Sonie serious losses have resul ted from t h e  
destruction of motor carriages. A writer i n  a fOI'eign 
insurance journal descri bes two heavy losses : . .  A 
friend of mine; manager. of a lead i n g  insurance office, 
issued a policy for :£700 u pon ' a  motor car, rate two 
guineas per cent. T i l e  o wner and his wife were goi ng 
for a ride, and h ad j ust taken thei t' seats, when, before 
it had even 'lll,oved; the car became a s h eet of flame. 
No effor�s of the groolll lllade any i m pression on the 
fire, and i n " a fe w, m i n u tes nothing was left except a 
barrow-load of old metal. Fort u n ately, no one was i n
j u red. Five hundred pounds was accepted in settle
IIlent o f  the, dallia!5e. ' Ag�in.  only  recen t l y, a Hlotor 
cal' was being driven from HatTogate to Leeds. H a l f  
way o n  t h e  road a pair of ner vous horses were met" a n Ll  
the ('Ill' dri ver had reason t o  rap i d l y  apply h i s  brakes, 
when over wel�t the car i n to a d i tch. The petrol at 
o l l ce fi l'ed, and in an instant the whole was a Hlass of 
flame. '1'he o wner of,  the vtlh icle was standing near, all 
interested spectator, watehing his £5UO motor consu med. 
Quite apart from t h e  hazard, nothing could be more U l l
�atisJactory ,to insu re; because upon the s lightest allci
den,t by fire .to a .!?ood motor car the w hole has general ly 
to be ,returned to the makers, freq uently in  Paris ; and, 
what , w.ith the monopoly, the delicacy and skill of 
workmanslIip necessary, together with the high rates 
of such labor, etc"  t h e  bi l l  genera l l y  works out to about 
the price of an el l t irely new vehicle." 



UORIGINES OF THE NILGIRIS IN SOUTH IlfltIA. 
. The Nilgiris are a group of mountains 61000 to 8, 000 

feet high connected with the western ghauts j t1st south 
of Mysore and are inhabited by five interesting native 
tri bes, of whom four are aboriginal. The fifth tribe is 
that of the Badagas, so called from Vada, which means 
north. Three hundred years ago these peopll:\ · came 
from the north, viz. , the Canarese country. after the 
breaking up of the great kingdom of Viajaya[lagar and 
they have main tained the Canarese languag� and the 
worship of Siva, which they brought from their north
ern home. They now number 20,000 and are very con
spicuous near the large towns of Coonoor and Oota
camund, where they are the bulk of the day laborers. 
They have a yellowish clayey compl�xion like the soil 
in w bich they toil. 

The lowest of the foul' aboriginal tribes ere the Irulas, 
who l ive on the lowest slopes of the h i l ls. They are of 
the Mongolian type of countenance and sell the pro· 
d uce of the forests to b u y  grain. They have no mar· 
riage ceremony, but each boy chooses a bride for him
self  when he is old enough. 

They worship Vishnu under the name of Rangasami 
at a prominent peak known as Rangasami's Pillar. 
Their language is l ike the Tamil of the south country. 

A more conspicuous tribe are the Kurumbas, who 
live on the h igher slopes in hamlets of four or five huts 
each. The h uts are constructed of wattle and mud. 
They live on roots and game and sell j ungle produce. 
They also make baskets and milk·vessels out of bamboo 
stems, and play rude instruments at the funerals of the 
Todas. 

Like the !rulas they have no marriage ceremony, but 
al I u w  the youths to make their own choice. and their 
w idows can remarry. 

They are very light, the men averaging only one 
h undred pounds in weight. .. Stupid as a Kurumba " 
is a native proverb. but it is said they al ways tell the 
truth. Their number on the .Nilgiris is hardly a thou· 
sand, but there are branches of this tribe on the 
Palani and other ranges further south. 

Our engraving showl! a group of Kurumba women 
and children belonging to a branch called Mudu
vas. The meaning of the name is " back caniers," 
and they explain it by saying that once one of their 
women put ber child down while she was at work 
in the jungle and a tiger carried it off. So ever since 
they have carried their children on theil' backs, even 
while at work. The picture shows the small children 
slung on their mothers' backs. It also shows the pro
fusenesS with which the women adorn themselves with 

Jeitutifit �lUtri,alc 
rings, braoelets and neeklaCas. The. ·advance toward 
civilization is shown by the ceaps on the boys' heads . 

Somewhat more -ntimerousdhan the Kurumbas of 
the Nilgiris and mucb mc.�e in evidence at'e the K{)tas, 
the industl'ial tribe of the mountains. They live i n  
seven vil lagelil, eac.h conta.ining from thirty t o  sixty 
hu ts. The only door of a hut

· 
is 46 inches high by 26 

A TODA HEADSltAN, �OUTHERN INDIA. 

inches wide. They keep cattle, but do not llI i lk them. 
They practice the industrial arts and till the land ; their 
lands being the most fertile 

·
spots on the mountains. 

The women make clay pots on a wheel. 
A Kota may have but one wife, unless that one is 

barren. Widows may remarry. 
While the average weight of the men is only one 

hundred and five pounds, 
they are twice as strong as 
the Badagas. Yet they are 
despised because they l ive 
on carrion, and may not 
approach a Badaga temple. 

Each Kota village has 
two t e m p l e s  a n d  two 
priest�, who are heredita
ry. 'fhey recognize one 
god and his wife. 

GROUP OF TODA WOltEN. 

Their possessiGn ,ot the best ll!ol).ds in!lie�j;beir hl),,�· 
ing' come e3rly enough to g�t .. first cboice" aoQ.., that 
therefore, they m ust have . preeeded tbe .B�da.g�, whQ 
are the on1y other cultivating, tribe. It. is said . th!!>t 
they were originally brought frOm the plains to wOrk 
for t he Todas. 

The 'rodas, the fifth tribe referred to, are the most 
singular of all the people on tbe mountains, and as .;such 
have become o bjects of great curiosity to all visitors to 
the Nilgil'is. One llIan of them was .even taken to thti 
Chicago Exposition. They were formerly hunters and 
are now buffalo herders. 

They have a copper h ue and feat(}res of. the Ca.1k 
casian type. The women have a mqre aquiline nOse 
than the men. The average weight of the men is 11.1 
pounds. 

They h ave long hair curled at the ends and the women 
are careful to keep it in curls, thus d iffering from molilt 
women of India, who think curly hair a m isfol·tune. 

They are a lazy set. The men refuse to do anything 
but herd buffaloes and collect tri bute from .the Badagas 
and Kotas ; and at the present time they beg from 
Eu ropeans, who are pauperizing them with constant 
gifts. The women work a sort of embroidery on clothes 
with Nilgiri nettles for stitching and EngIish needUi,S. 
FOl'll)erly the Katos made needles for them. 

They live in hamlets of five h uts each cal led "munds." 
Three of these huts are dwell ings, one a dai ry temple 
and one a calf stable for buffalo calves. 

'1'hey h ave a h undred munds scat tered over the 
mountains. Each dwelling hut has no other opening 
than the little front door, 32 i nches high by 18 inches 
wide, and one has to crawl in on all fours. These oval 
pent-shaped huts are of bamboo fastened with rattail 
and covered with thatch . 

They Practise polyandry and, to a l imited extent, 
polygamy. 

A woman, when married to a man, is the wife of  his 
b rother as well ,  though the marriage ceremony is per
formed only with the eldest b rother. Infanticide was 
formerly pra.ctised with reference to female infants, 
but the British govern ment put a stop to it. 

. 

When a woman salutes a man she raises his feet, one 
after the other, to her forehead. An old woman, how
ever, may receive this honor from a man. 

Toda.s have games that they play something like 
" puss in the corner " and " tip-cat. " 

The dairy temple is the abode of the priest, who only 
can enter it, and women may not come near it. The 
priest keeps and milks the sacred buffalo herd. 

The Todas fear their priest. thinking that God dwells 
in him and makes known his will thr,ough him. 

The in itiation to the priesthood is very severe. For 
eight days and nights a candidate must stay alone in 
the j ungle, w i th  11 0  covering on his body and no other 
protection than that afforded by the ju ice of a certain 
tree rubbed on his body, He may retain office as long 
as he likes, and the usual term is three or four years. 

Once a year a buffalo calf is sacrificed. Their wor
ship is mostly buffalo worship. _ Their songs are in 
praise of their buffaloes. The on1y- ()ccasion when they 
are known to have risen higher than their buffaloes in 

.A 'lODA HV'l. XU:aUltBA WOM.�li. AN D (lHILI/REN, SOl1'lllERN INDIA • 
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song is the time when they composed a song in praise 
of a missionary lady working among them, on her de
parture.f9r England on furlough. 

They do not seem to be decreasing, but rather are 
on the increase. But their constant cry for " elam " 
(alms) indicates a degeneration of character resulting 
from the curiosity they excite among all foreigners. 

champagne bottle with one· third water-diluted milk 
use two teaspoonfuls of white sugar dissolved in a 
little water, and a Wttle yeast ; let the fermentation 
proceed at about 200 R .. (770 F.)-Technische Berichte. When a l'oda dies, several buffaloes are slain to ac· 

company him to the other world, and his arm is placed 
around the horns of one of the slain buffaloes. 

Madura, South India. J. S. CHANDLER. • • • •  

They have green funerals and dry ones. The green 
funeral consists of the burning of the body with its 
attendant sacrifice of buffaloes and other ceremonies. 
The ashes are left to the winds. 

• • • •  • Turkey Orders . Warships • 

Home·made Koumiss. 

The dry funeral is one that takes place at the begin
ning of each year in memory of all who have died the 
previous year. They gather together in great numbers 
and slaughter a number of buffaloes and perform many 
ceremonies. The flesh of the slain buffaloes is given 
to the Kotas, who furnish the m usic. The names of 
the dead are never mentioned again. They think that 
a string bridge leads to heaven and that hell is a swalllp 
full of leeches. They have no idols, except as they may 
have borrowed one or two from the Hindoos. T heir 
worship is that of the elements and ancestors and has 
a pastoral coloring that indicates a Vedic origin. 
They have no written language, but their lady mis
sionary has introduced the Tamil character to provide 
books for them. 

Koumiss is usually prepared by causing cow's milk 
to ferment by addition of yeast. A far better result is 
obtained, however, if mare's milk is employed, for this 
is used by the nomadic tribes of South Russia, who 
consume kou miss almost exclusively during the sum
mer. The better product is caused by the fact that 
mare's milk is poorer in caseine .and fat .than cow's · 
milk and h ence m uch more digestible than the latter. 
To use cow's milk with advaQ.tage for the production 
of this refreshing beverage, it is well to lessen the per
centage of caseine by dilution, with water and then to 
produce a mixture resembling mare's milk by adding 
sugar. For the preparation of koumiss, it is best to 
dissolve milk sugar in water and to add the solution 
in the proportion stated below . . Next, tub up pressed 
yeast with brown sugar with a l ittle of this liquid to a 
pasty consistency and add this paste to the mi lk mix
ture. The liquid olJtained is now le ft to ferment in 
well closed champagne bottles, the pressing in of the 
cork being conducted with care, since the quality of 
the resulting drink is particularly dependent upon the 
closure. The filled · bottles are kept at a moderate 
temperature for several days for fermentation pur· 
poses, shaking the m daily for about ten minutes to 
prevent the caseine from settling. Great care must be 
exercised i n  agitating the bottlps, since a high pressure 
is occasioned by the gas generated in the fermentation, 
and the bottles, not carefully selected for this purpose, 
are apt to crack, thus causing inj uries. Therefore, it 
is ad visable to wrap up the bottles in a cloth while 
shaking. After a few days the bottle contains a 
beverage which is valuable as a readily digestible food, 
especially in thp case of stomach troubles, but also. as 
an pxcellent refreshment for healthy people . For one 

The Turkish government has just placed an order 
for six cruisers at the German shipbuilding yards at 
Kiel, and a contract for two torpedo boats, which are 
nearly completed, has been given to the Ansaldo ship
building yard at Genoa. 

• I e  . ..  
Tile " Current Supplement. 

The current SUPPLEMENT, No. 1291, is of remarkable 
interest. The first pa�e engraving is devoted to th� 
" Fish River Caves near Sydney, Australia," and is ela
borately illustrated. " Inaugural Address ," of Sir 
William Turner, President of the British Association 
for the Advancement of Science, is commenced in this 
issue. The third installment of " Mechanical Stoking " 
is also prin ted in this number. .. The Chinese Army " 
is a timely article, as is also one on the " Exhibits in 
the Metallurgical Section of the Paris Exposition." 
. .  American Engineering Complltition-XI. "  deals with 
machine tools. " A New Rail way 'fest Car " is fully 
illustrated. " Chemical and Technical Education in 
the United States" is a most interesting and valuable 
paper, and the first i nstallment is given in this issue. 

They num ber 750. No one has ever been baptized as a 
Christian. One became a candidate and had prepared 
h imself to arrange his matrimonial affairs in accordance 
with Christian requirements, but when it  came to the 
loss of his share in  the buffaloes of his family, he could 
not endure that and went back to his heathen l ife. 

The Todas receive tributes of grain from the Kotas 
and Badagas. If a Badaga refuses tri bute, all they do 
is to prepare to occupy a "  muod " near the Badagas' 
fields. The Badaga would pay m uch rather than have 
a herd of b uffaloes overrunning his crops, so the tribute 
is soon forthcoming. 

The buffaloes are in a semi-wild state, and have been 
known to chase cycl ists on the roads. 

Three of the i l lustrations show respectively a Torla 
hut, a Toda man . and a group of Toda women w ith 
their embroidery over their k nees. 

C o n tent". 
(Illustrated articles are marked with an asterlsk.1 
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RECENTLY PATENTED INVENTIONS. tightly upon the wrist.pin, but also forms a continuation I MhiCeIlaneous I nventions. 
of the smooth friction. surface required for the interior of 

I 
FISHING-FLOAT.-LoRENZO P. GIBSON, Little Rock, 

the bushing, thereby performing two functions simul- Ark. This tloat elIectively maintains an upright position 
taneously. 

I 
in the wllter without dependence upon the tug of the 

is customary to form a mold of the exact size of the 
curb desired and then to tamp this with the COllcrete or 
cement mixture and leave the mold in place until the 
mixture bas hardened snfficiently to retain its shape. 
The mold is then removed and taken to another point in 
the curb, where it is again used. These cement·curbs 
are usually formed in place, for which reason it is de. 
sirable to have a device which can be readily moved and 
adjusted to dilIerent curves. For this purpose tbe in. 

Elect l'1cal Apparatus. 

CONDUCTOR AND COLLECTOR FOR ELEC
TRIC RAILWAYS.-ARTHUR PETZENBURGER, Berlin, 
Gerillany. A high electromotive force is llOt allowed by 
city authorities in the case of overhead or rail conductors 
because of the danger incurred. It is the object of this 
new constrnction to overcome the obstacles presented by 
this rule. " 'A condnctor-casing is nsed having an elastic 
strip on each side of its slot, one strip being secured to 
the casing by springs and the other to the casing by a 
hinge. Tile el�stic strip undergoes only a slight lateral 
movement on the collector-arm pas8in�, whereas the 
second hinged strip is turned back when the collector. 
arm passes through, being closed .uterward by its own 
weight. 

SAW-SHARPENING M A C H I N E. -- GRANVILLE lin� at tbe lower end of the tloat, by which arrangement 
BARTLETT, Station C, Detroit, Mich. 'rhe machine is the lower portion of the line can be left entirely free, 
of that form in which the saw is held in a clamp, and the without a sinker of any sort, if such arrangement he de
liling- bar, with tile, is reciprocated in guides across the sired, and yet maintain the tloat in vertical position. 

Eugineerlng Improvements. 

VALVE GEAR FOR LOCOMOTIVE·ENGINES.-'
GEORGE B. EDDY, Camden, N. J. The admission and 
exhaust valves have independent motion, the stroke of 
the exhaust·valve being fixed and that of the admission
valve variable. A Iink.motion is actuated by an eccen· 
tric mechanism to control the admission. valve. The ex· 
haust7valve is operated from the eccentric mechanism to 
impart a full stroke to the exhaust-valve iJTespective of 
the position of the eccentric mechanism. As the ex· 
haust-valve has a full throw at all times no back pres
sure is liable to occnr in the cylinder ; while the steam is 
free to expand in the cylinder, as the exhaust· does not 
wl,e place until the piston nears the mid of its stroke. 

qAS-ENGINE.-WlLLIAM E. CARY, Springfteld, Vt. 
Tbis engine is provided witb a valve·chamber and a sup.
ply.pipe. 'I'be admission of the explosive mixture (rom 
the supply-pipe to the valve-chamber is controlled by a 
rotary valve. In the supply.pipe is a throttle·valve on 
the stem of which a spring.pressed arm is held by one 
end, the other end being free. Thifi;:ru'm can· be adjusted 
along the throttle·valve stem. The governor nsed com· 
prises two disks on the rotary valve·stem, one of the 
disks being tlxed on the stem and the other mounted to 
slide on and turn with the stem. Weight-carrying 
springs connect the disks. On the slidable disk is a cam 

which is normally out of engagement with the arm on 

the throttle·valve stem, but which swings the arm when 
tbe slidable disk moves towanl the other disk. The 
en!(ine can be started without any adjustment of the 
valves and stopped simply by switChing oII the current 
to the electrodes. 

Mechanleal Device�. 

CHURN.-CHARLES E. YATES, Near Mill Grove . .  Mo. 
This operating !Dechanism for churns consists of a sta· 
tionary guide on whicli a cross-head moves, provided 
with projections ad�pted to be connected with the daoher. 
rod and with a loop extending transversely to the guide. 
A pitman is connected with the cross· head and extends 
throngh the 10QP. Crank mechanism is connected with 
the pItman. The device enables the dasher to be oper. 
ated uniformly with small expenditnre of power- and 
therein lies its chief merit. 

edge of the saw. In the present case a clamp is em
ployed, composed of three separate parts having two 
spaces for receiving and clamping the saw in dilIerent 
planes. Bolts pass through tbe three parts of the clamp, 
and a movable file-carriage with guides receives a recipro. 
cating tile-bar. Not only is a full movement secured for 
the file, but there is no obstruction to a full view of the 
saw-teeth. 

Vehlclcs and Their Accessories. 

VEHICLE AIR-BRAKE.- WILLIAlIf J. DONALDSON, 
JR., A venue Hotel, Galveston, Tex. The inventor has 
devised an air· brake which is et!pecially adapted to bicy
cles. tricycles, and similar vehicles. The merits are 
a great ease of application ; a powerful application of 
the brake ; a quick release ; and an accurate regulation 
of the force of the brake. The device can be applied to 
any onlinary bicycle, witbout marring the appearance 
of the wheel. 

AUTOMOBILE. - WILLIAM . O. BARNES, Stamfo�d, 
Conn. Mr. Barnes has devised an automobile in which 
the propelling power is distributed from the motor to the 
four wheels; or to the rear. wheels, or to the two front 
wileels, a gear being provided by means of which the 
vehicle can be readily and ea�ily steered, when .the front 
wheels are used as drivin�.wheels. The rnnning.gear is 
so constrncted that the driving-wheels, front lind rear, 
are spread apart from the gronnd upward. One. of the 
novel features of . the invention is the u�e of a tubular 
stub-axle carrying a drive.sbaft, and provided with an 
inclined hinge, the axis of which intersects the ground in 
the plane of the wheel. 'rhe inclination of the hinge is 
such that the weight of the wagon will create a tendency 
to straight running. 

Optical I nstruments. 

PHOTOGRAPHIC C A M  E R A. � J ACOR SCHAUR, 
Logan, Utah. The invention relates to improvements 
especially applicahle to cameras of the multiplying type, 
whereby the size of · the field covered by the camera in 
changing from one,. exposure to t.he next is equal only to 
the size of the sensitive plate. The camera has simple 
ana efficient means for projecting the sensitive-plate 
support or frame away from the carriage in which it is 
mounted and for reciprocating the carriage laterally on 

the base of the camera. An improved devioo is pro
Vided for conftninl: the light-rays to the size of the " cnt· 

out " or mask: A glass frame is so arranged that the 
operation of inserting and removing the plate.holdel'll or 
gronnd glass will not· jar the camera. 

LENS.-RoRERT D. GRAY, Manhattan, New York 
c,ity. Each element of a photograpbic objective con· 
sists uBually of a convex lens of crown glass and a 

PITMAN CONNECTION. - DAVID C. LINGEN- concave lens of flint glllBB of higher refractive index. 
FELTER, Plainview, Neb_ The bearings of pitmen of In order to overcome the spherical and. oblique aberra. 
mowing.machines are .«bjected to much friction and tlon which increases in this combination with an in
soon become wort. so much that the parts must be read- crease of effective aperture, Mr. Gray constrncts each 
jllsted to prevent lost motion. The present invention is element with a convex lells of higher refractive index 
designed to overeome the difficulty. Keys of graduated than that of the concave lens. Besides· reducing the 
widths are used whl.cb .are . 8�cce8Sivell inl!6rted as tlie spherical aberratioJ;l, the combination relatively lengthens 
wear Increases. In eve� �e th� k�y �-�t only-prev;;iits -the focus'of those rayS- whith paBS through the latitudi
the adjacent edgetl of the \!nsbj1!ltfr.om bell]g bronght too nal section of the lellSes, thereby reducing astigmatism 
near toi6ther, 80 that the bushing cannot be clamped too. to a minimum. 

INHALER.-PETER T. DONOVAN, Manhattan, New ventor employs an arrangement comprising a framework 
York city. The inhaler consists of a wire-body having or yokes, with retaining.plates mounted thereon to slide. 
spring-clamps at its upper portion adapted for engage· toward and from each other. The plates are operated 
ment with opposite sides of the cartilage of the nostrils. 

I by cams journaled upon the yokes. 
Receptacles suppo�ted at each �ide of the body below PRINTING-STAMP.-J'OHN W. ADAMS, PineblulI, the cla�ps are de�l!�ned t� contalll. an abRorbent material N. C. The invention provides a printing-stamp with for healing agents. The Illhaler IS to be used for the bb t h '  t be f . r data treatment of catarrh asthma, bronchitis and like ail. ru er y,pe, aVlllg a grea num r 0 pnn mg �s. 

ts d ·  to 00 '  rf I I t · ' ht · sembled III compact form anJ so arrangeq that any hne men , an IS worn pa leu ar y a mg . of printing matter can be quickly brought in� position 
BED.COUCH. - JOHN THOMPSON, Brooklyn, New to make an impression, thns obviating the employment 

York city. The subject 01 this patent is a combined of a number of stamps on Independent holders and in 
couch and bed which can be quickly and easily changed racks. The device is particularly nReful in banks, offices, 
from a couch to a bed of a desired width and is readily and the like, where tbe saving of time Is to be taken into 
changed from bed to conch form. The couch compJ'ises consideration. 
end frames on which side extensions are mounted to SKATE.-HUGO HANDWERK, Brooklyn, New York 
swing. When It Is desired to Cilnvert the couch into a city. This skate has four independent rnnners arranged 
bed, one or both of the side extensions are rrused, de. in connected pairs-two at tbe heel and two at the toe. 
pending upon the width deBired for the bed. Each puir of rnnners has more or let!s elastic connection 

PROCESS OF CURING AND SMOKING FISH.- with the body portion of tbe skate; and each runner may 
HORACE E. KIRBY, Rock Bay, British Columbia, Cana
da. The fish after being carefnlly cleaned and sliced 
into cutlets, cured with �ugar (withont the addition of 
water),  and thoroughly washed lind allowed to drain, 
are hnng on nails driven into long sticks ; and tlleoe 
sticks are hung np in the smoke.house, wbich is an 
ordinary building made of rough timber and tightly 
battened np. The process is said to be cheaper than any 
which has been heretofore used. 

SHOE-STRETCHER.-CHARLIIB W. CROZIER, Man· 
hattan, New¥ork city. By means of this stretcher a 
sboe can be simultaneously stretched at tbe sides, toe, 
and instep, or the toe and instep can be stretched with
out stretching the sides. 

DRAFT.DEVICE. - JOHN COllfMISKY, Manhattan, 
New York city. A series of hoods. of special form are 
arranged to form a complete circle around the stack, 
partitions dividing each hood lon!(itudinally into two 
compartments communicating at the top. Draft.pipes 
in the stack communicate with the . interior of the hoods. 
The top and bottom plates of the hoods are cnrved to 
reduce the frictional resistance to the wind paBsage. By 
means of the partitions. the wind is caught in each 
hood in whatever diJ·ection the wind may blow. 

be conveniently removed at any time and replaced. The 
construction gives the skater better purchase on the ice, 
particularly in long-distance skating. 

BED.PAN.-HARRIET D. GOODRICH, Augusta, Ga. 
The purpose of the invention is t<:> do away with the 
unpleasantlle"s·and discomfort of the patient's lying on 
the back in coutact with so much cold surface. The de· 
vice is constructed with dne regard to sanitary princi. 
pIes. 

Designs. 

BA DGE.-CARL F. KARISCH Manhattan, New York 
city. 'l'he leading feature of the desigu consists of a 
shell within which is a pebble. A beach scene is painted 
on the shell. 

HEEL FOR BOOTS OR SHOES.-JOSEPH PETRONE, 
Manhattan, .New York city. The heel is vertically 
tluted or channeled to add to the appearance of the 
shoe. 

BINDER-TAB. -FRANK TAFT. Brooklyn, New York 
city. ·The binder- tab is a �imple. ingenions device for 
securely binding together al l kinds of sheets. 

LINK CUFF-HOLDER. - GEORGE KALKBRENNER, 
Manhattan, New York city. The holder is designed se· 

DRAWER-EQUALIZER. _ WILLIAM BEERE. The cllrely to connect the cuII with the culI-button, a hook 
purpose of this invention is to provide means for eqnal- being provided to engage .a button.hole of the cuff and a 
izing the movement of drawers in furniture for the loop to engage the button. 
sake of securing nniform movement and preventing NOZZLE.-WILLIAM H. DEWAR, Manhattan, New 
binding. The under surface of each drawer is provided York city. The designer h"s provided a simple deVice 
with racks which mesh with pinions connected by a for use on public drinking-fountains, to prevent infec
common shaft • .  The racks can be formed· in any de. tion from contagious diseases, by doing away with the 
sired length and subsequently cnt off to suit the size of nncleanly cups generally used. .A stream of water is 
the drawer. caused to tlow into the mouth from a nozzle, a guard be-

PRINTING-PRESS NrTACHMENT.-MAX.SNYDER, ing provided to prevent the mouth from coming in con· 
Beatty, Penn. The inventor has devised a frame for tact with the nozzle. 
placing tbe forms in position on upright or job-plinting GAME-BOARD.-EDMUND F. HAWKINS, Yaphank, 
presses. Heretofore the task has heen one of considera. N. Y. '1'be game is played by shooting a ball through 
hie difficnlty. The present invention eI>ables the form one of a number of arches so that, if Possible, it sball 
tlrst to be placed on the platen and held there by hand. strike one of a number of posts or a· bell suspended in 
Then by driving the press sufficiently the form can be the line of the longitUdinal axis of the board. 
engaged directly with the form·holder to be held there- . NOTE.-Copies of any of these patents can be fur
by. ntshed by Munn & Co. for ten centa each. Please slala 

CEMENT.CURB MOLD.--CHRISTOPHER H. WATSON, the name of the patentee, title of the inTention, and datG 
Rivel'lllde, Cal. In forming cement or concre�.curbs, it of ibis paper. 



Marine Iron Works. Chicago. Catalogue free. 
.. U. S." Metal Polish. Indlanapolls. Samples free. 
Yankee Notions. Waterbury Button Co • • Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Mfg. Co •• 10 Bell St.. 

Chagrm )j'a1ls. O. 

INDEX OF INVENTIONS Flusher. automatic. I. P. Clarke . . . . . . . . . . . . . . . . . . . .  658.139 
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A N D  B A C H B B A R  I N O T H A T  D A T E. g:e�
r �:�ol��:�n::.�:: Jl.:1��,!,;n��0��inii · gate: 

658.1
27 

Wagon tall gate. Automobiles built to drawings and special work done 
promptly. The Garvm Machine Co., Spring and VarIck [See note at end of list about copies of these patents.] g:�:·�o:s·e�a:g�Tess·8creelifo·rt· G: 'E: 'w'liline;: : �:� 

Gearing, screw, O. A. Packer . . . . . • . . . . . . . . . . . . . . . . .  658,116 Streets, New York. 
'l'he celeorated .. Hornsby.Akroyd " Patent Safllty Oil 

En�nne 18 buIlt by the De La Vergne Refrlgeratln2 Ma· 
chIDe Company. Foot of Eaat 138th Street. N" .. York. 

The best book for electriCians and begInners Itt elec
trICIty is .. ExperImental SCience," by Geo. M. HODklns. 
By mall. ,�. Muun & Co . •  publishers. 361 Broaq�y: N. Y .  

Dr Send for new and complete catalogue ��ientiIlC 
and other Books for sale by MUnn & Co • •  36l,�adWay. 
New York. l<'ree on applicatIOn. " 

HINTS TO CORRESPONDENTS. 
NaDles and Address must accompaN Ilil lettel'l! 

or no attention will be paid thereto. ,Tllis i8 for our 
Information and not for publication. > 

• 

References to former articles or an.wers shonld 
Il:ive date of paper and page or num� of questIOn. 

I nquiries not answered in reasonable time should 
b� repeated ; corresJ;>0udents will bt!tii. in mind that 
some answers requIre not a httl� research, and, 
though we endeavor to reply to"lll l'1ther by letter 
or in this department. each must take his tnrn 

Buyers wishing to purchase any arMcle not adv�rtiscd 
10 our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Speelal Written InforDlatfuR on matters of 
personal rather than general interest cannot be 
expect€d withont remuneration. n 

Scientific A Dlerican Supplt�Dlent8 referred 
to may be had at the office. PriCe 10 cents each. 

Hoo�s referred to p�mptly sdpplIed on receipt of 
prIce. 

1JJ 1:::��s
o:l'��I��. 

examination should be distinctly 
1 

(7967) I . W. C. asks ;iJau a ball (steel 
or any other kind) be made so�(}und, and some fiat sur
face made so smooth. that there will be no friCtion 
caused by the ball rolling over the smooth surface ; or 
would there be friction by their not being perfectly round 
or smooth? A. Friction cannot be entirely eliminated in 
rolling bodies, however apparently perfect the surface of 
ban and plane may be made. but it may be made so small 
as to be practically immeasurable and less than the 
air friction on the surface of such rolling bodies. 

(7968) G. W. R. asks : 1. Au armature 
coil as m SUl'PLElIENT. No. 641. but WIth only eight coils 
each havin;: 34 convolutions of No. 18 B. S. Eingle colton
covered magnet wire, about 15 feet of wire in each coil, 
would it work all right wonnd this way? A. There is no 
reason why the motOr shonld not work all right, but there 
is no reason also ,!,hy it sholJld not gIve you le�s power. 
Yon reduce the magnetic force by reducing' the number 
of turns on the armature. 2. Would it make any differ
ence if the coils are not exactly the same distance apart ? 
A. No great difference. 'fhey shonld however be 
equally llP,aced. 3. How much WIre must be wound on 
magnet core; the s�me as in SUPPLEMENT, No. 641. and 
what size wIre ? A. Wind as deSCrIbed in SUPPLEMENT. 
No. 641. You wonld better rewind your .. mature If you 
wanta motor llke the one described in SUPPLEMENT. 
We have to say a great many times, do not change the 
printed designs. It is not lIkely that the change will be 
an improvement. The designs were made by men�of ex
perience and skill, and are right as they are. Any change 
is likely to result in a renncnon of efficiency. 4. Is sin
gle cotton-covered wire the best for motor, or is the 
doable the best for motor ? A. Single covered wire is 
good enough for use in a motor to be rnn with 91ght cells 
of battery. 5. Is a commutator with eight segmental parts 
% inch diameter. % inch wide, largeenongh for the above 
motor ? A. A commutator with eight segmenta and 
eight coils of the same size as when twelve segments 
are used has only two-thirds as many turns as In the 
original design, and Iherefore only two-thirds as much 
power is produced at the armature. 6. What does this 
mean -30 ampere honrs on battery ? A. Thirty ampere 
hours means one ampere working thirty houre. or any 
number of amperes which the cnrrent has working long 
enough to give thirty when the amperes and the time are 
multlplIed together. 'rhe battery for this motor will 
give perhaps five amperes at best workiug strength. Five 
mul tiplied by six gives thirty. The battery will in such 
a case be exhausted in six hoUfs. 7. What horse power 
would this motor be ? The armature and magnet core 
are the same as in SUPPLEMENT, No. 641. A. The horse 
power is determined as follows : Eight cells of the bat
tery have about sixteen volts. If they are drawn upbn 
10 the rate of five amperes. the output is 16X5= -0 watts. 
Now 746 watts are one electrical horse power. The bat
tery will yield about one-tenth of a horse power for six 
hourE. 

(7969) W. E. H. asks : 1. How 
make a liquid air motor at a moderate cost ? 
not know, since no snch a thing has been 
market as a liqnid air motor at moderate cost. 
Will I find a description of the same ? A • .A:J)PJ;';tl�W 
Liquid Air Companies which advertise that 
sach a motor. 3. Where will I find a description oJ�w 
to make the apparatus With which to make. l� IlIr ? 
A. In Sloane's " Liquid Air," price $2.50 bymlr. 4. 
How many horse power would YOIl think it would "take 
to ron a sixteen foot row boat? A .  1� to 2 h"r\!6 power 
Is required for a 16-foot boat. 5. Where would I ;find a 
description for making one of that number libra£; power ? 
A. We know of no description of a IIqnld alf' motor. 
An illustrated description of how to build a 16 foot boat 
Is contained In SCIENTIFIC AMERlOAN SUl'PLElIENT, No. 
86. Ten cents. mailed. 6. Where could I get a screw 
propener ? A. Any maker or dealer In steam or naphtha 
Jannches can snpply you with one. 7. How large sh(\nli 
It be ?  A. Propeller should be 14 inches d,lameter. 

Air compressor and cooler. O. P. OsterRren . . . . . . . 658,322 Generator. See Gas generator. Steam genera-
Air for Indust.rial purposes. apparatus for reheat- G1a��:inachine for molding articles from molten, 
AnA�fo��ml;3

s
:��e�.�·0!cg�g:d · Bafeiy:· ·i: · w: 657,922 J. B. ��ondu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,173 

An:I�I�iii:I�·or iittiliii: G: ·A:Weiier · : : : : : : : : : : : : : : : �:� 8����ftl.p{0����:n.f. ¥t������a�:.�����:: : · : : : : : : : : : :  �:� 
Armature for multIpolar dynamos. J. J. Wood . . .  658.100 Gram drier and cleaner. C. H. Larsen . . . . . . . . . . . . . .  658.151 

�:�k ;e�:��ig�r�k��W�3'.y:l:royii: : : : :  : : : :  : : : : : : : : :  �;k� g�:�'l.��Ih�:!':,'"yltn:l.;:.
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i:;��r daily. L. H. Johnson. .  • .  658.266 8��:��g�:�· c�n:f���l:�����'A: Kramer: : : : : :  : : : : :  ggU8� 

Bale tie C E Mallett 658 090 Guns apparatus for supplying charges to heavy 
Baling press, "Watkin. &·prnii: : : : : . : : : : : : : : : : : : : : : :  658:30<1 turret or barbette. Dawson & Horne . . . . . . . . . . . 658.244 
Bath tub seat H L GrImm H 668 084 Guns, extractor for prImmg' cartridges In breech. 
Battery. See'Secondary b"�t.;ry:"""  . . . . . . . . . . . loadlnll. A. Sllfversparre. .. . . . . . . . . . . . . . . . . . . .  657.965 
Bed E E Mu 658 216 Handle. See Saw handle. 
Bed 'hftin'g devnfc
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. "'0.'21", Harrow attachment J D Whitten 658 306 

ro UolO Harvester. corn. J. E. Conway . . . .  H : : : : : : : : : : : : : : : :  658;140 
�:ft ����t��:r��sC�I;'��:���:: ·. ·. : : ·. : : : : : : : : : : : : : : . �:M'1 Hat finishing deVICe. E. GYl'aylor . . . . . . . . . . . . . . . . . .  658.296 
Bed tightener, graIn carrier. C. Colahan . . . . . . . . . .  658.081 ��:::
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BlowpIpe �' SpeIdel 658 291 Hog trap. H. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.128 
Boat. hand propelled: ii 'M: Pfiintz: : : : : : : : : : : : : : : :  658:043 �g:;'��n%:��':":;:�o�'k?k & Morris . . . . . . . . . . . . . . . . 658.330 
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' " 658,307 Hook and eye, C. Leib . • • • . • . . . . . . • . . . . . . . . . . . . . . • • . .  658,184 

BOO\ or shoe shock deadenIng deVICe, J. M. Car- �g�:: ���i����, 1I.V
��c�e�:.�� : : : · : : : : : : : : : : : · : : : : :  �JH 

Bot\I�� G"."W:Voii�iii: : : : : : : : . : : : : : : · : : : : : : : : : : : : : : : : �:� Hor.eshoe sharpenmg deVICe. J. D. Leclere . . . . . .  658 .152 
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Bot�;:I�on:;efil·lilbie: ·p: ·j: ·Ge;�aiii.: : · : : : : : : : : : : : : �:i�� �g���0::��st����I.nS';�6n�:.��t.���: : : : • . : . : : : :  �:}� 
Bottle. non-refillable. F. J. Gottheb . . . . . . . . . . . . . . .  658,107 House. See Greenhouse. 
Bottle. non·rellllable. W. A. & '1'. A. Hal!. . . . . . . . . .  658.213 Index, card. F. Macey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.153 
Botthng apparatus filhng head, E. E. Ji'ord, I��!�:�g�� t��!ei'le�t:fca�;��Tcaior: 

. .  
Tr·a;n· indi: 

658,163 

Box. See Miter box. Stuffing box. 
658.210. 658.211 cator. 

�
ox :rakmg machme. metal ed!,e. J. S. Stokes .. . .  658.029 }����r .rs"c�pi;.�g��';:ilato;. 'for' window ' sasiie.: 
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Briquets for testing purposes, machIne for mak- uuo ovo Insect 8creeu,·a.: Satiiei-: : : : : :  : : : :  : : : : : : : : . : : : '  : : : : : :  658'044 
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iesenweber . . . . . . . . . . . . . . . . .  658:074 
Buckle, I. W. Levi .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,185 JOlllt. See UnIversal jOint. 
Buckle and snap book, combined, W. W. Semple. 658.124 KnIt goods, remOVIng fiber from and :finishing, J. 
Buggy top foldmll deVICe, L. L. Short .. . . . . . . . . . . . .  658.10'2 Km��.rg "maciiine ·.top · motion',' circuiar:' 'w: 'j: 

658.320 
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Ladder extenSion: 'G": w·: Gardner.: : : : : : : : : : : : : : : : .  657'�2 A. DIetrIch .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.247 W .� 
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• Jr ... . . . . . . . . . . . . . . . . . . . .  658.261 Lamp. • A. B. Dalzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.171 
� Lamp. vapor. W. 1l. lrby . . . . . . . . . . . . . . . . . . . . . . . . . . .  657 936 

HushIng faucet '1' PenderJo1' t 658 070 Latch for SWingIng bins or compartments, C. A. 
• 

BuV"n. upbolstt,..;r's. J. A. ¥'oiiiig· : : : : . : : : : : : : : : :  658:000 Babb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.310 
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33161 Calendar, A. W. Steiger .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.0".18 . 

g:::;��:.r;.�i �����i:��:ju;.iiICk: : : : : : : : : : : : : : : : : : :  �:� tg���f.tW."Jb;u�����.�: : : : : : : : : . : : : : : : : : : : : : : : : : :  �:�l� 
Cane fl.ud tripod. combmed. W. H. MacGIlI . . . . . . . .  657.947 tgg:::' �il�g�Z�t':,':igiiig ' m'eciianlsiii: Ei: s: i:it'liiip: 

658.2
4
1 

g:�: �: �o��:.�·. ��.��·: : : : . : : : : : : : : : : : . : : : : · : : : : : : :  �:� son. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65S.324 
Car bolster Wilham son & Pries 658 227 Loom picker stop mechanIsm, D. Young . . . . . . . . . .  658,101 
Car brake, ·F. 'llheliengerdes . . . .  : : : : : : : : :  : : : : : : : : : : :  658:326 Looms, electncal warp stop motIOn fOf, Coldwell 
Car brake lever. W esterfield & Chmnock . . . . . . . . . .  658.226 Loo��¥g:�eavinii doiibie' plie ' fabric.: 'indlcae: 
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,
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Car 
o�.���.

s
.'. ������:.�� .���.a��������?: . �'. �����: 658,256 ing deVICe for, J. Corzllius . . . . . . . . . . . . . . . . . . . . . .  658,242 

Car coupling W F Richards 658 07" LubrICator, G. B. Essex . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.9'24 
Car false doo·r. G. i. Santa Cru . .  '·:.· .· .· .· .· .· .·.· .·.· .·.·.·.· .· .· .· .· .· "<0.'1<9" LubrIcator J Power 658 019 VoJO t} MSllnesiuni sulfate from ' briiie; obt�iiiiDg: ii: N: . 
g:�.j��r�!�?W.k.f.yv�ai5�r�.���I:: : : : : : : : : : : : : : : : :  �:5M Vis 658 327 
Cars. dashboard sIgn fol' street raIlway. T. MIl. Mall baii ii.itciie;.: ·raii",ay:TKai.er: : : : : : : : : : : : : : : :  658;066 

len 658 158 Mall matter markIng machUIe, F. G. Jahn . • • . . . . .  657,939 
Carbur<it·e,:: C:W. Atkinson:. : : : : : : : : : : : : : : : : : : : : : : : 658:056 Measure. tailor·s. G. �·rega . . . . . . . . . . . . . . . . . . . . . . . . .  658.033 
Carbureter H Rey 658,020 Measurmg Instrument. electrIC. J. HarrIs . . . . . . . . .  657 984 
Cardmg machine stOp' moiioii,' Brs<:ii ' &' 'ciioiii'ri� Meat powder, makinll. H. J. Dunn.. . . . . .  . . . . . .  . . .  658:248 

ard.. . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.137 ::f:ltft,I��\3a�:��r�h�g.Td�I-�tersen.:: : : : : : :  . : :  �'§� 
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l
n.I;.�:�::'�:''if.'Xf���e:: t1f::1f1 Metals. from ores by electricty. apparatus for • 

g:�A�'ir::�
a
:a�!' f�r �::�:g:I�� or' supporting: G: 658,062 Me:e

et.ar��njle�irPc- !�i!�.n
 . . . . . . . . . . • . . . • . . . . . . . . .  657,911 

E Escher 657 923 Milk. automatic apparatus for weighing and de· 
Cement pIpe m·akliig·a · r; .. �atns: ·(Cj: ·I{"I';U;e�g.: : :  658:067 livermg, A B Wright 658 053 
Centrifugal machme. W. H. Cook . . . . . . . . . . . . . . . . .  658.240 Mill. See Saw·mlh. wmd'mili: " . . . . . . . . . . . . . . . . . .  • 

Cham. C. W. Levalley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6i>7.94b ::�l'n��a����·/H�.r.rif:l�iy:: : : : ; : : : : : · : : : : : : : : · : :  �.� gg:;�:1.rM�G�r:an��ri�I.1��. : : : : : : . : : : : : : : : : : : : : : : :  �:gU Murors, absorbing the surplus mercury in the • 

Cbeck hook. H. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 658. 138 . manufacture of mercury. D. J. Murnane . . . . . .  658.321 

g�:�I�'i:ra����';.�"u��y��e:.����f�8.iin: : : : : : : : : : : :  �:�� ��\�� ��1'�GX���·: : : : : : : : : : : : : : : : : : : : : : : : · : : : : : · : : : :  �·W 
CirCUIt controller C C Web t 658 22' Motor. See Mechamcal motor. Steam motor. • 

Cistern cleaner, J: T. lhndm�:.�: : : · : : : : : : : : : : : : : : :  658:175 Tide mot.or. 
Cleaner. See Cll�tern cleaner. Mower, J.  F. WeHs . . . . . . . • . . • . . • • • . . • • . • . • • . . . . • . . . . .  658.305 

8gf:'c�.'i�r�n�� ::;�c�:��in': R�j,�'��ckes: : : : : : : :  �:�fJ :��i�y::ttu�n�j.��
r
�: Eaton: : : : : : : : : : : : : :  : : : : : : : �.� 

Collar blank foldmg mechanism. G. Reece. . . . . . .  658.323 Music leaf turner. F. Schall"ter . . . . . . . . . . . . . . . . . . . . . .  6i>8'283 
Compasses and cahpers, combIned, J. H. Hop- Musical instrument, self plaYing, J. W. Whit- ' 

Cor!'c�'niraior: i: W. Plii'l.;r:.: : : · : : : : : : : : : : : : : · : : : : : :  �:�M Nail
o
;.!'i"acii iieading apparatu.;"A." Ii: 'Brigham : : �.�� 

ConfectIonery sugar coatIll� apparatus, W. L. �:���:::�:t��e�: �.LJ�:k�ril ·::::::::: : ·:::::::: �'1
2

7
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7 WhIte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.168 N h ' h • 
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G: w: ·!i'o.ted;': : : : : :  �:� N�:r�ge� ·ct;U�o�n"J'.� e:;;;.nuraCiu·rliig:" C." '8: 658.112 

Cotton pre.s. M. Swenson . . . . . . . . . . . . . . . . . . . . . . . . . .  658.050 Nut�c��sR:Laiiri.;: : : : : : :  
. .  
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H
C:"LlI���piing:" 'Hose ' cOupiing: 658

.164 Omon pu1l1ll1l machine. R. H. SmIth . . . . . . . . . . . . . . .  658:048 
"Screw couplin". Optometer. A. J. Cro.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.919 

Crusher and pulverIZer. Shaw & Lee . . . . . . . . . . . . . . .  658.288 Ordnance 8lght. L. K. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  658.287 
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Cultlvatmg fruIts or vegetables. S. H. G. Stew. Pad. See Inkmg pad. 
art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.966 �::l.
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av;.�rA�"l': t.;:.·. ��,';: : : : : : : : : : : : : : : : : : : : : : : : : : :  �.� 8����h h:iihte· �r���t:

e
adjuBtabie: ·i.· A: Moor'a: �:i�� Paper board corrugatIng and creaSIng device, H. • 

Curtain pole bracket. C. E. �·ullerton . . . . . . . . . . . . . .  658.006 B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658.024 
Cutter. See 'l1hread cutter. 'rube cutter. Paper board cuttIng and sCOrIng machllle, H. B. 
Dl.play rack. rnll. D. C. Malll.. . . . .  . . . . . . . . . . . . . . . .  658.0H SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.025 
Ditching machine. G. Y. McMurry . . . • • . . . • . . . . . . . .  657.954: Paper making machInes. apparatus for cleanIng 
Door fan attachment, R. Peet . . . . . . . . . . . • . . . • . . . . . . 658.278 pap

t:r
e :��Tn';

e!���i�e�w��:�lleh�ui(ie 
. for, T.' f)58.2S9 

�gg�.�
to

lh·o�s\�� It���r\ianiie;. . . for . .  8iidinii, . .  L: 658.122 Harvey. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.260 
Radke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.991 Parquetry. C. E. RIder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.960 

Doors, housing and hanger track for slidIng, J. Peat. machine for treating. A. Rom .. . . . . . . . . . . . . . .  658.281 
H. Phe]ps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.990 Peat to be used as fuel, machIne for treatIng, J. 

Draugbt nggmg. P. Souther . . . . . . . . . . . . . . . . . . . . . . .  657.993 Ahrens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6§7.907 
Draw pre ••• H. & O. Mohr . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.187 Pen. fountam. J. A. Perry . . . . . . . . . . . . . . . . . . . . . . . . .  658.279 
Drawmg board. G. K. Rich . . . . . . . . . . . . . . . . . . . . . . . . . .  658.072 Photoj(rapher's eXl?o.ure scale. �. J .  Hagey . . . . . . 658.258 
DrLer. See Grain drIer. " 

I 
Photographs, coloring, P. M. C. Grenier-VIllerd .. 658,257 

DrYIng room, F. E.IFrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,061 Pictures, apparatus for dIsplaYIng hvmg, R. Ji'u1-
Duplicatinl'( apparatus. A. B. Dick .. . . . . . . . . . . . . . . . .  658.037 gora . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.255 
Dust I'(uard. S. A. Crone. . . . . . . . .  . . . . . . . . . . . . . . . . . .  657.979 Pile driving macbme pIle holder. J. G. Falcon . . . .  6i>7.98U 
Dye and makiug .ame. brown cotton, Abel & I PIpe. See Blowpipe. . . 

Kalkow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (658,055 PIpe cap and plug. combmed. J. A. Bernardl . . . . .  658.313 

DY����l�.����.� .����.'.��.��� ��l
.
fur. �chwan & 

658 286 
PIP

��·r�.������ .������.
l
�.� .v:.����: .I.�?I���.�. ���� 658,013 

Dynamo speed regulator, P. W. Ale"xander: : : : . : 657:908 Pistol, magaZIne. O. A. Hoffmann . . . . . . . . . . . . . . . . . 658,010 
Easel or other artICle of furnIture intercon- Plane. mIter. C. B. McCallum . . . . . . . . . . . . . . . . . . . . . . . 658,092 

vertible. J. H. Milliken . . . . . . . . . .. . .  : . . . . . . . . . . . .  658.272 Planmg machme. radIal •. Newton & Hannnm . . . . 658.277 
Electric conductor. F. C. Sutter . . . . . . . . . . . . . . . . . .  658.192 Plow, doubJe shovel CUltIvator. J. W. GoodIng . . .  66M.146 
ElectrIC conductor joints, metallic cement for Plow, wheel, D. A. Houser . . . . . . . . .  ' "  . . . . . . . . . . . .  658.263 

W. F. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '. 657.910 PneumatIC de.patch system. Bavier & HaWkes 

EI
e
����. �.����.��. �.�.

i
���

, �I.
t�����i.��:. �'. ����I�: 658.064 Post. See Fence post. 

658.102. 658.103 

Electric furnace. A. H. Cowles.. . .  . . . . . . . . . . . . . . . .  658.315 1 Post or. pole base. C. I, Barrett . . . . . . . . . . . . . . . . . . . . .  658.312 
ElectriC machine. y;namo. M. H. Hurrell . . . . . . . . .  658.012 Press. See Baling press. Cotton press. Draw 

�t:�����ir����e�i In�;��ior·and· re'corde; " maiI� 
657,003 Pre����� transmitter, L. L. Prescott • . . . . . . . • • . . . . .  658.220 

mum. E. C. Rlmmgton . . . . . . . . . . . . . . . . . . : . . . . . . . .  658.02'.J PrintIng machine, J. L. Firm . . . . . . . . . . . . . . . . . . . . . .  658.2OU 
Embroiderml'( machme. E. J. Klingenberg . . . . . . . .  657.944 Prmting machmes. sheet feeding attachment for 
EngIne. See Gas enl.nne. Gas or gasolene en. stencil, A. B. DICk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.920 

glne. Rotary emnne. Steam engIne. Propelling and steermR device for ships, pneu-
En�nne fuel oil feeder, gasolene, '1'. C. Kennedy . 658.26'7 m.atIC. Co Janczarskl . . :  . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,265 
EngIne lubrICator attachment, steam. W. F. PrunIng implement. C. TIffany . . . . . . . • • . . . . . • • . . . . • •  658,194 
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ng· ;n,;chanism:' G: W: ·A'uiiersoii: . �i'llM ��:g: �O�bl':����:���:;ke,; &, Smitli.:: : : : : : : : : : : :  �:�� 

Extension table, 1f. P. Musser . . . . . . • . • • • • • . . • . . . . • .  658:275 Puzzle, F. Fav0l!r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668.08.1 
Ji'abrIc. See Woven fabric. Puzzle, C. A. SmIth . • . . . . . • • • • • . • • • • • • • • • • • . . • . • • . . . .  658,097 
FabrIC renovator. steam. Allen & Hall . . . . . .. .. . .  658.328 Rack. See Display rack. 
Farm gate. G. W. Thompson . . . . . . . . . . . . . . . . . . . . . . . .  657.967 Ralls. manufacture of. J. S. Seaman .. . . . . . . . . . . . . . .  657.964 
Feed water heater. L. M. G. DeJaunay-Belle. Railway crossing gate. C. R. Woodward . . . . . . . . . . .  658.036 

vIlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.245 Railway "wltcb . A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . .  658.294 
Feed water rel'(u lator, automatic. C. J. Coleman .. 658 239 Railway system. electric. W. RobInson • . • . . . . . . . . .  658.075 
Fence. E. E. Bateman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658:001 Railway tle. metallic. S. F. Swanson.. . . . . . . . . . . . . . 658.131 
Fence POSI. N. A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658,298 Reaping machme stalk raising device. E. Ull. 
�'ender. See Corn and cotton fender. mann . . . . . . . . . . . . . . . . . • • . . • • • • • • • • • • • • . . • . • . . . . . . .  658,133 
Fertilizer and makmg same. E. RIchter .. . . . . . . . . . .  658.021 Ree�. uDlver.al warpinl!. H. C. Dreyer . . . . . . . . . . .  658.104 
FHe ca.e and Index. combined. 1. L. Unter- Refngerator. L. J. Feldklrcher . . . . . . . . . . . . . . 6i>7.929. 657.930 

brink. . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  " ' . . . . . . . . . . .  658.030 Rellister. See Hot air register. Vote register. 
Firearm. m8.llazme. Copping & Treece . . . . . . . . . . . . .  657,918 Rein holder, Tolhver & Stingel . . . . . . . . . . . . . . . . . . . . . 657.969 
Firearm safety mechanism. double action M. RIbbon holaer. Taylor & Good . . . . . . . . . . . . . . . . . . . . . .  658.061 

Bye . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . : . . . . .  658.314 Rock drill head. W. A. Dudley . . . . . . . . . . . . . . . . . . . . . .  fl58.060 
�-Ire extm!,uisbIDg compound. J. Tombeur . . . . . . . .  657 970 Rod jaCK. J . S. McCarlston . . . . . . . . . . . . . . . . . . . . . . . . .  658.276 
Fireproof wmdow. Voilltmann & Pomeroy . . . . . . . .  657:996 Roller. Se� Sbade roller. 
]I'looring, sheet metal, F. VOigtmann .• , . • • . • . . . . . •  657,995 Rotary englne. Moss &. Imboden •• • • • • • • • • • • • • • • • • • 658. 190 
Fluid under pressure, apparatus for actuating. I Rubber dam clarno, J. W. Ivory . . . . . . . ... . . . . . . . . . . .  658,179 
....."R. Conrader . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.917 Sample bag, J. S. iIerrIott . . . . . . . . . . . . . . . . . . . . . . . . . . . 658.147 

205 

Saw frame. A. Demers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.172 

�::,g:!o�V��
o
:.
s
S�h�G��it��ii : : : : : : : : : : : : : : : : : : : : : :  �:�� Saw handle. detacbable. G. R. L. Stimers ... . . . . . . . 658.130 

�::�il
l
·c���i�g:· :1is��o::�iianiBiii.·L.· 'j:' iiiUi; 658.100 

hart. . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.108 
���:��. �e�i:���tscreen: " " " " ' •

• •  ' • •  " " " " " 651,974 

Screw couplmg. C. A. Higbee . . . . . . . . . . . . .  658.085 to 658.087 
Screw on stopper, drinkIng fiask. J. W. DIXon . . . .  657.921 
Seat. See Bath tub seat. 
Secondary battery. Cheval & Lindeman .. . . . . . . . . . .  658.235 
Separator. See Grain separator. Separator, M. F. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  657,998 S"Wlllg' machine clamp mechanIsm. button. F. T. LellIch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . .  '" . , . . . .  658,Olfj SeWIng machIne. overseamIng. H. H. Fefel . . . . . . .  657,Y26 S
Sh
hade tlxture, window, J. W. Forbes . . . . . . . . . . . . . . 658,:il� ade roller for WIndows. porches, etc., E. F. Meagher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658.091 

Shaft couplIng dIsconnecting gear. C. Van Gyn . .  658.302 
Shearing machIne. animal, C. M. Palmer . . . . . . . . . .  UbS,094: Sheet metal, apparatus for perforating deSigns 
Sh��t :er.:Ilj;����iig· machine: 'k: 'Tho'was: : : : : : : :  �.� Shell. H. BIckel. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  65&.281 ��irt. apparel. S. A. Israel . . . . . . . . . . . . . . . . . . . . . . . .  658.214 oulder brace. L. S. Long . . . . . . . . . . . . . . . . . . . . . . . . . .  658.111 Sh,utter �rotector. M. E. Woodwortb . . . . . .  , . . . . . . .  657.999 
�
!fter as • E. Kluge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657.986 

slfa�:�·�: Nu��lll'.�·: : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : =:m Slats to. canvases, deVICe for attaching, J. Mac-
slip����et: ·ii: R: iiar'deni,nrg: : : : : : : : : : : : : : : : : : : : : : �:iltl! Snow compressor. W. Westlake . . . . . . . . . . . . . . . . . . . .  658,167 
�g�d�r��:t�ac�i;�����: ·Ei·p:iioiden : : : : : : : : : : : : :  �:l� 
����n�

r
��a

c
::ts����·f�a!e:s:�.w��oii: : : : : : : : : : : 

�g���:���1u!iibl������jig: 8: ·i.· Hes·ier: : : : : : : : : . · Stac�er, straw, P. Boger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
��:�d�r

,
sS;!a;;;o�i !��sd: · · · · · · · · · · · · · · · ·  

• • • • • • • • • . .  658, 

Starch treatmg apparatus, C. B. Duryea. . . . . . . . . .  658,105 

���:::: �g:t��: ii. �S��scin·:::::::::::::.:·:::.�:·.�I:: ggm� Steam boiler. 1. SedgwICk.. . . . . . .  . . . . . . . . .  . . . . . . . . .  658.096 Steam bOIler. Thompson & Muhrmg . . . . . . . . . . . . . .  658.300 Steam cyhnders, expallSIOn compensatIng deVIce 
Ste!;;:-'e�g���if:' ii: &: ·F. '0: . Baii.: : . : : :  :'. ·.ii58:ili9"to �:!lM 
��::: �:�:�:���: ����lI��.s & 

�.1
0
"��.:::::::::.:

.
:. �',� Steam generator separator. J. 1. Thornycroft . . . . .  657.968 Steam motor, M. Jonsson. . . . . . . . . .  . . . . .  . . . . . . .  . . . .  658,014 StocklDg or hose supporter. L. A. Crockett . . . . . . . .  658.170 Stopper. See Screw on stopper. 

StovepIpe. C. A. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.992 Stflppmg machine ';'ttachment. W. F. McAllister 658.218 Stuffing box. C. C. Conroy . . . . . . .  . . . . . . . . . .  . . .  658.207 Switch. See Electflc current switch. Railway 
SWItch. 

Table. See Extension table. 
'l.lables. rotatable center for dining. G. H. 

Schroeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.968 
�:��a���I\v:t��lr:n;. W. SWIft, Jr . . . . • • . . • . . . . .  658,07tJ 
Tanning and dyeIng process, combined, F. W. 
Tea�i�t;d��i�:�;;;usic: ' L:�icLareii:: : : : . : : : : : : : :  ��:3f.� 
��I:la����I�

e
J��·I!:f: ��rg��r.:: : : : : : : : : : : : : : : : �:� 

��read cutter. O. H. Boltz . . .  .M .. . . . . . . . . . . . . . . . . . .  658.232 rottle. H . Scbutze . . . . . . . . . .  \: . . . . . . . . . . . . . . . . . . . .  658.100 

���� '��°B'afe �e.K��r:ay "tie·: · · · · · · · · · · , · · · · · · · ·  
657,943 

��ri' �:��n�i�g�E�rc:,' gOI:t��
h
��dy;ce' for ·"j: ·F. 658,230 Fawcett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .. .  657.925 Tobacco curmg process. C. F. SmIth . . . . . . . . . . .  . . 658.047 Tobacco cuttIng- machnle, N. Du Brul. . . . . . • • . . . .  658,059 

Tobacco pipes. smoke cooler and nicohn extrac-tor for. Hu!,bes & Rae . . . . .  . . . . . . . . .  . . . . . . . . . . . .  658.178 Tooth. arUllcml. C. S. Talbert . . . . . . . . . . . . . . . . . . . . . . .  658. 193 Toy. S. W. Kaplan. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658.182 
�Oy. mobile. M. J. Stell"en . . . . . . . . . . . . . . . . . . . . ... . . .  658.026 oy plano. A. Schoenhut . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.284 
�race �arfler. P. A. Prudbomme . . . . . . . . . . . . . . . . . .  658.121 
T�:i�s

I
.
n
g�����

r
fo�

l
�r�fe�

l
ling· <ieraiiing of," 'i.:' A: 658,200 

Tra�.
rI
'§�� 1I��'�ap:" " ' ' ' ' ' ' ' '  . . . . . . . . . . . . . . . . . . . .  658.174 

���!
e
lut\';,r.

A
H�l'�fl��eiiei.:: : : : : : : : : : : : : . : : : : : : : : : :  �:� Tubular casllIgs. machIne for filling, C. Imboden. 657 935 'l'une sheet feeder. J. Wellner . . . . . . . . . . . . . . . . . . . . . . .  658:0.14 Tune sheet holder. J. Wellner . . . . . . . . . . . . . . . . . . . . . 658.035 Tu�lling reg:ular forms. tool for. E. A. Havens .• . .  658.{X)Q TYllllI machllle. parcel. J. C. Collins . . . . . . . . . . . . . . .  658.206 Typewr!tmg macbme. N. E. Barney . . . . . . . . . . . . . . . .  657.978 'J.1ypewnttng machIne. J. Ifelbel . . . . . . . • • • . . .  657,927. 657.928 Typewrotllll'" mach me. H. W. Merritt . . . . . .  658.158. 658 7 Umbrella stick and bllhard cne lrl"iP. H. Mendel . .  

. 

E�i�:�::} J�t��: J: J�·tPe��?r.������ : : : :  : : : : : : : : : 
.
: : : : Valve, gas en�nne, A. A. Lazier . . . . . . . . . . . . . . . . . . .  . Valve gear sprIng tenSiOll deVIce, L. G. Wulbern. 658.054 

�:�:�l:.
f
�o�r.15. ���oieniaii: : : : : : : : : : : : :  : : : : : : : : : �:� 

���:��:: :::g�g�: �·.f.· t�::��: : : : : : : : : : : : : : : : : : : . : : : :J:� Vebicle runnmg gear. G. M. Wood . . . . . . . . . . . . . . . . 626.308 Vehicle. spring. A. Schubert . . . . . . . . . . . . . . . . . . . . . . .  658.285 

� :gf�::s����b'm��}grm�x�m!::i:�eed ' gOVe;{lO; 
658.249 

fo� electrically propelled. H. P. Parsball . 658.117 VeloClped� wheel rIm and attachment, E. \V. 
ve::��s�

s
��n�faCturing 'articies' i'roiD: 

. c: w iit� 658
,
(1.1:1 

ve:t�i:.���: · 
. See 'windo'",' ven·tiiat·o;.: · 

. . . . . . . . . . . . .  657.975 
Ventilator. T. C. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.16.Q Vessel for carrying passengers, A. W. Bibby . . . . . .  658,202 Vote re!'l.ter and recorder. H. A. Chllord . . . . . . . . .  658.2."6 Votmg machine. C. Christensen . . . . • • • . . . • • • • . . • . • .  658,204 

;::g� �:�c
�a¥��'J.PM�d�p.:���:: : : : : : : : : : : : : : : : :  ggi'� Wagon unloader. W. Barclay . . . . . . . . . . . . . . . . . .. . . . 658:311 Wasbing machme journal box. D. K. Tullis . . . . . . .  658 062 Water closet. P. J. Madden . . . . . . . . .  _ . . . . . . . . . . .. . .  657:009 � ater closet bowl. C. ScbIlHin . . . . . . . . . . . . . . . . . . . . .  658.222 ater tank. M. Sbapiro . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.161 Water tu be bOIler. Ca.ey & Hedges . . . . . . . . . . . . . . .  65R.OO3 

;:�:�e';.h:t�c�::-s�Wig�ie:: : : :  : : : : : : : : : : : : : : : : : : :  �:� Well boring apparatus. A. & A. Fauck. Jr . . . . . . . . .  658.144 
Wells. etc .• treatml'( deep, W. Mooney .. . . . . . . . . . . .  657.951 
Wbeel. See Vehicle wheel. Water wheel. Wheel. P. C. Campbell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.23.� Wheel. B. J . Dlp:ock . . . . . . . . . . .  . . . .  . . . . .  . . . . .  . . . . . .  658.004 Wmdml'( cops. S. W. Wardwell. Jr. (rei •• ue) . . . . .  11.856 Wmdlng- cops or balls. apparatus for, S. W. Wardwell. Jr. (rel •• ue) . . . . . . . . . . . . . . . . . . . . . . . . .  lW!55 Wmdmlll. J. H. Rickman .. . . . . . . . . . . . . . . . . . . . . . . . . . .  6tr.95\l W!ndmil l .  E. �teude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OOB.129 Wmdmlli. O. :t. ZIegler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flA'.!177 Window ventilator. C. O. Meurk. . . . . . . . .  . .  . . . . . . . .  657.949 W!re ca�le. manufactul'e of fiat. E. I. Parson . . . . .  658,l1M W!re spliCing '"llRQhlne, H. Jacobs . . . . . . . . . . . . . . . . .  658,150 
;��: :}�:��g:�: �: �'���:oii: 'i;': : : : : : : : : : : : : : : : : : : :  �.}: Wood Illling compound. E. A. Meyer . . . . . . . . . . . . . . .  658' 271 Woodworkmg machine brush attachment. H. 

• 

MarIe... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.270 W
W

OOI drYlllg apparatus. T. Ender et al. . . . . . . .. . . .  658 106 ork support, Robinson & Graves . . . . . . . . . . . . . . . . .  658:19l Woven fabfl.c. R. Johnston . . . .. . . . . . . . . . . . . .  657.940. 658.181 Woven fabrIC, W. M. Stevenson. .  . . .  . . . . .658.292, 658 293 X·ray apparatns. coin controlled. F. Neugebauer. 658:018 Yoke. neck. J. H. Youngen . . . . . . . . . . . . . . . . . . . . . . . . .  658.079 

DESIGNS. 
Anllie couplmg. H. G. Thompson . . . . . . . . . . . . . . . . . . . .  33 221  
)}!.'�;;��

t
�[oi{e�·J.��

o
�eiii';;'ke: : . : : : : . : : : : : : : : : : : :  t.1:�� 

�:�':'t:�a�d��.I.I.�::
.
: : : :  : : : : : : : :  : : : : : : : : . : : : : : : :  : : : : :  ��.�� Belt body. J. Hilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33:2( 9 

��II�a":J'�::'e
e
��a�?t��e� ·&

H
�\���rt.: : : : : : : : : : : : : : : : :  t�:�W 

��!�:G�St�g:�����.�·: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  illl'� Canopy cover frame. W. Duguid . . . . . . . . . . . . . . . . . . . .  3.3:2.% Ca
B
' baby's. R. Hmckley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.� 211 Co lar. horse, H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33'228 Electric cel l b�dy. Yo.t & Smith . . . . . . . . . . . . .  38.230. 33:2.31 

8ame board. E. I. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 204 as bUrner tiP. C. W. Nokes . . . . . . . . . . . . . . . . . . .  33,220. 33:221 
��ater sectlOn. vertICal, G. E. Downe . . . • . . . . . . • • • .  3.<.J.233 
H

mge member. J. N. Spencer . . . . . . . . . . . . . . . . . . . . . . . .  33 222 oe. garden. W .  H. McDonald . . . . . . . . . . . . . . . . . . . . . .  33::129 
�an, compartment, S. L. Dixon . . . . . . . . . .. . . . . . . . . . .  83 218 
P 

at�rn, garment. F. Santomene . . . . . . . . . . . . . . . . . . . .  33'213 
p
�d CliPj partJ

o� a. Lapaul'(h & Leill' . . . . . . . . . . . . .. .3.3:226 
S 
Ipe conp mI<. . . Thompson... . . . . . . . . . . . . .  . . . . .  3.3 2"..5 ewmg machine feed bar shoe. J. S. Gorton_ . . .  � . .  3:J:219 Stove. camp, F. fl. Buzzacott . • . . • . • . . • • . • . . . . • • . • • . •  33,232 Stove. heating. H. P. Cope. . . . . . . . . . .  33 23i Sy"'nge bag, fountain, G. S. Van Pelt : : : : : : : : : · : : : : :  33."216 

(ConUnued on page 206) 
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WOOD or METAL 
Workers 

The Fraction of a Hai r's Breadth 
implies t h e  most minl1te aecu. 
racy awl it applie� parti culal'ly i�il�� t o  tllat wondt:rfully preci�� tool 

. shown in tmt-tht-' Ei!;rht-illch --= Precision IJI"uhc. Bed, �H 
incIJes iong, of tine grade cast 
iron, milled and Sl'rape fllli�h. 
Fl-inch swin).!, 22 inch betwet'll 

�
e

�;�:
. 
pe�l·�

i
r�n��

r
�\�� �li� t��� .les

�:vOe\�·�e�a�t�;ii�� 't� 
last and guaranteed. .llanufact ul'ed b y  
FAN E U I L  WATCH T O O L  C O . ,  Brighto n ,  Bost o n ,  Mass. 

STEEL BOLLS 

\Vag-on reach wearing plate. E. Quirk . . . . . . . . . • . . . . .  33.227 
\Va.Lcr.baJ!'. G. S. Vall Pelt . • •  � . . . . . . . • • • . • • • • . • . . • • • .  33.215 
\Vooden dish M. Chevrier • • . . • • • • • . . . • . • • . • . . . . . . • • .  3:-{.lli 

T R A D E  MA RKS. 

(\ 1 I111111nit ioll. Nobles f<:xpl"f<.ives Cumpany . . . . . . . . . 35,036 
:\ PPUI'c! .  certain flalllmi arlide� of. Hutchens. 

I Lowe &. \V i l h ill:ltoll . . . .  " . . . . . . . . . . . . . . . . . . . . . .  35.05:{ 
Apparel. cert aill Ilamed weari1lg. A. P . .'-leG-raw . . .  35.054 
:\ I I pal'cJ. certa�1l !larnerl WPfll'lIl,!! . .\1. D. :\lirsky &, 

COlllpany .. . . . . . . . . . . . . . " . . . . . . . . . 35.()5.� 
:\ ITOWI'Uut. \V. '1' . •  J a nIC:-:. . . . 35.111 
Bakery prud lIC! s anf\ ('I Hl fpc'l iUllcry, cel'l ain 

llalllBfl. .\ia! jOllal lii�wllit Com pan y . . . . . . . . . 35,108 
Ball  1IIHI �{)(:keL JH�Leller�. ( 'ollsullnafed F'a�leller 

l "Otllp<llly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . • • • •  3[).12l l 
Beer. bottled. C. L. Centlivl'(' Brewill/l CUllll.lallY . . 35.025 

U����'r�:�:�� '(:�:I��)I� II�� I 11;1��_��,
i
(�

I
� i�' ;\� 111:t}gll�:l�l���!�n;�;;� 35,0ti7 

t ribut i l lg COllI pall), . .  . . . . .  . . . . . . .  . . . . . . . . . . . . .  35.0GG 
HOOK:" a l lft p:Jmph tet�. A . �. Pa{,ll'r�oll . . . . . . . . . . . . . . 35,000 
Buot.s IIlId S h l IOS . . 1 1 1 I'clal i .  �Iarsh &. COI l J pa l ly . . . . . . .  3;'),O'JI 
Boots. allrt shoes. cerlain named. Hartull Brothers ;)5,058 
Boots a n d  si l op:", ( ' Ia: - t it .!.mrillg fOl", ( � Il'n(]alo I�las. 

lie Faiwics COlllpan y . . . . . . .  . . . . . . . . . . . . . . . . . .  :';;'U14;� 
Buuts. s l lues ;\lIel  S i l P Pl'r:-:. �harl ) o H I  &. Crooks . . . . . . ;-{:j.t)4� 
Breal h wasil .  .1 . J ,. Dc Zeabault . . . . . . . , . . . . . . . . . . . . . .  ;-{5.UI:H 

B i l l i eI'. Ullil ect lJanish Butter Preservil1g Com. 
paIlY· · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�).10u 

( ':llllled gUlIds. cerlaill named. Pacific Coast Cun. 
t lellsed :\lilk Cullipally . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  35.0';;! 

Cards. playing. Ncw .... ork COllsoliclated Ca.rd Com· 
PllII Y · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,04li 

Cemellt.. Purt lanct. Virginia. Port land Ccment 
Comp,llly, . . . . . . . . . . , . . . .  . . . . . . . .  :15.117 

Chocolate. Bare-lay & Fry . . . . . .  " . , . . . . . . . . .  Xil . l lU 
Cll!ars. J. I I . Lucke & CompallY. .  " ;-:;).O:!t"i 
( ·igars. �'irtll uf i':. Sprullgli .  . . . . . .  . .  . . . .  35.002. :)5.0ij;{ 
Cotl'ee. ::-;'ndlh I}rot llel's COlllpallY . . . . .  ;)5,OIi$ 
Cnll1 presse:". \\' .  De Puy . . . . . . . . . , . . . . . . . . .  i);)'(J;)�1 
Confef:lioll. \V. F, �tr\lckel'. . . ;):'l.lQ-; 
Disi 1\ fef·tallts. V. Cel'veJlo..  . . . .  . . . . . . . . . . . .  . . . . .  :-)5.U8J 
DnlJ!�, cel'lail l  named. U K ll t lwtiel' & Co 11 i]Ja1l Y . :{l.U:W 

r.::�� ::: w\!,'t���;\t ,K el�\\ll����\'\. \\�I/t�I�J��� ;:I� . . L'�I� ;tl'l: �'t 'i i I :hl, I }:-> 
COlli """)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.074 

I,'oods fell' �heep. ilUr:-:c:-:. :!1 lei puu l t ry.  Bovine, 
Limit crl . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . .  :{5.075 

I'ood�. l J l'cpared, . Ju�epll  { 'alll pbeli Preserve COlli· 

BLAKE & J O H N S O N ,  l ; r""�';"'.',�;lio·lles, 'i': .\iyei·s: . . .  . . . . .  : : : :  �:�� 1 ( ; 0 1 1 1  • . - ilewing . . 1. I l i l i .  . J r , . . . . . . . . . . . . . . .  .:{r),IH;O, ;{5.0/il 

for flattfming wire for all purposes 
� Send. /0)' c11·C1.Lla·rs. 

_P_._0_._B_o_x_7_,_W_A_T_E_R_B_U_R_y_,_C_0_N_N_. ________ � ;I�::�a�(Ilt�
I
"�·HI

I�:I�.1 P.I
I; ;� 7:;,1��� .(��.1�·1.1��1.1 �� : : . : . :  . . . . . . . . . �t�:M� 

, I [cliee� or eoil:-: fur elecnif'al p\lI'P()�Cs. Varley 

N E W B I N OC U L A R .  
(The Trieder.) 

Small ns an opem glass. �lol'e 
powerful than t h e  largest tlelrl 
glass. Se?uL /or Oin:ulfl l's. 

Q U E E N  & C O .  

Opt'waL a.nd. Scie·ntUic lnstru
'ment IFol'ks. 

1 0 1 0  Chest nut Street. 
NEW \:' OHK : 59 .l<'ittIJ Ave. P H I L A D ELPHIA. PA. 

T H E  E U R EKA C L I P  

Dllplex .\l;q.!Ilct, Compally . . . . . . . . . . . . . . .  , . . . .  35.120 
.J e w e l  stolle. ,J uer�I'IiS Hrot hel'�.. . . . . . . . . . . .  . . . .  35,035 
Lalllps ;wd lallterll�.  <'ertain nallled, Dressel Hail-

way J..Iamp \V ( lrk� . . . . . . , . , . . .  . . .  , . . . . . . .  35,123 
Laundry IIl)wcler, l. W. Bi).!gar . . . . . . . . . . . . . . . . . " . . .  35,034 
Leather, bUHkbl l lflel's' II J l t l  plIekct buok, Otto H .  

Oppenheimer COlllpany. . . . . . . . . . . . . . . . . . . . .  . , :{5.04:? 
I.eather. certaill I lalllert. A. 'J'ru:-:tel &. �Oll.;:' . . " . . . . .  3."1.041 
Liq llors. ce�'I : lili  wllll�fl a . 1 � ·u t J ( ) lie. ,1 . H. HegalJ . . . . .  35,02( ),lqI10I'S. �plnUIV\ls. \ oCIJlIII Bl'uth cr:-> . . . . . . . . . . . . . . 35,1U5 
."\l a e t J i ncry, electric:. appanu u� . al ld slwplv parts 

t herefor. certalll 11amed. ( ; clleral �;lectI'ic 

Jl ec�����II��'�1);'i)0'uilcis: 'cci:t;lin 'll;lI 1 J'e�I: ' \\< j: 'Gal:d: 35,OS!) 
lIel'. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  35,O!m 

�ledicl.LI compuunds for treat IIiPlll .  1 ' 1' toothache L. :-;cheer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : :-�;).028 
Medicated gU lli ,  St. el'lill.l! i{eilledy COlllpally . . . . . . . . :i:'J,()2: 
Med!caterl sOap. K ..\1. Ban h e 1 .  . . . . . . . . . . . . . . . . . .  , . .  , 35,m2 
MeolclIllil pl'cpal'atinns. certHin Hal1Jed, Nutshell '!'h e  most useful article ever invented 

tor the purpose. Indispensable to Lan--
yel's. Editors, Student.s, Bankers. In SUI'· 
ance Companies and business men gen
erally. Hook marker and paper clip. 
Does not mutilate tile paper. Cilll be 
useLl repeatedly. In boxes (If 100 for 250. 
'1'0 be had of all booksellers, stationers 
and notion dealer:-:. nr by mail on receipt 
of price. Sample card. by mail, free. Man-

w Hcrnedy l"llinpIIlly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a.j.098 
s' Meqicinal l o i l ct prepant,L iolls.  cena-in !Huned. H .  
C'> �chnllrnlall. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1.1.080 
Z Medicine:". ccrtaill llllmcd. I I . K :-:mall.  . . . . . . . . " . . .  35,m!) 
? l\1edicine�. certain namcd prnpl'let al')', C. :3 .  
� Arcller . . , . . . . . . . . . . . . . . . . . . . . . . .  , . _ . . . . .  , . . . . . . . .  , . . 35.ro7 
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ECONOMY I N  GAS E N G I N E  I G N I T ER S  • • •  
is reached i n  the "AUTO-SPARKER." 

It won't burn electrodes. Saves 
cost in one year. Hundreds in use. 
Extreme l y  durable lInfl every 11111-
chiue guaraI lLeec1. Will last for 

Automatic 

The Olds Gasoline Engine 

�
s
c��6:r�;i ����r. 

complications. 1 to 
50 h. p. stationary. 
�mall sizes 'selt' con
tained. 4�, 8, and 15 
h. p. l\-lounted en· 
p-ines, 2 to ;;;o b.p. ma· 
rine. Send for com
plete catalogue. 
O l d s  Motor Works, 
[lox 418, Detroit. Mich. 

��N EW YANKEE" 
D R i ll G R I N D E R .  

A M ECHAN ICAL T R I U M P H .  
50% o f  time saved. A n  gauging and neal'· 

ly aU adjustments done away with. 
Any C l earance Oblained I nstantly. 

Catalog of '2 styles, belt or plec1rieal. 
WILMARTII & )IORJIAN CO., 

Grnnd Rnptdl'4. I\lI(!h., r. !'O. A. 

WE LL DRIL�ING 
Machmes 

Over 7 0  sizes a n d  styles, for drilling eitber deep o r  
shallow wells i n  a n y  Kinu o f  s o i l  or rock. Mounted 
on wheels or on Bills. V' lith engines or horse powers. 
Strong, simple and durable. Any mechaniC call 
operate them easily. Send for catalog. 

WILLIAiUS RROS., IthacH, N. Y. 

WARREN'S N atu ral Asphalt Stone  
Su rfaced Ready Roofi ng. 

I--Ia.; 0] illi'h The surface is c0mplp.ted 
l:lJ, .. dl:"'· lIt the factor.\' all(i does 

not require l w intin.!. Dur
able and ecollomical. COlli· 
paratively fil'e-proof. Has 
� inch lap eug-e. Genuine 
T r i ll i d a d  aspbalt. De· 
s i g n e d  for applicatIon 

witbout the help of skilled rooters. 
Warren Chemical & Mfg. C o . ,  85 Fulton SI. , New Y o r k .  

THE COBURN PATENT TROLLEY TRACK 

HOOSE DOOR '"l""' , 

H AHGERS----- �,: "" >",, 
Tbe first made with adjustable track. 
'l'he track can be put up in 30 minutes. 

tar Send for Book. 

The Coburn Trolley Track Mfg. C o . .  Ho lyoke, Mass. 

lHetal t ll lJe� nf a l l  de:"cr i pt iol\s. 1 . J oyd &, I,loyd . . . .  :)5,088 M i neral waters, ) ) ul( uc�lle D istl'i bu l i l l.l! CnmnallY 
O i l .  toilet. "aize Produers Company . . . . . . . . . . ��,��� .. ��:Wi;� 
Ointmel1t. \Y. B. Crus b y . . . . . . . . . . . . . . . .  . :{5. to:..; 
Uin�mellts, C. \V. Patrick . . . . . . . . . . . . . . . . .  " . . . . . . . . .  :)5. 104 
Opl1cal inslrllmenls. certalll named, }1' inn of C. 

Zeiss . . . . . . .  , . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  : . . . . .  :{5.049. 3;j,o.j() 
Or;runs a u d  pianos anrt pariS Lh ereof, A eo l ian 

Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M,Oim. 85.040 
Pnpel' UTlcl paper sig.lls. J. Igelstroem . . . . . . .  , . . . . . . . .  :)5.04[) 
Pens. foulltain. L. l'.:. \Vatcl'man Company . . " . . . . .  ;:)5.0�S 
Pies. H. Coppel'thilf� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :";5.0;0 
Polishillg c()mpoll.nds. \Y. 1·1. Smitb . . . " . . . . . . . . . . a5,084 
Polishing 01' bH I' I1 ISb ill!: metals. liquids for. \,V. ] I .  

Hoople . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . .  . . . .  . ;-l5.0Sf: 
t:»repllratiulls I O J· t h e  complexioTl, G. '1'. Brandon . .  a.5.078 
Preserved g�lllrlS, cel'l ain Tlamed. \V. L. Chadwick 

&.Colll]Jall�· . . ;)5.071 
Herned;es. cena;n named . .  J. .J. Leek . . . . . . . . . . . . . . . :lii.OS2 
Heme(lies for certain lIamen diseases. i1lternal. .J. 

'11• Sn-l I t h  . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , ;:;'\100 
I.-temedies for skill n i :.;ea�es, 1'\. X. Gober . . . . . . . . . . . 35.U:H 
Hemedy. clyspep:'!ia, J.'ai rf'h i l d  Brothers &. l1'oster .. ;15,0:)0 
Rubber bell, illg . .I!<Iskets. h( l�e. nllrt packinJ!. Peer· 

less ){ubber :\-1allu L.lClUl'ing- COIlJpaIl Y ,  . . . . . . . . 35.0!.f) 
Sand aBrl em ery paper al1d cloth. U llion Sand 

Stt�V�����la'�s·i�!6�id:;,�·I·;iil·lj r;l'et:l'I'r'i;lg ·Cojnp��ny.�: : �:�� 
Sblrts, .l!elltlemen's. I<":arl &. W ilsol1 . . . . . . . . .  , . . . . . . .  :);\05:! 
Shoes. Annex Sb0e ( 'ompan y . :�,on:..; 
Shoes. G. P. "�rancoz . . . . . . . . .  ' . .  . .  . . . .  . . . .  :-)5.0.17 
Shoes. Green· Wheeler Sboe CumpaIlY . . . , . . . . . . . . .  ;-:5,(02 
Soap. cleaning and poli�ltin�. "rhitt.ier Coburn 

Coml>UII Y ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.085 
Soap. shaving and tOilet . .  J. T. Hubel'tsoll ('Olll· 

soa���l��·I���l�\�:�ff �1:1��1: ��t�.�: ��:�l��:li ll'ci�: :r�'����:��� :::��� 
Soda and bakill2 powder, baking, Chul'cll &. 

Dwi.l!ht ('ompany . . . . . . . . . .  , . " , . . . . . . . . . . . . . . . . . . .  3.:,,112 
8peciftc for certain named diseases, ]1·oster.!\1il. 

burll Company ' " . . .  :),).101 
Starch, EclIpse Starcb Company. . . . . . . . . . . . . . .  . . .  i)5JI7i) 
Suspenders, I£astman &. Specht. . . . . . . . . . . . . . . . :";'::'.051 
8yringes. V. A. \Y ilhoft . .  . . . . . . . .  . . . . . . .  :15. 11S 
s.yrup. ,Glucose Sugar Refining Company . .  , . . . . .  , . .  35,QG!l 
'l'bermlC apparat u s .  certain named, \V i1liam S. 

Raines Company . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  3,::', liB 
'l'hermo electric generators. J. \V. Harriso11 . . . . . .  X5.0:{i 
T h reads. yarns, and shoe laces. linen cotton, } l 1 Icl 

SIlk, H. Fawcett .. . . . . . . . . . . . " . .  " . .  , ' . . . . . . . . . . . . .  ;;5.05ti 
Toilet powder, \Vnring &, Company . . . . . . . . . . . . . . . . . .  ;)[).071; 
Toilet preparations. certain named. M. G. HilL . . .  ;{5,077 
Vehicles and pans t b erenf. automatically pro-

pelled wheeled, Keystone 1\-10tor Company . . . . .  ;)5.12� 
Vehicles, m otor. F. A. La Hoche . . . . . . . . . . . . . . . . . . . .  :-)'�.OS7 
\Vasbing powder. G. I'i. ChLl)P . . . . . . . . . . . . . . . . . . . . . . . �). I 1: j  
\Vatches and porr,abable clocks, \V. C .  Ball . . . . . " .  :{f).0�7 
Whisky, L. 1llcCormick . .  . .  . . . . .  35.000 to ;:)5.U'23 

LABELS . 

. .  Chicag-o American," for cig-ars. S. Paley . . . . . . . . . . . 7,';"81 

. .  Crow ill Your 'l'broat," for cough lozell.!!es. J. 
l\otishkin . . . . . . . . . . . . . . " . , . ,  . . . . .  , . . . . . . . . . . . . . .  , . .  , 7.78-1 

• F'erriIlOlds," for a medicine. Dinet & Delfosse . . . .  7.78;') 
.. • lno. \Y. Daniel." for Cl.l!urs, Brown & Brown . . . . .  7.7ti2 
•. Navena," for beverages. Navena Company .. . . . . . .  7,i8i) 
. •  0 l r1 Vir.!.!inia Ct)rn Relish in Oil," for a relish, E. 

I . ... \ lyorrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  , . , . 7,787 
• .  Plymout.h Rolled OHt�," for roJied oats. Pillsbury· 

\V.ashburll Flonr �till Company . . . . . . . . . . . . . . . . . . . 7,789 .. Purlll<L llealtll )<·Iour." for flour and like articles. 
H.obin�on·J)anf( )l'tlJ �I i l l ing Compa.ny .. . . . . . . . . . .  7,792 

•. Purina Pankake Fil lur," for mixed flour, RObin· 
sOIl-Dallforth M i l l ing Company . . . . . . . . . . . . . . . . . . i,7nt 

. •  I{alstoll," for faril1aceous fond products, RObin· 
:--l Jll·l)a nfortb :\li l l inQ" Company . . . . " . . . . . . _ . . .  7.7f1O 

• .  H.l�lst.on Hominy t;rits," for grits. Robinson·Dan-
. . St:grt�;\'Z�i��l�:r�tnC�:�!�:,; 'for" a m'eciici;;e: \.v: 'j: 7.788 

Hoberts )1.enicine Company . . . . . . . . . . .  , . . . . . . . . .  , 7.78G . . \Vir-hout i'oJew York, 16 to 1," for a game, D. A. 
Camcron.. . . . . . . . . . . . . . .  -. . .  . 7.780 

PRINTS. 

. <  IIderim." for cigarettes, Knnoel '!'obacco Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  " ,  . . . .  2Gl 

.• Paris l-t;xposition Souvenir Playing Cards." for 
playing cards. T. ,Jnnes , . . . . . . . . . . . . . . . . . . . . . . . . . . .  2H2 

" Litholite," for artifiCial :ottone. C. \V. Stevens. . 26:--; 

A l)ri llrp'd ('opy of the specification and drawinc- of 
any patent 111 the fore!!Oing- list. or any patent in prillt 
issued slllce 1&;:). will be furnished from t,blS office for 
10 cents. In orderin:: please State the name and number 
of tbe oatent desired. and remit to :\-1unn &; Co . . 8tH 
Broadway. New York. SpeCial rates will be �iven where 
a larg-e number of copies are desired at one time. 

Canndian parents may now be obtained by the in. 
ventors for any of tbe mventions named m the fore
",wing hst. provided they are simp1e. at a cost ,of $45 each. 
If complicated the cost will be a little more. For full 
instructlonB address Munn & Co., 361 Broadway, New 

I York. Other forelKn patentA mar a100 be obtained. 

a ,. STE E L  P E N S  

d!l��!i�1L��,. E,,� i��:�:,�:� P'" h 

Works. Camden. N. J. TH E ESTERBROOK STEEL PEN CO. 26 John St .. New York. 

E l g i n  
W a t c h e  

are carned in the pockets of over 
eight mil lion people-are known 
everywhere as 

The World's Standard 
because of their mechanical per
fection, accuracy and durability. 

Genuine Ruby Jeweled Eigins 
are sold by Jewelers e verywhere 
in various sizes and styles. An Elgin Watch always h a s  the 

word UElgill" engraved on the 
works-fully guaranteed. 

Booklet Free. 

ELGIN NATIONAL 'VATCR CO. 
ELGIN. ILL. 

Jj� Asbesto -I � �' .e�·�I'. I �, . Meta l l i c  i� �c-c- ,;"'-.� . �. .. � �t:;:,,?:;�:-,�g. Packings 
S H E E T I N G ,  GASKETS, TAPE and PISTON PACKI NGS. 

\Vil l  stand t h e  hig-hest pre::;sUI'e 1"01' eitller stellm or 
h ydraulic work. � l'V'rite fo1' samples and l.ll'ice list. 

�. IV. 'l'IIA1i1m MFG. L'U .. (�st. 1874), �8 Pearl St., llostOD, U. S. A. 

WYCKOFF, SEAMANS & BENEDICT, 
3 2 7  BROA DWAY. NEW YORK.  

R E A D Y  O CTO B E R  f 5 .  

TJE PROGijESS OF IHYEKTlOJ � 
� IJ THE JIJETEEJTH GERTURY 

By EDWARD W. BYRN, A. M. 

LARGE OCTAVO. 4 8 0  PAGES. 3 0 0  ILL USTRATIONS.  PRICE $ 3 . 0 0  BY MAIL, POSTPAID TO ANY CO UNTRY 

I N  THE WORLD. HALF R E D  MOROCCO, G I LT TOP, $ 4 . 0 0 .  

Reaclers of t b c  SCIEXTIFIC A.\n�RlcA� are aware t o  what extent it h llS devoted itself for more than half a 
century, to cbronicling t h e  great inventions and discoveries of til e  present f'entuI'Y, and to worthily commemorate 
the completion of the ninct.eenth century its publishp,rs are about to bI illg out a scholar l y  and interesting volume 
whicb will pre�ent in concrete 1'01'111 T h e  gre:tt �cientifjc and engineering achievemenLs 
of the century. The chapters give a most cornprebensive and coherent account of 
the progress which distinguishes this as the • .  golden age of invention," resuiting in 
indlH:itl'ial and commercial developmel!t  which i s  without precedent. A chl'onolOl!ical 
calendar of tile l eading inventions is une of the i mportant fea.tures of tbe hook, enab
ling tbe reador to refer at a glance to the inventions and discoveries of any particular 
year. 'I hc book is pl'intefl wilh l a.rge tyP('. nn fine pa.per, and is elaborately illu:;;tl'aterl 
by :{.()() engJ'aving� allrj b-; attractively bounrJ. 

F.vcl'Y reader of the S(,]EXTTFtC A M E R I C A X' should possess a copy of this unique 
anrl timely publicSltioll.  

The following i� a brief Table of Contents. Chapter I-The Perspective View. 
lI-Chl'onology uf Learling Inventions of the Nineteenth Century. IIJ-The Electric 
Telegraph. I V-The Atlantic ('able. V-The Dynamo and Its Application!;. V l -- '11he 
Jr.lectric Motor. V I I -The Electric I.ight. V 1 I l -rllh e  Telepbone. ) X-Electricity, 
MiscellaTleon�. X-Tbe Steam Engine. Xl-The Steam Hailway. XU- Steam Nuvi
�lation. X I I I - Pl'intin(!. X I V-The 'rypewriter. X V-1.'he Sewing �Iachine. X VT
Tbe Reaper. X VIl-Vnlca.nized Rubber. X VI II-Chemistry. XIX-Food and Drink. 
XX-�Jedicine, Surgery and Sanitation. X XI-The Bicycle lind J\utomolJile. X X U
Tbe Pl1onograpb. X X I l I-Optics. X X I V-Photography. X X V-The Roentgen or 
X-Rays. X X V I - G as Lighting. X X V II-Civil Engineering-. X X \�I I I -'.yoodworkinll. 
X X I X-Metal Working. X X X - Fire Arms and Explosives. X X X I-Textiles. X X XII-Ice �lachines. XXXIlI
Liquid A i l'. X X X I V-Minor Inventions. X X XV-Epilogue. 

A fuU Table oj Contcnt�. 'with samples of iUustraf;i.01Is, is no·tv 'ready ancl 'lvi1.l be sent free to anll acldnss, mal .. 
the book "vi!! be ,"",ely fm· di.tr'i.bution Octob.,· 15th. 

M U N N  &. CO . ,  Publishers, Scientific American Office, 36 1 B roadway, New York. --- --
T H E  B. F. B A R N E S 

U P R I C H T D R I L LS. 
Strong, 'Veil Bui1t and U))·To. 

Date in Every Pal'ticu lar. 
rrb e  cut sllows our 20" D r i l l  which we 
��:�1J�;I�] tf�ll�r���f ��c'!.li·:u

i
l���i!11� 

chcs ill cast il'on. \;Ve believe it is 
just a little ahead of any other 20" drill 
on the market. 'i'he next size, 23 ' swin(:t 
is abouL ready for deli veJ'y. \Ve shall 
be glad to send you printcd mat.ter. 
n. }�. BAJt� ES CO., Uockfor4i, II1. 

ARMSTRONG'S No. 0 T H R EADING M ACH I N E  
Can b e  attached t o  hench or post . 
Desi '.med for tbreading the 
smaller sizm' of pi pe, iron 0:
brass, also bolts. Has two speeds, 
one tor pipe � to 1 inch ; tbe 
?�gl��i��

I
: 

pi
tJ�e� :l�e 

2 
����ra

s
l� 

Arm�trong adjustable dies. Oth
er attractive features. :Send fo]' 
K1f�;Ut;��: l1;h������lS�rr��f. 
New York. Bridgeport. Conn. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' 
Nati onal Convent. ion, Philadelphia. October, 1804, :;lhow. 
ing the advantage to be derived from tbe use of ball 
bearing-s anll pneumatic ti l'e3 in road vehicles. COIl
tained in SCI EXTIFtC A:\IEUTCAN SUPPLt';l\IENT, Nu. 

!Hf·..!. Price 10 cents. '1'0 be had at this office and from 

Pict u resque a n d  S portsman's 
Pa rad ise. 

Mount Pocono, a cbarming spot in tbe hig-best part ot 
the Pocono Mountains, from which the Delaware Water 
('a·p and the Delaware River may be seen, is reached by 
t.he LaCkawanna Railroad. i1'irs anti pines cover the 
mountain sides. Tbe climate is said to be exnemely 
h ealthful. People suffering from asthma or 11a\' fever 
�fo���t�i� li��:e
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e
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largest. Ding-man's Ferry, in tbe Delaware Highlands 
is about 25 miles from the Ga.p, and may be reached by 
s�a.2e frqln S.tro�dsblll'g, on the line of the D., L. & W. 
'I he reg-Ion ]S plcture!'.que, and mucb frequented by 
sportsl!,en. Blooming Grove Park, the b unting pre
serve, IS neal' by.-llevie'lv of Reviews. 

K R O M S K O P  
Color Photography 

• 
ftoTa.tm·e's Reflex! ' ' It seems at1nnst a 71!.i·rnc1.e ! "  

" 'To tbe .dready long li3t of marvelous devices whicb 
will come inLu common every-day use must b e  added 
thli �:�slt;.}�'kdor:;Psst �;�(�!������ �;ssc��:d

ce
k 1'OIIISkol" S 

CalucI'ns, now ready. � Sencl sta'mp j01' booklet. 

IVES KROilISKOP COiUPANY, Incorporated, 
1324 Chestnu t  Street. Philadelphia • 

I' A L III E Jt Stationary 
and Marine Gasoline En
.l!ines and Launches. Motor 
\,Vae-on Engines, Pumping 
I�ngines. tar SemI for Catalog. 

all newsdealers. PAl .IlIER BROS., JU I A N lJS, CONN. 

Stock ;';izes 14 to ?2 foot. 
Safe, Reliable and fully guaranteed. 

Prices $ 1 6 0 and u p. Send for Catalogue, PIERCE E N G I N E  CO., 1 7  N .  1 7th Street. Racine. Wis 

F I OS GAS and GASOLIN E  ENGINES. H:r!� �g2er 
HIGHEST GRADE ENGINES FOR A LL POWER PURPOSES. 

Largest Exclusive Gas Engine Factory in America. 
F.ngines held in stock in principal cities for quick delivery. 

SEND FOR O U R  NEW I L LUSTRATED CATA LOG1JE 1). 
FOOS CAS EN C I N E  CO' I STATION A, SPRINGFIELD. O. 



SEPTEMBER 29, 1 900. 

SO MUCH SUPERIOR that we have abandoned our Gram·o·phone, including its name. The Zon-o
phone is the only legitimate disc (fiat record) talking machine : reinforced by the allied patents 

of American Graphophone Co. ,  Columbia Phonograph Co., National Gram-o-l'hone Corporation, 
Universal Talking Machine Co. 

W ARNING.-Parties who have recently attempted to trade in the Gram-o-phone, and reap the 
advantage of our prestige, have been enjoined. All others are warned 8B to the purchase and sale 
of machines beariug that name. 

The Zon-OEphone records. by a newly discovered process, are incomparably superior to our 
Gram-o-phone records. Zon-o·phones and records for sale ever:ywhere. Send for Catalogue. 

S U B STITUTED fO R O U R  G RAM-O-PH O N E  
NATIONAL GRAM-O·PHONE CORPORATION, 874 Broadway, New York. 

BR.ANCHES : CHICAGO. 161 State. BoS'rON. 17j! 'l'remont. P H l L" . •  13 North 9th. SAN FRANCISCO. Sherman Clay & Co. 

• • • • • • • •  

ELECTRI CITY 
��������t ���l��

t 
�P����1���t i�� 6t�� 

at home by mail to 
BecoJllc an Electl'ical Enginecl." 

or to learn Eler"tric Rat1ways, 
Electric Lighting, 'relephony; 
als0 MecbaUlcaJ EugineeI'lIlg-. 
:\lechallical Drawing. '1' 11 OB. A.. 
Edison endorses our Instit.ute. 

to start in n new pro
better salary. 

OU1' J'P'ce int(.stratuZ' 
"Can I Become an ".·."�:'::;�ri::·_,�� 7 "  

�.. .. ............... IC .................... . I F YO U R  SALARY R A I S E D  81 
BY H O M E STUDY . 

I R�O�L��T'P�U�l�!HIP , I 
IN Electrical . Mechanical.Madne, ENGINEERING StatlOna.ry o r  Locomollve 
American School of Correspondence, Boston, Mass. 

a IIIUIIIIIIIII""IUII .. dElI 

Astronomical 
AXD 

Engineering 
I nstruments 

MANU.FACTURED BY 
W. &. n. IlIOGEY, 

Bayonne City, N. J. 
nr Send fo .. CatalO(llle. 

A substitute for !'tained Glass. 

HOW TO 

The Perfect 1·I2th High Angle 
B <lmo. 1m. Objective. $30.00. 

bpecial price to Conege�. 
Send for Micro. Bargain List 

No. 12. 
Wil l iams, Brown & Earle, 

Dep't C.  Philadelphia, U. S. A. 

MAKE AN ELECTRICAL 
Furnace fol' Amateur's Use.-'I'he utilization of 110 vOlt 
Blectric circuitR for small furnace work. By N. Monroe 
Hopkins. 'l'hii:J valuable article is accompanied by de
tailed working drawings all a large scale, aud the fUJ'
Ilaf!e can be mnde by uny amateur who is versed ill the 
use of t.ools. r.L'his article is contained in S(,[E�TIFIC �8u USE GRINDSTONES P I �b�E�'�Ab� Kl���"L�itg:o�:r�l�rla��;y, �;:;

e
Y��12t?l";: 

1�f)�?Il '�;1 ��d ��l�r.��)lil�i�cI��I:}:;: i or by any bookseller 01' newsdealer 
kept in stock. R�memDer, we make a • 
specialtyof selecL!ng stones for all spe- B I C INC 0 M E CIal purposes. :ar Ask f01' catalo(1ue 

The CLEVELANn STONE CO. be m"d. GJVIN°u!'�����h::.�.:lT,;'��,���� 
2d Floor.  W i l shire.  Cleveland. O .  atres wilh lllOTIONPICTVRES 

the new Grapho-Ampllphone, 
MUSICAL and Talking Combi· 
nation Panoramie Stere· There !re Two classes '60 to fSOO 

of farmers in the country--those who read 
HOARD'S DAIRYMAN and those who don't. busi-

Those who DO read HOARD'S DAIRYMAN . . .  interesting- and sen-satIOnal, subjects, Just out. Will be sent C.O.D. subject 
are the prosperous, int�l1ig:n�, energetic kind. ��oe����7�f��� �l���!��ti����o::.��ye;r.�:::�:��� They wouldn't apprec.ate .t .f they were the I KliTERTAlNIIlENT SVprLY OO. Depl . .u.,5S-'S 5thAT •• CHICi.UO 
other kind � AIlen!s wRn!·e1 in foreign countries. 

They buy e\'erything that any other farmer A NY interested in Art. Ar· 
does-because they are Farluers first and W1 l1

t
d�

t�e�ffg�tlt�
r Coloring 

dairymen afterwards. 
The Air Brush Mfg. Co. 

That's why HOARD'S DAIRYMAN pays ad\"er· 80 Nassau Street. tisers so extrenlely well. Rockford, III., U. S. A. 

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

Ann)lle sellrii l l� a sketch :1..nd description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communicn· 
tions strictly confidential. Handbook Oll Patents 
sent free. 61ctefl.t agency for securing paLents. 

Patents taken through 1\1unn &, CO. receive 
speciaL not!icc. without charge, in the 

Sci¢ntific Jlm¢rican. 
A.handsomely i1Justrated weekly. Largest cir· 
culutJon of any scientific journal. r.L'erms, $3 a 
year ; four months, �1. Sold by all newsdealers. 

MUNN & CO.36 ! BrOadway, New York 
Branch Office. b"25 F St .. Washington, D. C. 

NOVELTIES & PATENTED ARTICLES 
Manufactured by  Contraot. PnncbinlZ Dies, Special Ma
chinery. E. Konigslow & B�0., 181 Seneca Rt.,Cleveland,O. 

Expert Jllodel lllakiu'ti,. EstabliShed 1"' .7. Wm.'l'raut· 
�.

a
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k
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REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
Showing details. ( ·Ollta·ined "in SCIENTH'IC AMERICAN 
SUPPLE;\I i'::oiT. No, l 1aS. Price ]O cents, by mail, frorn 
this office, and from ail newsdeaJers. 

!,"rl!�§��!.�X 
writin�). bonrd and room, 6 monthlJl' course '8�. t;on be red uced one·halll Kreat demalld for operator,,; school 
organized 187-1. Catalog free. Dodge'. Institute. 'alpllral",o. Incl. 

HOAR�
t

� �:i

l:::'A;�s. THE REEVES MANUFACTURING CO., ��&�d�Eif�.����L� &f!1P4�5�L�p!.� 
"Hawkins' New 1 9 0 0  Catechism" 

OF THE STEAlll ENGINE. 
P R I C E ,  $2.00. 

Postpaid to any address. A practical book on 
engine running, vnlve setting. etc. Strictly up· 
to·date. Money refunded if not satisfactory. 
T H E O .  A U D E L  C O . ,  63 Fifth Ave .. New York City. 

BICYCLE TIRE REPAIRING. - THE 
Mendln� of Sin�le Tube Tires.- A practical article il lus-
�
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and tbe use of puncture bands. 9 illustra.tions. Con. 
tat ned in SUPPI.EM£�T 1 1  U·.!. Price 10 cents. For 
sale bv Munn & Co. and all newsdealers. 

N O W  R EA DY. 

Gas Engi ne 

1 58 WHALLEY AVE . ,  N E W  HAVEN. CONN, 

l\lar.ufacturers of 

CLOCK, TOY & M ETER MOVEM ENTS. 
11lacbine Screw 'Vork. 

llietal Specialties ancl Inventors' lliodeis. 
ESTIMATES CRF. .. :R,.'PL1.V GIVEN. 

P R I N T  
Y O U R  
O W N  
CARDS, etc. 

$75 Month aDd Expenses; no experience 
needed; position permanent; self-seller, 
PXASJoJ MFG. CO., Stat'n lO.Clncinnatl. O. 

WANTED-Automatic Packing 'Machinery for a J ... OI1· 
don Factory. Any firm conSl.ructin,lZ machinery fOl" rap-
�!rnr�1�

in
Ji�b

a
�hd

o
��I�j

n p��ri��J�;k�gPj: ISliW��'Ws: 
M.G. M.E .• 9 }'enchurch Avenue. London. E. C., England. 
W ANTED-M.echanical Foreman to handle from 50 to 
100 men. Must be thorou�hly experienced machinist and 
f��r�d�
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and age. Address Rapid "Varkel', Box 773, New York, 
WANTED-Assistant to General Superintendent in 
J...arge Plunt. .linst be practical and experienced me
chaniC aDd electrical engmeer. Ability to handle men 

$5 PRESS ( ' i rculal' or Sma,]] Newspaper Preas a prime requisite. Good position n,nd nssur:ed future . $18. l' y  pesett lng  easy. :\loney I for able independent worker. Address glvln" Ilge, busi· 
maker or savel'. Seud stamp for catalogue, presses, type, ' ness history and salary desired. MetrOPOlitan, care of 
paper, etc. T H E  PltESS CO .. Meriden. Conn. , SCIENTIFIC AMERICAN, New York City. 

---- �� 
TYPE W H E E L S .  M O D E L S  J..EXPERIMENTAL WORK_SMAlUMCH1111£RY NOYEUIES • ETC. NEW ':O'- .sTENCIL WDRKS 10D NASSAU 8! N,T. 

MODELS & EXPE R I M E N TAL W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLARO, Fox Bldg .. Franklin Square, New York. 

D 'AMOUR & Ll TLEDALE MACHINE CO. 1 3 0  W O R T H  S T  . •  N E.W Y O R K .  
PATT E R N  A N D  M O D E L  M AK � R S .  

T U R B I N ES Iar SemI for Circular "1lI-" 
JAS. L E FFI;L & CO. Spl'iuKfieltl, OhIO, U. 8 .  A. 

G R I N D I N G  M I LLS ��Rar��� :�t�:fb;t 
versal Eccentric Mill. Address J .  �. & G. F. SIllIP. 
SON, 2" ltodney Street. Urooklyn. N .  Y. 

� SAVE ONE-HALF YOUR FUEL ���!I We Tell You How. 

Rochester Radiator Co. 26 furnace St. Rochester, N.Y. 
I N V E N T I O N S  P E R F E CTE D. 

Accurate Model and Tool Work.  Write for  Circu lar. 
PARSELL & W E E D .  1 2 9 · 1 3 1  West 31st St .. New York. 

GAS ��fJ GASOLINE ENGINES 
WAT E.R. MOTOR.5I 

BACKU� WAH R MOT R Ca .  NE.WARK N J U 5 A 

S 3 D S Send u. your addr.s. 
a ay ure .ndwewHl .bowyon 

how to make 13 a day 
absolutely sure; we 

furnish the work and teach yOU free, you work in 
the locality where you live. Scnd us your addrf'ss and we will 
explain the business fully, remember we guaraniee a. clen profit; 
of 13 for every day's work,absolutely sure. Write at; once. 
ROrj,L MA.NUF'A.CTUHING CO., Ho:x 354, Detroit, Ilicb. 

VOLNEY W, MASON & CO.,  

Friction Pul leys, c\utche� & E levators 
PROVI D E N C E ,  R. I. 

FOR' SAL E, -��
c
�

i
r���;gfw�Jr:��r:p�3.
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������ 

owners not active nor couversant with the business. A 
thoroughly capa,ble man wbo would know wliar, and how 
to manufacture, with SOUlP. capital. can buy this plant 
�le¥E'i't"·MWN· ilt���

s
l;o., Watertown. \V i ,. 

L IGHT MANUfACTURING & CXPeRIMENTAL WORK. 

A- SH!ETMlTAL5TAMPING - PUNGHES & DI[S. 
UTOMOBILE5 ANO PART 5 roR SAME. SPECIAL MA CHINER Y. INQUIRllS SOLICITE.D. 

OTTO KONIC.�LOW- 4� MICHluAN 51 tLlVELAND,O. 

Construction $2.00 A Y EAR 1 0  C ENTS A COPY 
By H E N R Y  V. A. PARSELL,  I r . ,  M e m .  A. 1. Elec. Eng., 

and ARTH U R  I .  WEEO, M .  E.  

Plt OrUSELY I LLUSTltATED. 

Price, $2.50, postpaid. 
This book treats of the subject more from tbe stand· 
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scribed, and then the actual construction of a balf-borse 
power engine is taken up. 

F'il'st come directions for making the patterns j this is 
followed by all tbe details of tbe mechanical operations 
of finiShing up and fitting the castings. It is IJrofusely 
illustl'ated with beautiful engravings of the actual work 
in progress, showing tlie modes ot chucking, turning, 
�P:lJ�I� :hgwitln

nd\�
i
�fin��� tft��Sd 

i
��e��ro�'���h:l��g�'�Se� 

nimcusioned ,vorkillg dl'R'\viugs give clearly 
the sizes aud forms of tbe vnrious detnils. 

rl'he entire engine, with the exception of the fiy
wt1eels, is designed to be made on a simp:e eight-inch 
lathe, wiLh slide rests. 
i�l(f:s �?�:ig!
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one can fhz:ure out the dimenlions of simi1ar en�ines of 
otber powers. 

Every illustration in this book is new and 
���L�ali..::;�n�v�?e�;;};a��::..�resslY for thi8 

. ar Send j01" Cilrcu/ar oj C·>I\tents. 
M U N N &. CO. , P u bl ishers, 

361 BROADWAY N EW YORK� 

Is a weekly magazine for thoughtful people. It prints every issue 60 pages of reading matter, 

with occasional illustrations, divided into four main departments : 

THE SURVEY OF THE WORLD-A luminous and 
strictly unbiased account of the important events of 
the week told in brief paragraphs. 

EDITORIALS-THE INDEPENDENT'S interpretation of 
these events, discussed positively and fearlessly in 
every field of thought-Sociology, Rel igio!1, Art, Lit
erature, Science, Ethics, Politics, e-.c. 

SIGNED ARTICLES -By the leading authorities in the 
,vorld. 'rAE INDEPENDENT " prints more articles frollt 
the ablest wri ters than any other paper in the United 
States, "  

BOOK REVIEWS All the important books published 
in the English language reviewed by experts who 
cannot be deceived by what is faulty or trivial. 

In these four departments EVERYTHING of importance in the whole world is treated. 

SEND 25 CENTS FOR TRIAL SUBSCRIPTION 
O F  T E N  ( 1 0) CO N S E C U T I V E  W E E KS. 

mrer !rood till Dec. 1 .  1900. THE INDEPENDENT, 130 Fulton Street, New York. 
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No Longer a Fad, 
But a Fact� 

A few year� ago the automobile was all experimeut
just a society fad. 
'J'o·day. s o c  i e t y  
and common sellse 
e v e  r y  w h e r  e in
dorse the 
WINTON 

M OTOR 

CAR RIAGE 
as the best COll
structed and easi

Price 8 1 ,200. No A gents. est going automo
It is safe. sure, strong and speedy. �,�'��eO}��b6au;t����: 
T H E  W I N T O N  MOTOR CARRIAGE CO .• C l eveland. Ohio.  

Eastern Department, 120 Broadway. New York City. 

A U TO M O B I L E PATE NTS 
E X P LO I TA T I O N  C O M P A NY. 
IJ :\  . t E U T A  h: E !'  :-The 11I:lIlUfadnr(> o f  AUt{)lll()!.it(Os and i\Totor-
F t\i;�' il���;i������r�':�\�:;;�:�l i;·;I��.f�II

I
II:��j� 

l
l' tl
l
l':1�:::::; �1�:II�:II::�l

t
i:�:)

i t
:: !':llo:'lltS. Ext,t·rts to best 1I10t .... 'rs and autOI1]t,hile.-:. 1 11 '1'('r\Ullitics to 1 1 1\'t:llt(�rs l" pn,scllt prvperl .\· tht:ir l'lTO\)O.-;itlOIlS 1" ,'Otll't:I'IlS willing' t".,:ulI:<ld,·r :Iud t.) u1\,i t:rtakt: tht: .. alH�. 

1» I' Il: � I . A � E!'oi : -A I I l I leritolri.)us patents, lit-cilses :l.Jld ill\'entiolls relatIng to 11I()tur-cycles, motors, gt::lrs, aHtoHlnhiics and th.·iT parts. 
F. B. HYDE, Secretary. 2. "' I II iu III St., X e \\'  York. 

CHARTER Gaso l i ne Engine 
USED A N Y  PLACE 

BY ANYONE 
FOR ANY P U R POSE 

Stntiouaries. Portables, 
Engin es and PUln ps. 

� .-�� .� 
CHARTER GAS E N G I N E  CO ..  Box 1 48. 8 T E R L l riG.  ILL. 
i1r State your Powcr Needs, 

�$��?���������� ••• � •• � •• �.$� 
. i5. �  . PLUMB· • 

t [ljl�: lui LEV
E
E�� ' : • An adjustable incline Level. a fixed Level, . • �nd a PTumb. Shows incline by 32ds, or less, to 2 � • In. to the foot., A longitudinal groove in seat of � • �mn�' adapts It to rest on pipe or sbaft. Price 15 � • Ill . •  wIth plain glass, *3.00: with ground �las�. $6.00. At. 

• . 
T
ItW' Cp/'iJnmte of Fine Tonls f,·ce. THE L. S. !: 

A � A Rlt.,TT (JO., Box 13, Atbol. Mass., U. S. A . .... .... �����������.���������� .. ��. 
1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FOR B E S  
PATENT DIE STOCK. 
ea��

al
���(t}��.S C�t��fo�����nateIY 

G Gar:rruF;;t��e�.TI � &: 
C

'if}.?il�;'p�:?t: Conn. 

B A R N E S' -

UPRIGHT DRI LLS 
Complete line. ranging from Ligbt b'ric

tion Disk Drill to 42" Back Geared Self
}I--"eed. W-- Sene! jor Ne'l.v Catalogue. 

W. F. & J O H N  BARN ES CO. 
1 9 99 R lIhy Street. ROCK FORO. ILL. 

E. astman Kodak. Co.'s 
B R O W N I E,  
C A M E R A S  $ 1 � 

Make pictures oK " 0;4 inches. Load In Daylight 
with our six exposure film cartridges and are so 
simple they can be easily 

Operated by Any School Say ar Girl. 
Fitted with fine Menisct!s lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce tbe best results. 
Brownie Camera, for 2� x 2}i ptetures, .. • • tl,OO 
Trnnliparl"nt.t,'Um Cartrhlge, 6 exposures, 2}( x 2}!, . .15 
Brownie Developing and Printing Outfit, • • .75 

Ask ,your dealer or write us for a Brownie Camera Club 
Constitution. $500.00 i1£ KodakjJrizes to the members. 

EASTMAN KODAK CO • •  Rochester. N .  Y. 

� ' itntifit �uttti,au. 
W ant Some Tool Information ? 

All  kinds of Machin ists' and Carpcnters' 'foots-right up to the l11illute-are correctly 

descrihed, 
"
explained and illustr::tled iu the new a nd revised edition of 

MONTGOMERY & CO.'S TOOL CATALOGUE. 
A veritable Tool l';llcyclopeclia, fully indexed. Full of solid a n d  useful information 

frOtll cover to cover. A complete education abollt Tools of all kinds, Free by lnail 

fOI' 25 cents. 

MONTGOM ERY & C O . ,  1 05 FULTON STR EET, N EW YORK CITY. 

Watches ! 
If you wis)] to see the latest thing in 

IJadics' " "ntches, selld fol' 
THE BLUE BOOK. 

Or if  you ure interested in 111eu's 
'Vatches, :send for 

THE RED BOOK. 
\Ve will be glad to send eit.her or both 

of these uttractive books. fl't!C. 
'I'HE NEW ENGJ,AND \VA'l'CH cu .. 

37 �laiden Lane, 149 State Street, 
New York, N. Y. Cbiea�o, 111. 
Spreckels Building, San FranCisco. Cal. 

Crest Mfg. Co., 
CAMBRIDGEPORT, MASS. 

3 & 5 H. P. MOTORS. 
Lightcst iU otol' I)CI' ll. P. illadc. 

BLUESTONE 
A C E T Y L E N E HIOH PRESSURE PACKINO 
no YOU KNO\V that the mo�t 1i�ilt, least trouble, :;.�I� ���i;i�i' greatest comfort call be secured by US Ill

J
�' gOOd burners. " ' ute l' and 

The be:st burner is D. !\L S'r F: W A R u'S W O N O J<: rt. A i  .. ' 
��Tl
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n
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n
tt fOC

'
I���t�'���or7a 'I'enn U � A Packs equal-.I .  � ., � � ,  ., . v. • l y  well fol' all. 

COMBI NATION TOOL; 
VISE, DRI LL, �� �£ " g. 6 

CLAMP, Etc. ", 3 " " U  _ I>l':b!i 
Also other Com. ill�-.� . 
bination '11001s. � � 4rj l  

Se1H:
a
;'O;

.
�:·CU. �L, ... ,,� J!. 

T H E  BROADBROOKS TOOL C O M PA N Y ,  Batavia. N. Y .  

Tbere i s  no 
packing made 
that will last 
as lon� or 
withstand as 
well tbe ac
tion of steam 
beat. 
G ulla Percha & Rubber Mfg. Co . .  

PAYS t ?  write for our 260-page free book. 
'fells how men with small capita.l 
can make money with a )JaJ{ie 

McALLISTER, .Jr��g:t���, 4J N'Sa��!:�r.�i�.O{!: 

SEPTEMBER 29, 1<)00. 

S caIn S AIl varietIes at. lowest prIces. Best Railroad

. 
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s Saat��: 
Sewing :\lachines, Bicycles, Tools. etc. Sav .. ' 

Money. Lists Free. CHICAGO :StALE Co .. Cbicago. 1 1 1 . 

S u p po rt 
Y o u rse lf 

W h i le 
Lea rn i n g a 
P rofess i o n  

W.e can Qualify yon in a. few 
tam yourself while learning to be a 
lllecbanicn.1 Engineer, El ectrician, 
ATcbite(�t. Write for our new circular, 
"Support Yourself While Learning 8. Pro· 
fession." Sent free. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Ball 942, Scranto n ,  Pa. 

200,000 student!; awl graduates. Send for circu
la.r. stating subject in which interested. 

B R I STOL'S 
R ECORDING I NSTR U M ENTS. 

Pressure Gauges, Vacuum Gauges, Volt·· 
met" J's, Ampel'emeteJ's, \Vattmeters. and 
'J'bermolUeter8. make continuous records 
Dwy and lY'i.qht. Will pay tor tbemselves. 
Every instrument fu1ly guaranteed and 
sent on 00 days' trial. W-- Se'ndjol' Circu
lw l's and SpeCimen Chm·t. The Bristol Oompany. Waterbury, Oonn. 

.������������������������������������������. 
· � i TEN=YEAR TEST. i 
�I' The following letter from one of the largest cement manufacturers 111 the 'I� 
�I' world proves positively the marked superiority of THE GRIFFIN MILL 'I� 
· � for pulverizing either rock or cement clinker. · � 
�I' ",,","""- • s_·__ 'I� 
�I' A M E R I CA N  C E M E N T C O M PA N Y, 'I� �I. The EQypt POI'Uall(l Cemen.t l I-orJ..·s. owr�ERS OF' The Giant Portland rement lVorks. tl� C The PennsyLvania Portland Cl'IHCIl t.. lrorks. The Columbian Portland Cement Works. The Jordan, N. Y., Po'rtland Cement Wm·ks. ;:) 

• a � Messrs. BItADLE\' PULVEHIZ"'I<, Co. EGYPT. PEl'iN., August 25. 1899. _ 
�I' nent lemen : Heplyiug to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first G riffi n 'I� 

� Mill used in grinding' Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since � �I' then, as from time to time we have uuilt new works. we ha,'c equipped them all with Griffin Mills. We have now in opera- 'I� 
�I' tion at our sc\'erul works. tbirty-seven mills. 'I� 

� We know al l  about the grinding machinery used in the various cement works in this country, but think the Griffin � �I' Mill superior to " ny other for grinding Portland cement and tbe I'llW material from wbich it is made . .  What we thi nk of the 'I� 
�I' G riffin Mill is shown by the fact that within the last week we ba ve giYen you an additional order for more mills. 'I� 

� YO\l1's ver�' t ruly, AMERICAN CE�IEN'l' CO • •  

�I' JOB>; W. ECKEH·r. President. 'I� 
· � 
�I' ;��� �1��f����:t�go��,"(�e,s�(,0�e\1]�!J�!,�I��n�ei���l��n��'AI",.���:.�g '�:;��
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�I. for names of manufacturers who al'e daily using them witb perfect satlsfactHHl. tl�. 
�I' THE BRADLEY PULVERIZER CO., Boston, Mass. 'I� 
• • 
.���������������������������������4��������. 

" WO LVE R I N E "  
Gas and Gasol ine  Engines 

STAT I O N A R Y  and M A R I N E .  
" \Vo]verine" is the only reversible 

MarineGas Engine on the market. 
It is tbe lighte�t engine for it:s 
power. Requil'es llo l i censed en
gineer. AbsolutcLlI saje. :.\Ud. by 
WOLVE R I N E  M O TOR WORKS. 

) 12 U u roll Strect, . 
; G)'aud Ro. .)idS, 11licb. 

ACETYLENE GA� AND CARBIDE OF 
Calcium.-AJI about the Tlew il1uminant. its qualities, 
chemistry, pressure of liquefaction, its probable future. 
experiments. l)el'fOlrned with it. A mo�t valll�ble series 
of articles. giving in cOllluiete form the pal'tlculars of 
this �llbject_ Details of fUl'IDces for making tbe carbide. 
�a� generators, g"asometel's" bUrTH'r:s. etc. Contained in 1��:��'�1 r�rH,i�'\�lJ{r�:!�. n ����I'� '�'Y5�1 0 f��' 1 ���: 
i ll : \:),  I I I :��, J " ;, , . 1 111;4. l U' I ,  1 "' ::, 1 118:.:, 
1 1183, 1 118 1 .  1 11 8 " ,  l ll:-.ti. J 1. 114. 1 1:: 4 .  1. J 3::, 
1 1 4H and 1 I ;,) 0. Price 10 cents each, by mail. from 
this office. und all newsdealers. 

If You Want the Best Lathe 

CHUCKS 
BUY 

WESTCOTT'S 
S t 'l' o 1t a e s t 

C ,·vP. Cteal· 
est Capacitu 
ancl Du1'(lbH

it1/, Cheap and Acct£ta.tc. 
\Vestcott Cbuck Co" Oneida. N. Y • •  U. S. A . 
As

k ll����
at;l�?�� '��l'E�:Yriti�i·�t�1�d!g�e�'�1�� �� �f�93:an. 

CRANT TOOL POST C R I N D E R  • • • •  

JESSOP'S STEEL ��n��R�R 
ParIs. 1 900, 

for Excellence in Ouality and Worklnanslnp .  
N E W  Y O R K  OFFI CE. 91 JOHN STREET. 

N OW R EA DY. 

AN AMERICAN BOOK ON 

tforseless Vehiclest 

Automobiles and 

Motor Cycles. 
OPEHATBJ) I� '{ 

Steam, Hyoro-Carbon, Electric and Pnet;;:natic 
Motors. 

Very useful in tool rooms and machine sbops 
where the quantity of cylindrical grinding 
will not warrant the purchasing of an expen-
sive universal grimIer. Experimental Work, B) GARDNER D. H ISCO X ,  M. E .  - - Specia) '1'001, .\lodels, etc. Address 

G n A � T  1\l Ff;. (;0., lSi) ••  o h n  St.reet, Hridgclwrt, COlin, 1 Author of H tiUI'I, f;n!Ololcllc nlld Oil Vupor Engines," 

Ilild • •  llc(·hullicnl ll uYCJII('lItlil, UevlceK 

MANUF ACTURE OF BICYCLES. - A untl Appllnnc ••. " 
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gravings. Contained in SCIENTU�IC AMEHICAN sup- I " .  . ,. .. . . ' . 
PLEl\IENT, No. HUS. Price IO cents. To be bad at this I hls work IS wlltLen on a brua�l baSIS. and comprises 
office and from all newsdealers. 1 in. its scope a full illustrated des�ription with details of _;::==:::===::::=================�;;,:::=::;;;==:::::=::::=��=;:;�::::�:::::- the progress and manufacturing advance of one of tlJe \ most important innovations of the times, COlltI'ibUti

.

ng 
to the pleasure and busi:'ess convel!ience of mankiud. 

The tuake-up and management of Automobile \' ebides 
of aU kinds is IilJerall : ' treated, and in a way that will be 
appreciated by ti1use who are reaching out for a better 
knowledge of the new era in locomot.ion. 

'JIbe book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automol.liles and 
Motor Cycles, with details of the same. 

_�������������������������������������������� Large I'!vo. A bou t 400 pages. Vet·:; .FuHy 
i I l l u strated. 

I NV E NTORS'  M ERCANTILE B U R EA U  320 BROA n W i\Y. NEW YORK. M.an- , IT Send jor circular oj contents. ufacturers and tntroducers of patent nove)t,les. 
Novelties mannfactured 1>Y us find a ready sale. Fifteen :Years' Experience. Send us models and Plans ! M U N N  & CO 36 1 B roadway New 'lfork and i'et prIces. NO ADVANCE FEE. Correspondents III all foreign conntries. I .  , I  


