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THE END OF THE CENTURY STEAM ENGINE. 

As the n i neteenth cf'ntury d raws to a close the pen of 
the writer runs naturally to retrospection and com pari
son, and the astonishing ad vance w hich h a� been m ade 
in e\'ery sph ere of h u m an activity is being recorded 
in terms wh ich can hardly err on the s ide of over-state
meut. Professor R. H. Thu rston has recently enriched 
the stealll eng ineering l i terature of the country by a 
characteristica l l y elaborate and valuable paper, 'read 
at the last sess ion of the American Society of l\fech an i
ca l Engineers, on the steam engine at the e n d  of the 
nineteenth centu ry, i n  which are given the resul ts of a 
carefu l test of a stf'am p Ulll Ping engine of exception al 
efficiency. By way of i u troduction, the speaker ex
p l ai ned that the official tr ia l  of this engine exhibited 
such an unusual ly close approx i mation in efficiency 
to the Carnot cyele that arrangelllents were made 
for a scient i fic study of th e  machine as a thermody
namic engi ne, the tests being conducted as  a part of 
th e scien t i fic work of the Department of Experimental 
Engineering of Sibley Co llege. 

It was in the first quarter of the present century 
that Carnot, a l ieutenant of th e  French army, laid 
down the t heorems of' a perfect stealll engine, the funda
mental principle of which IIlay be state d as fol lows : 
All heat received by th e  engine shou l d  be absorbed 
at the maximuIIl te lllperature of the cycle: all heat re
jected should be disch al'ged at the min imu m te mpera
ture of the cycle. The ideal Camot elementary cycle 
is df'scribed by Prof. Thul'ston as one in which the 
work produced is the d i fference between that of expan 
sion at constant m aximullJ temperature and that of 
compress ion a t  minimulll, constan t, temperature; the 
work o f  compl'ession with increasing temperature and 
that of expan si on with decreasing temperatu re being 
mealls of ad iabatically changing temperature be
tween the limits of the cycle. 'Vhether the alte ration 
of te ll lperature is affected by such t em porary storage 
of energy in favol' of either heat or of work, whether 

,in a fly- wheel or in a rE'generator, is u nimportant, pro
vided that al l  w h i c h  is stored in the process of red uc
tion of tem perature is restored , by precise reversion of 
actio n ,  in the process of elevation o f  tem peratu re. 

On the question of return of heat to the boiler, the 
' i d eal feed-water heater is s tated to bE' o n e  which, tak
i ng heat from the expansion side of the cycle, restores 

- i t, at its own maintained temperatu re level, on the 
compression side, i n  such manner as to imitate, in  a way 
and to a maxi mulll extent, the" regenerator action,"  
w hich is th e  ideal equivalent, economically, of  the ba l
anced expansion and compression energy transfers of 
the Carnot cycle. '],he problem is  succinctly stated 
as follows: Could a way be found of taking out all the  
needed h eat from the stea m ,  between initial and back 
pressures, aft.er the poi n t  of cut - off is reached, and of 
restoring it all, at unchanged temperat.ure level, at t h e  
completion of the return stroke of t h e  piston, equiva
lency with the Carnot cY'c l e  would be complete. 

The wastes of our best engines to -day are usually not 
far from 20 per cent thermal and 10  per cent dynami c ;  
whereas a t  the beginning .of th e  century they were i n  
Watt's best eng i nes abou t  6 0  per cent thermal a n d  1 5  
t o  2 0  per cent dynamic. While the progl'ess o f  t h e  cen
tury h as been mainly  i n  the reduct ion of internal 
thermal wastes, the progress of to-day is mainly 
i n  the improvement of the thermodynamic effi
ciency by increasing the range of temperaturE's 
worked through, and by im proving the cycle
in the direction of approximation more n earl y  to 
Carnot's ideal. The outcome at the end of the century 
is a duty of abo u t  160, 000, 000 foot-pou nds per pound of 
p ure carbon burned i n  the furnace of the best form of 
contemporary steam boi ler. 

The tests wer� carried out. on a Nordberg fOUl'-cyl in
del', quadruple-expansion pumping en gi ne, operating 
under 200 pounds steam p ressure, and under a head of 
about 600 feE't between well and reservoir. the capacity 
being 6.000, 000 gal lons pel' 24 hours. The efficiency 
Illeasured against the perfect engine of Carnot was 84 
per cent and the duty measured on a basis of 1, 000,000 
British therlual units was 163,000,000 foot-pounds. A 

J titutiitt �lUtti,au. 
comparison of these results with those obtained (rom 
other types of steam engines shows a steady an d grato 
ifying ad vance. 'rh us, a simple Corl iss engine showed a 
duty of 93,000, 000 foot-pounds per million B. '1'. U. 
supp l ied the eng ine. Compou n d  engir,es show from 120 
to 133, 000,000 foot-pounds: tr iple-E'xpansion engi nes, 
frolll 137 to 150,000,000 foot- poun ds ; whi le the  quad ru
ple eng-ine under d i scussion has the record credit of 
163, 000.000 foot-pounds per million B, '1'. U. 

A final summary of th e l i mits of progress attained in 
the  steam engine to date, i n  addition to the figures 
quoted, sho w s  an economy, measured i n  B. T. U. pE'r 
hour pel' horse power, of 11. 160; an economy llleasured 
in B. T. U. per horse power per mi nu te of 186 ; an econo
my in pounds of steam at 1, 000 B. '1'. U. per hour of 
1 1'16 ;  and an economy of best fuel,  15, 000 per pound ; 
hoiler at 80 per  cen t efficiE'ncy, pounds per hour of 1 .  
The close of the century, therefore, in the opinion of 
the lectluer, finds the stearn engine, though threatened 

i n  the v iew of Illan y writers with dis'place ment by other 
motors, the great motor of the age. 1\1oreover, i t  h as 
been so far perfected, a n d  the practical l imits of pres
sure are coming to be so nearly approached by steam 
boiler constructors and users, that but l ittle more can 
be I;lxpected of the designer. 

• ••• • 
THE AMERICAN BRIDGE. 

It i s  a distinct tri bute to the or iginality of the 
American engineer and mechani c  that so many of the 
forllls of construction which are COlllmon to the world 
at large should have. w he n  made in t h i s  country. such 
strong individual characteristics that they are best 
described by the mere prefi xing of the nat i onal name. 
The American locomotive, the American car, the Ameri
can br idge, the American buggy , the American ma
chine-tool, are a few of the objects upon which we 
have stamped the national impress so deep ly that they 
are far more strongly differentiated from similar ob
jects, as  made i n  Eu rope, than the variolls European 
types are from one another. Th us, to apply this state
ment to the subject of th e present article, a French 
bridge, as far as any distin ctive characteristics i n  its 
design and construction are concerned, might have 
been bui lt  in  England , Germany, 01' Russia ; but a 
European engineer cOlll ing to this country and ex-
am i n ing a typical pin-connected truss bridge would 
kno w  at, once that its proportions were not determined 
or its parts fashioned in any European draugh ting 
office or bri dge works. 

The most elelllent.ary forlll of bridge, as represented 
by the plate girdel', d id not in the ear l y  days of Ameri
can bridge building receive the attention which was be
st.owed upon it in Europe. where i t  was ewployed in 
spans of mueh greater length than in  this country. Th e 
cause probabl y  lay i n  the superior faci l it ies for the manu
facture of i ron and steel plates afforded by the mil ls  and 
shops of the older countries. To·day, however, we are 
building plat.e girders of o ver 100 feet i n  length, and 
our work in this direct ion is wel l abreast of tha-t of the 
rest of the world in quality and superior to it in econo
my of man u facture. 

For spans of much over 100 feet it becomes necessary 
to abandon the plate girder, economy demanding that 
the m aterial of the solid plate web be concentrated in 
vertical and diagonal members by wh ich the stresses will 
be constrained to travel back and fO I·th between the 
flanges on their way to the abu,tments. Now it  is  just 
here, in de t erm ining t.he number, shapes, length, and 
incl ination of th ese web mem bers an d  the m ethod of 
their connections, that the American tru�s has dra wn so 
far away from the European type. The latter, modeled 
with characteristie conservatislll after the plate girder, 
is shallow in proportion to its length, and has its mate
rial Illassed in heavy chords answeri ng to the flanges 
of the plate girder. The web is often made up of nu
merous flat diagonal bars, with m u l tiple  intersec
tions, and is known as the lattice web, w h ich is practi 
cally a double plate web l igh tened by the remo
val of surplus material. Such a b ridge with its 
riveted connections is costly both i n  lIJaterial and la
bor, nor can its strains be cal culated with the exactness 
which i s  obtainab le in the type of bridge which has 
been evolved i n  thi_s country. 

When it came to designing bridges of greater length 
than was desirable ill the form of the plate girder, 
American engineers, after preliminary trials  of an

' 

astonishingly wide variety of types, settled down to 
the pin-co nnected truss with great depth between the 
chords and great width of panel. The p roportion s 
adopted were entirely scientific and represented the 
arrangement of m etal which wOllld give the greatest 
carrying capacity for the least amount of stru ctural 

material. The result, as compared with the typical 
riveted , multiple-intersection Eu ropean bridge with  its 
ratio of depth to length of 1 to 10, was a wonderful ly 
light, skeleton structure wi th a ratio of depth t o  length 
of 1 to 6, whose web material was concentrated in a few 
vertical posts and diagonal bars which intersected no
where except where they met at the top and bottom 
chords. The substitution of the pin for rivets at the 
<.lonn.,ctions contributed to accu racy, facility and cheap· 
ness of construction, and of erect ion at the site. and en
abled our engineet"s to put up bridges at a low cost 
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which could not be approached by European builders. 
Indisputable proof of our position was gi ven at the close 
of the last decade, when in a world-wide competitio n  
the con tract for the great Ha wkesbury Bridge ill 
Austral i a was awarded to an American firm. 

For spans of over 500 or 600 feet the truss is su
perseded by the cant ilever and the braced arch. While 
we have erected some notable bridges of the former 
type, they are of course surpassed i ll d imensions by 
the huge cantilevers of the Forth Bridge with their two 
Illain spans of 1.710 feet each ; although plans have 
been drawn for a 2, 000 ·foot cantilever across the Hud

son River at New York, which em bod ies the character
istic features of �tandard American bridge work, and 
would be relatively a less cost ly stl'llcture than the 
structure at the Firth of Forth . In the development 
of th e  braced arch, however, we hold tl)e leading posi
tion, the 840-foot bridge across the N iagara Gorge being 
b y  far the largest structure of t h is type in existence. 
In this connection it should in justice to European 
practice be ad m i tted that in the design of our later 
long - span bridges there is noticeable a tenden cy to re
d uce the extreme depth between chords, and shorten 
the panel width, using riveting connections more freely 
than in the strictly typical American construction . 

It is in the des ign of the longest bridges, of 1500 feet 
span and over, that America has made its most im
portant contri bution to the art of bridge-building. 
The Amf'rican wire-cable suspension bridge, with stif
fening truss, is incomparabl y  the most economical type, 
and the easiest to erect where great d istances h ave to 
be  bridged in a single  span. 'ts fitness is due to the 

fact that its main members are subjected to purely 
tensile strains, and therefore require no bracing to 
preserve their intevrity, whereas i n  all other sys
tems, whether of the truss, the canti lever or the arch 
type, the mai n  me mbers llluSt be reinforced by a mass 
of braci ng which adds enormously to the weight and 
cost of the structure. The suspension cables Illay be  
assembled i n  the form of i n n u m erable small wirE'S with 
a tens i le strength of 200, 000 pounds to the i nch, which 
is by far the �tron gest form into which structural steel 
can be fabricated . The difficulty of deformation un der 
moving loads may be absolutely eliminated by the pro
vision of deep stiffening girders of the kind that are to 
be carrie d by the new East River Bridge. 

For a ful ler stud y of this subject, reference is  made to 
an i l lustrated lectUl'e on Long-Span Bridges, by Prof. 
Burr, of Columbia College, which,  cOlllmencing in the 
current issue of the SUPPLEMENT. will run through 
three successive numbers, and contai n vie ws and d ia
grams of the most noted long ·span bridges in Europe 
and AIllerica. 

..... ., 
PRE-COLUMBIAN REMAHJS IN MASSACHUSETTS. 

The evidences that Nort lllllen were in Massachusetts 
ill pre - Col umbian days are derived from two sources
geography and arcbreology. The archreolog ical evi
dence is obtained by comparing certain rui ns  of Massa
chusetts with ru ins  of th e Saga time in Iceland, and abo 
with the nati ve and earl y European ruins  on the coa,t, 
of North America. 'fbe geographical evidence is fountl 
by compar ing the descri ptions of the country ('ailed 
" Vinland," in Icelandic li terature, wi th the coast of 
North Amel·ica. A most interestin g  paper on this  Sll b
ject was read before the Viking Club. of London. and 
also before th e  Sect i on of An th ropology of the Ameri
can Associat ion for the Advance lllent of Sciellce at 
the Boston meeting by ProfesEor Horsford. Appleton's 
Popular Science Monthly publishes this paper, with 
elaborate illustrations a,nd diagrams, in the Decem ber 
nUIllber, and frolJ� this source we derive our i n forma
tion. 

'fhe geographical data for the paper are taken from 
the three old est manuscript versions of the S tory of 
Vin land. The author then takes the descriptious gh'en 
in the Icelandic texts and compares the various locali
ties from Labrador down. Cape Cod seems to be the 
only cape north of Sandy Hook wh i ch conesponds with 
the description i n  the Saga, and near here we should 
look for Vinland . In the .. Flat Island Book" i t  is  
stated. the Lief Erikson's party " came to a certain is
land which lay north of the land." That Lief Erikson 
should have th ough t that Cape Cod was an is land is 
excusable, because it is i mpossible from the Cape to see 
the southern shore of Massachusetts Bay, twenty miles 
away. The chron i cle afterward says: " They �ailed 
into that sound wh ich lay between the island and 
the promontory which jutted north ward from the land: 
they steered i n  west past the promon tory. Tbere was 
Illuch shallo w watel' at ebb tide, and then their ships 
stood up, and then it was far to look to the sea from 
t.heir E hip: " The author of the paper then compares 
vario us localities on the New England coast which 
match this description. If the coast of North America 
should repeat the sallle geographical featu res, it would 
be obviously impossi b le to determine the site ofVin
land by geograph y alone. 

At Boston we find in the C h arles River and Boston 
Back Bay, a r iver flowing through a lake into t.he dea, 
where great shallows at i ts mouth are a conspicuous 
feature, and it  is  .. far to look to the ocean." Here 
then at Cambridge we can look for pre-Coluwbian re-
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mains. The battle with the natives is then described, 
w h ich also beems to confirm the supposition that the 
site was near Boston. When Prof. Horsford first 
visited the  si te which his  study of

'
maps and literature 

had led h i lll to bel ieve that this locality was Vinland, he 
found a few hollows in the h i llside and also some broad, 
low ridges on the le,'el ground, indicating that a build
i n g  about 66 feet lo�g bY

'
16 feet broad once stood there. 

No digging was done here u ntil after Prof. Horsford's 
death, w ith t,he exception of a few trenches all ross the 
supposed site of Lief Erikson's house on the other side 
of the creek. I n  1896, d u ri n g  a visit  of DI·. Gudlll unds
son and Mr. Erlangsson. of Copenhagen and Iceland, 
extensive excavations were lllade, leaving practically 
nothi n g  unexamined at this s ite. Three kinds of eart h 
were revealed. black loam. yellow soi l and finally clay 
and gravel. The ruins were at the j u nction of the two 
top layers. Throughout the black loam to the bottom 
were scattered fraglllents of china. glass, glazed pot
tery, pipe stems, broken b ricks, etc. , all belonging to 
the  occu pation of this  region by t h e  Engl ish.  T wo 
fireplaces were found, entirely u n l i ke each other ; one 
of these was an Indian clam bake neatly  paved and 
piled w i th ashes and unopened clamshells.  The second 
was about fo u r  feet square and was surrounded by u p
right stones at tbe four corners, and it resembles the 
cooking fi rep laces of the Icelanders. Although the  
outline of t h e  walls can o n l y  be suggested, the few 
stones which wel'e foun d at  the base of the old wal ls  
were placed about fi,'e feet apart, as  i n  the walls  of the 
Saga-ti m e. T h i s, so far as it is known, i s pecul iar to 
that people and race. 'Vhile this hut was being dug 
out. the attention of the explorers was called to stones 
protruding through the turf a short d istance away 
and nearer to the water. When the earth was cleared 
away. it proved to be a rude, ston e·laid pathway lead
ing alon g the marg i n  of  the o ld creek to the rh'er. 
H ere at the landing p lace a silll i lar pathway branched 
aVi ay in anl)ther directio n ,  stoppi ng sud denly near the 
supposed house'of Thorfin n Karsefni . T h i s  path way 
is cal led in Iceland a .. path to the sea. " It has a wid e  
margin o f  pebbles o n  one s i d e  ann smal l heaps of stone 
on the other. T h i s  point of land is be l i eved to be the 
only one on the coast of North Alllerica w h ich has been 
fou n d  to correspond witb the description of the s ite 
of Thorfinn Karsefni's h ouse. Ruins h ave been d u g  
out w h i c h  bear pecu liar featu res characteristic of the 
period in Iceland known as the Saga· time and differ
ing in certain  essential features from the handi work 
of a l l  tlie nath'e races of North America, and, as far as 
is known at presen t ,  from all other races in Europe or 
in America in post-Col u mbian days. 

. t. t • 

THE RECENT WELSBACH DECISION. 

On the 7th i nstant an opinion by Judge Shipman 
was handed down by the Un ited States Ci rcuit Court 
of Appeals for the Second C i rcuit, affirming an order of 
the Circ u i t  Court  granting an inj unction pendente lite agai n st the Alllel'ican Incandescent Lamp Com-, 
pany i n  an action brought b y  the Welsbach Light 
Company u nder the Rawson patent, No. 407,963, which 
covers the process Qf coating the well k nown incandes
cent gas mantles with paraffine or other s u itable m a
terial to protect them from breakage in packi n g  or 
handling. 

This  opinion is of more than ordinary interest, s ince 
. it establishes, for this circuit at least, the doctrine 

that in an infringement action where the, i nvention 
covered by the patent was made in a foreign country, 
the patentee, to avoid the effect of prior use in this coun-
try, may, under certain circumstance�, carry h is i nven
tion back to the actual date of invention abroad. In 
t h is case the i nventors filed an application for a 
BI' it ish patent Septem ber 1. 1886, w h ich was published 
July 23, 1887. The application for the patent i n  suit 
was filed in this country on August 21, 1888, and the 
defendant's contention was that the patent was void  
because Welsbach (the  original i nventor of the lamp) 
had used the Rawson process i n  this country prior 
to the date o n  which the British pat,ent was published. 

After reciting the facts, Judge Shipman says : 
.. This question arises: Can an i nfrillger defeat let

ters patent of the Un ited Statp.s to an original inventor 
i n  a foreign country by proof that a few days before 
the date of a prior foreign patent to th.e same ill ventor, 
but not before the date of the application for such 
patent, and less than two years before the date of the 
appl ication for a United States patent, the i n vention 
was Ilsed in this country by a person who did not i n
vent it? 

• .  It i s  contended by the defendant that under Sec
tion 4886 of the Re\'ised Statutes the Rawson patent 
was void , on the ground that the improvement was 
known and used in this country before the invention 
thereof. because the actual i n ventor is not permitted 
to show that the date of his i nvention was prior to the 
date of his foreign patent. . . . We ,are of the opinion 
that the language of the section refers to the actual 
and not an artificial date, and that where there is n o  
contest between inventors, i f  knowledge in this coun try 
did not precede the actual date of the invention. u n
less it bad been used in this country for two years 
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before the application, the inventor was entitled to a. 
patent. 

.. Our conclusion is that as against an infringer the 
patentee i n  a United States patent for an i n vention 
previously m ade by him and patented in a foreign 
country may, to avoid al leged use in this cou ntry by 
an i nfringer before the date of the foreign patent, 
show the date of the application for the foreign patent, 
for the p urpose of showi n g  the actual date of h is in
vention in a foreign country. 

This  summary of the Court's conclusion appar
ently l imits the application of the decision to cases 
where the prior use in this country is relied upon to de
feat the  patent, used by an i n fl'inger, b u t  it would 
seem that in  this case Welsbach was cal led an .. in
fringer " only because i t  was not affirmatively and con
clusively proved that he was an original im'entor of 
the method. 

• " 1. 
THE POLLOK LIFE-SAVING PRIZE. 

A decree arran gin g for t h e  intel'llational competi
tion for the best life· saving d e v i ces i n  cases of disas
ter at sea was s igned Decem bel' 9 by the Com m issioner
General of the Paris Exposit ion,  l\[. Picard, and Ferdi
nand W. Peck, United States Commissioner-General. 
The first article pmvides for the opening of the COIII 
petition for the best l i fe·saving apparatus or devices 
for use i n  cases of disaster at sea. The com petition 
w i l l  also incl ude devices designed to. save l i fe by pre-, 
vent ing vessels frolll s inking at sea as the result of co l 
l isions. A l l  the competitors m u st be exhibitors i n  the 
proper class, w h ich i s  . .  equipment for the  merchant 
marine. " It  is  also necessary to make a special appli 
cation for participation i n  the competition, which ap 
p l ication i s  to be add ressed to the Commissioner of 
the country to w h ich the competi tor belongs. This  
must be filed before March 1 ,  1900. The dev ices lIIay 
be exhi bited, or working mQdels of  the same or d raw
i n gs Qn a red uced scale wi l l  also be accepted. The 
competitors IIIUst explai n their  exh i bits by full and de
tai led descriptions of the constJ'Uction and met h ods 
employed, the di mensions and names of the pal'ts, their 
weight. cost of experiments, etc. The p rizes wi l l  be 
100,000 francs ($20,000). The compet itiQn w i l l  be judged 
by an international jury, according to the rules set 
forth in the regulations of the Exposition. The j u ry 
w i l l  have the right to require a trial and tests. and 
wil l  fUl'llish faci l ities for this  purpose, but a l l  expenses 
connected with the trial and testi ng of the apparatus 
will have to be borne by the competitors themselves. 
The j ury w i l l  take into consideration the val ue of t h e  
devices a s  preservers of l i fe, not only when once in the 
water, b ut also in the case of appliances which de
pend upon the aid of oth ers than t hose rescued, such 
as boats, rafts, etc, Special attention will be paid to 
the facilities fpr carrying the devices u pon the vessel, 
their seaworthiness, d u rabi l ity, cost, ease of mai n te
n ance, etc. The jury may award the entire a!llOunt to 
one person, if they deem it of sufficient val u e, or  the 
prize m ay be spl it  u p  among t wo or m ore inventors as 
the j ury may thiuk best. If none of the devices pre
sented shal l  be deemed by the jury of sufficient merit  
to j ustify t h e  award of the prize, the j u ry may reject 
al l ,  b u t  may reimburse an y competitor they deem pro
per. 'fhe decision of the j u.ry w i l l  be made known to 
the Secretary of State of each countJoy , and this official 
will attend to the payment

' 
of the s u m s  of aWllrd by 

the j ury. The regulations wi l l  be  distrib uted through· 
the Commissioners-General.  

...... 
REPORT OF THE WEATHER BUREAU. 

The annllal report by Wil l is L. Moore. C h ief of the 
Weather Bureau of the Department of Agriculture, is 
al ways filled with i nterest ing particulars regarding thl:! 
work cart'ied on'by this i m portant bl'anch of the gov
ernment service. 

'I'he closing month s  of 1898 were specially stormy on 
the Great Lakes and the New England coast. The 
m08t severe storm i n  the memory of the l i ving swept 
along the Massachusetts coast, November 26 and 27, 
causing a loss of at l east 200 l ives and many vessels. 
T h is appal i ng loss of l i fe was mainly due to the found
ering of the "Portland, "  w h ich entai led the death of 150 
persons. The captain of this vessel left BQston H arbor 
at the regular t ime, as he had been in the habit of do
ing for years, although storm signals had been flying 
sin('e eleven o'clock in t.h e morn ing, and m arine inter
ests had been cQUlpletely n otified of the coming storm. 
T h e  disasters of this  storm w i l l  not be soon forgotten. 
and the memory of it goh'es emphasis to the  fact 

'
that 

the warning'S of the Weather Bu reau shol1ld be i m 
pl ici tly heeded by al l  mariners, for h ad attent ion been 
given to the danger signals, the " Portlan d" wou ld be 
afloat to-day. The extension of the usual t i m e  l i m i t  
o f  n ight  forecasts froIll thirty-six t o  forty-ei ght hours 
has marked an i m portant change in the  forecast work 
of the Bl1reau . T h e  forecast officials were directed 
that beginni ng" Marc\:! 1, 1899, the period covered by' 
night forecasts should be increased to forty-eight hours. 
The success already attained has fu lly justified the 
issuance of the ordel', The new stationl! i n  the West 
Indian region gave important news of the great 
burrican,e of September 10. The warnings were of the 
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utmost value, and saved vast quantities of l ife and 
property. The Weather Bureau work on the Great 
Lakes has also been m ost successful d uring the 
year, and the storm signals kept many vessels in  
port and prevented many casualties and large loss of 
property. The success wh ich has attended the issu
ance of the frost warnings dur ing the year h as also 
been marked, and have proved very useful to farmer8, 
orchardists and gardeners. Among the most i m portant 
cautiolls issued by the Weather Bureau are those 
w h ich give notice to agricultural and com mercial in
terests of the approach of abnormally low temperatures. 
Warnings of this class have been particu larly success
ful  d uring the past year, and a not unim portant 
feature of the ad vices has been the est i m ates of the 
probable continuation of this  inj u rious ly  low tem 
perature. T h e  recognized accuracy of t h e  temperature 
forecasts has caused them to be 'closely watched by 
various i nterests, and in the commercial centers owners 
of perishable gooods are almost absolutely controlled 
by ad vices received b y  the Weather Bureau; and the 
special reports and newspaper comments give unques
tionable e v idence that the warnings prompted protec
tive measures w hereby crops, l ive stock, perishable 
goods and merchandise of the value of hundreds of 
thousands of dol lars were saved. One warning which 
was  issued to  the truck growers i n  the South fifteen 
hours in advauce of a cold wave saved $500, 000. 

The ri ver and flood service d i d  not develop any 
features of special  i nterest d uring the year. The West 
I ndian sen'ice is now in good r u n ning ord er, and the 
natural conservatism of the i nhabitants of the peveral 
islands in the 'Vest Indies  and the  Spanish Mai n has 
at last been broken down, an d people  are beginni ng to 
real ize that. the warnings are of the u tmost value. 
Many expressions of thanks and gratification h ave 
been recei ved from the local government official s  and 
c itizens for the inauguration of the service in the West 
I n dies, the expense of which is  borne by the United 
States go\·ernment. 

A convention of Weather Bureau officials was held 
at Omah a, Nebraska, October, 1898, and the disclls
sions covered a wide range of subjects, a l l  of wh ich 
h ad an important bear ing u pon the practical work. of 
the Bureau'. The exchange of views and the d iscus
sion of methods i n dulged in, were m utual ly helpfu l  and 
sti m ulati ng. The con vention was atten ded by ei ghty
th ree delegates, and a complete report contaimng al l 
the papers and d iscussions w as prInted and exten
sively circulated. 'fhe personnel of the B u reau is kept 
up to i ts form er h igh level and the d isci p l ine in t h e  
Bureau i s  admirable. 

" 

T h e  n umber of deaths by l ightning stroke in th e cal 
endar year 1898 was 367, and the n u m ber of inj uries 494. 
Nine hundred and sixty-s ix  barns, sheds, etc. , 735 
d wellings. stores, etc:; 95 ch urches and schools and 70 
other buildings were struck and damaged by lightning, 
the approximate loss being $1 , 500, 000. Of the bui ld
ings stru ck, 40 were provided with lightning rods; 855 
were unprotected, ·and in 952 cases. it coul d  not be ascer
tained whethel' the  b u i ldings were provided with l ight
n i ng rods or not. The value of stock reported ki l led 
was $48,257, and 964 head of cattl e were k i l led. 

At the close of the l ast fiscal year 17  kite stations 
were in  operation, and 249 ascensions had been llIade. 
in each of which the elevation attained exceeded 1,000 
feet. The work was contin ued unti l  about the m iddle 
of November, 1 898, at w h ich time 1217 ascensions of 
1 , 000 feet and over had been made. There is a stead y 
increase in the nu mber and excellence of meteorologoi 
cal papers Qffered for pnblicat ion i n  the Monthly 
Weather Review, which is admirably edited by Pro
fessor Cleveland Abbe. 

• 'e, • 
THE PROPOSED TUNNEL UNDER THE STRAITS OF 

GIBRALTAR, 

We are i n  receipt of a pamphlet describing the pro
j ect of M. Jean Berl ier, C.E.,  of Paris. for an inter
continental tunnel undel' the Straits of Gibraltar. mak
ing a connection with the rai lways of Morocco. The 
plan is  a most interesting one, although in OU I' estima
tion the"great cost of the same, w hich would be not less 
than $25,000,000, would h ardly seem to warrant the ex
penditure. The amo unt of traffic between Spai n and 
Morocco w

'
ould necessaril y  ,be rather smal l at first. 

Africa is at present the seat of llIany of the most i m
portant engineel'i ng enterprises of the day, a n d  there is  
no doubt that it  h as a great future i n  store for it .  
Morocco is  an ideal  w inter resort, and doubt less, i f  it  
could be easi ly reached, would prove a competitor of  
Algiers or even Egypt. The bui ld ing of a new tunnel 
and rai l way line would u n doubtedly largely develop 
the French colonies. The tu nnel is, to h ave its north· 
ern terminal at Baqueros, Spain, on the Cadiz· 
Malaga line, to the westward of Gibraltar. The south· 
ern terminus would be at Tangier, which l ies very near 
the west coast of A frica. The tunnel proper would be 
t wenty miles 10lJg and the approaches wo uld' add over 
flve m i les more to the length.  The pamph let is ac
compan ied by elaborate maps and profiles showing 
that the tunnel is  perfet'Otly possible from an engineer. 
ing point of view. The !lcheme is an interesting one 
and should awake. considerable discuijsiol.l, 
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A BACK-PEDALING BRAKE FOR CHAIN AND CHAIN

LESS BICYCLES. 

A back- pedaling brake w hich presents m any novel 
featUl'es in its construction has been invented by 
Edgar S. Stem and Arthur O. Dunlap, of Alderson, 

A BACK·PEDALING BRAKE FOR CHAIN AND CHAIN

LESS BICYCLES. 

Penn. Fig. 1 is a general view of the device. Figs. 2 
and 3 are cross-sections. 

The braking mechanism is appl,icable both to chain 
and chainless wheels and is contai llPd in the crank
ilanger. On su itable bearin gs, a sleeve, B, is carried,  
;ol'luing the trunnion for the driving gear wheel, C. 
T h e  pedal shaft turns on beari n gs within the sleeve, B. 
At one end the crank-hanger is provided wit h  a ca"se 
for the gear wheel ; at the other end 
with a cap, D. N ear the cap end of 
the pedal-shaft , a cross arlll, E (Fig. 2), 
is fastened, forming a clutch member, 
havi n g  eccentric edges term i n at.ing in  
shou lders, adapted to  engage corre
sponding shoulders on shoes, G, likec 
wise provided with eccentric edges. 
Recesses in the cross arms, E. contain 
balls for rol lers designed to en gage the 
edges o f  the shoes, G. A ring, K. is 
loosely fitted within the crank-hanger 
and a cam encircles the clutch me m
ber, E, and is held i n place by the 
cap , D. When the shaft forces the 
shoulders of the cross arm, E ,  i nto en
gagement with the shoulders of the 
"sh oes, G,  the shoes are turned loosely 
within the ring. K. and around with 
the shaft and clutch member, E. But 
when th e  shaft turns in the opposite 
direction, the rollers or balls are forced 

. against the eccentric inner edges of the 
�hoes, thus locking the shoes 
"11(1 r ing together. Rigidly 
-pcured to the left end of the 
�Ieeve, B, is a collar, J (Fig. 
3), against which act two 

. brake·straps, each fastened at 
one end of the crank hang-er 
by a dovetailed connection, L. 

The other ends of the straps 
al'e connected with the ring, 
K. by pi ns . When the ring 
is idle the brake-straps are 
loose ; but when the ri n g  is 
locked with the shoes, G, and 
therefore turned with the 
sha ft, the straps will be drawn 
tightly agai nst the col lar, J. 

v 

� cientific �tUerican. 
bhaft. When the �haft i!; driven forwanlly by the pedals, 
th e  clutch member, E, on the gear end will be caused 
to turn with the shaft, in the manner just described . 

When it is desired to coast, the pedals are held station
ary, and the parts are free to run. In order to stop 
the machine, back pressure is applied to the pedals, so 
that the clutch , E, on the left end will throw the shoes, 
G, out against the ring, K, thereby causing the ring to 

turn, contracting the brake-straps against the collal', J, 
and stopping the motion of the sleeve, B, and hence of 
the gear, C. 

AN INSECT-POWDER DUSTER FOR PLANTS. 

To provide a means for discharging insect-destroying 
powder u pon vines and shrubs, a d uster h as been in
vented by Alfred and Thomas R. Hopper, of Highland, 
N. Y., w hich is of light construction, so that it can be 

easily carried about, and which is provided with a sim
ple means for regulating the supply of powder to the 
discharge-tube. 

Fig. 1 is a perspective view of the complete device; 
Fig. 2 is a longitudinal section ; Fig. 3 is a cross sec
tion ; and Fig. 4 shows an eq ualizing nozzl e em ployed . 

The insect-powder d uster is composed of a uellows 

communicating with a powder- chalUhpr si t uated be
Iow a hopper and forming part of a discharge-tube car· 
rying two divergent nozzles at the  outer end. The 
hop ppr- bottom (Fig. 3)  has triangular openings lead
ing to the powder-chamber and controlled by triangu
lar valve-plates, which are connected with a rod ex
tending outwardly through an opening in a wall of 
the powder-chamber. By operating these val ves the 
size of the opening can be changed to permit  more or 
less powder to pass to the chamber. In order to break 
up the lumps of powder in the hopper, triangular agi
tators are used, the u pper ends of w h ich,  as shown in 
Fig.  2. are connected by m eans of a rod with two links 
pi voted to opposite sides of the bel lows. Hence, when 
the b ellows are operated, the links are simultaneously 

Fig. 2 .-SECTION OF THE ELECTRIC HOSE WAGON. 

given a shear-like action and the rod is reciprocated 
to cause the agitators to break up the powder. 

The discharge nozzles are tunnel-shaped, and are so 
mounted that a space is left between their outer sur
faces and the inner faces of the discharge-tub es, so that 

4: 
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AN INSECT-POWDER DUSTER FOR PLANTS. 

the powder is forced both through the interior of the 
nozzles and along th e exterior, t o  obtain an equal dis
tribution. A strap is provided by means of which the 
device can be h ung from the shou lder. 

The const.ruction described enables the powder to 
be discharged directly down 01' horizontally through 
the foliage. If insects have in fested the under side of 
a leaf, the po wder can be discharged upwardly against 
the contami nated su rface. The shape of the nozzle 

, 
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tends to spread a smal l  quantity of 

powder over a large surface. 
...... 

AN ELECTRIC HOSE WAGON. 

The fire department of the city of 
Paris has recently provided itself with 
a hose wagon propelled by electricity. 
'I'h is new automobi le, ,!"hich we illus
trate herewith, and which was devised 
and constructed in the department's 
shops u n der the supervision of Adj u
tant Morvan, carries the crew and 
equipment necessary to fight incipient 
fires and save l i fe. As the first experi
ments with it h ave been eminently 
successful ,  the city will, in a near 
future, be provided with similar ve
h icles, the use of which will have the 
ad vantage of saving time and also 
money, since the Ulaintenance of the 
horses of  the fire department costs at 

present at least $200 a day . The fire 
service of the com i n g  Exposition wi l l  

be  performed b y  vehicles of 
tile sallie natu reo 

'l'his wagon weighs, when 
empty, :!S:!O pounds, that is  
to say, less than one o f  the 
electric hacks that h ave been 
running for some t ime past 
in the streets of Pari s . 'I'he 
presence of the cre w of frolll 
six to eight men and the 
equ i pment brings the weight 
up to about 0,275 pounds. 
each IlIan being s u pposed to 
weigh 150 pounds. The box 
and all the motive parts al e 
mounted upon a U-shaped 
steel frallle, B, the curved 
front of w hich rests u pon a 
compou nd axle through the 
intermedi u Il1 of three sprin g�, 
A, while the back is supported 
uy an ordinary axle through 
the interllled i u lII of a single 
spring. The tractive stress 
of the  motor is exerted U pOIl 
the frame through a rod . E, 

wh ich serves at the same tiIue 
as a chain stretcher. 

The box is divided into two 
pltl'is; upon the front spat 
sit two drivers, of whom th e 
one to the  right maneu· 
vers th e  s t e e r i n g  wheels 
through a. l ar�e hand wheel. 
V, the controller by means 
of a small hand wheel at the 
side, and the pedal, b, of the 
mechanical brake by means 
of his foot. 

At the gear end of the 
crank-hanger a so m e w  h a t" 
similar clutch m echanism is 
provided. Hel'e WE' also have 
a shouldered cross-arm, E, 

th e balls of which are caused 
to im p inge against brake 
shoes, G, held movably to
gether as in the first case. 
'],herp is, however, no loose 
ring. When the shou lders of 
the clutch. E, and of the 
sh oes , G ,  are in engagement 
with each other, the clutch 
luember, E, th e  shoes, and 
the shaft turn t o g e th e r .  
When the clutch member, E, 

is t urned in the opposite d i
rection, the rollers on the 
clutch member bind against 
the eccentric edges of the 
shoes and lock the gear and 
shoes together, S0 that the 
gear is caused to turn with the Fig. I.-ELECTRIC HOSE WAGON OF THE FIRE DEPARTMENT OF PARIS. 

The hose reel, N. is situ
a.ted under the back part of 
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the frame, of which it is independ ent. I t  consists of a 
d r u m  mounted upon two w heelti. Each of its ex
tre m i ties is  provided with a journal upon w hich is 
placed a ring that on the one hand is connected with 
the frame by a chain, and, on the other, with a wind
lass through another chain. Upon actuating the wind
lass by means of a lateral hand wheel, L, the reel is 
raised above or lowereil 
to the ground. In t I l e  
latter case, i t  is  separat · 
ed from the wagon for 
the u n winding- of the 
hose. 

Jeitutifie jtUtrican. 
distributing box into which may be 'nserted a spring
jack connected with the charging cables, or a plug, of 
which the presence is necessary for the passage of the 
current from the battery into the motor, and which 
when withdrawn renders the vehicle iwmovable ; (5) a 
series of interru pters controlling the incandescent lamps, 
lanterns, and a lamp for l ighting the m easnring ap-

4Yz m i les would be run, provided the vehicle were 
callen out two or three ti mes a day, This assures of a 
return in good condition, 

The reel at the back carries 525 feet of 2�-i nch hose, 
w h i le 260 feet of a smaller diameter, along with three 
nozzles, are arranged i n  a box. The equ i p ment is com
pleted by a short ladder suspended at one of the sides 

of t h e  wagon , 
The hose carriage h f H;  

received a very £1 ra(' 1  i ·  
cal test and is n o w  work
ing i n  adm i ra b l e  fash
ion, At severa l fi res i t  
arri ved before the en
gi

·
nes and hose cll rts 

drawn by horses. T il e  
Fire Department of 
Paris has ordered six 
other electrical ly- pro
pelled fire-exti ng'uish
ing machines of niffer
ent 1lI0d",ls ,  i n cl uding a 
hook and ladder and 
steam fire engines ; they 
wi l l  be in use at the Ex
position . 

For the above par
t iculars and the en
gravi n g-s, w e  a r e  i n 
debted t o  L e  Magasin 
Pittoresq ue. 

--_. _  ... ---
THE LATE ALASKA 

EARTHQUAKE. 

The box of accumula
tors, D, i s  suspended 
from the frame by four 
rods provided with roll
ers and spri n g-so  'rhl'  
heads 1" of  these rod, 
move upon knife edges, 
so that the suspension 
may be very elastic and 
assnre a perfect verti
cfl.l i t y of t h e  box nnder 
al l circumstances. The 
box is of metal and 
con tains fort.y-four ele
ments of C .  G. S. accu
m u l ators, w e i  g- h i n  g 
a b o u t 1 , 140 pounds 
and h a v i l l g  a capacity 
of 1.'iO ampel'e-hours at 
a d ischarge of 3ij alll
peres. '1'he accumulator 
plates are of the oxide 
of lead t.ype. The tech
n i cal  sel'vice of the de
partment su b i ll itted to 
experi ment various ele
I l Il'lIts furnished. by dif
ferent French manufac
t u rers, but  the only 
ones t h at gll '-e,!"atisfac
tioll were those supplied 
by the Socie re  d es Voi 
t u res et Accu lll ll lateurs 
Electriqnep. of N euilly
snr· Seine. I l  seems that 

INTERIOR OF AN INDIAN HOUSE , YAKUTAT BAY, ALASKA, 

For weel,s preceding 
the v i olent " ol ca n i c  
eruption in  t h e  i s land of  
H awaii,  s e v e r e :t li · 
monitory earthqu a kes 
were fel t  all a long' 
the western shores of 
the North American 
continent f r o  m the 
Isth mus of Panama to 
Puget Sound.  Along 
the coast of California 
n umerous shocks of un-

the g-ood resu lts /liven by these accumulators are due to 
a n  i l l l proved met hod of mal, i l l g  the paste with which 
the p l ates are covered; The d i I1Iensions of the plates are 
10% by 5Yz by Yz inches. 'r ile 11Iotor is of t ile  T, type 
of 4, 500 volts. It is provided with t wo armatures and 
two col lectors u pon the same shaft, but thel'e is but 
one ind uctor wind i n g-, T h e  t wo armature windings 
al'e i n  the proportion of five to three, and may be 
cou pled i n  several different manners by the controller 
i n  order to obtai n different rates of speed without 
chan g-i n g- the cou pl ing of the elements of the battery 
assembled in  series, or without 
varying the excitation, The re
sult  of this arran g-ement is that 
the motor is alway;; exci ted nor
mal l y  and that the brushes give 
rise on ly to a m i n i m ll lll quantity 
of sparks, The fiat form of the 
battery al lows of its being in-

, st.al len under the box, The con
trol ler hwel' permits of seven 
speeds being obtained, the great
est of which does n o t  exceed 13 
mi les an hour. 

In front of the box, under the 
eyes of the drive l', are placed 
the  fol lowing' measuring and con
t ro l l i n g  apparat us : 

(1 )  An aperiodic vol t m eter, (2) 
an aperi od i c  alllperemetel', (3) a. 
fusible lead circuit breaker, (4) >t 

Copyrighted t�, hy T.  W. Taber. 

paratus ; (6) an interrupter controll ing a collector for 
supplying two arc lamps of 10 amperes, designed for 
l ight ing' the field of operations, 

The accumulators permit of making a run of 60 
m i les, without I'echarging, at a speed of from 7 to 9 
m iles an h o ur, Such speed can be easi ly increased to 
13 m i les an hour at n ight, when the way is c lear. T h e  
consum ptiou i s ,  at a speed of 9 mi les an hour, from 35 
to 40 am peres at 90 volts, By consuming 50 am peres, 
13 m i les IDay be made u pon a level. As the radius  of 
the fire centers is 5,000 feet, on an average, from 3Yz to 

THE FRONT OF THE GREAT MUIR GLACIER, ALASKA. 

Copyrighted 1899 by I. W. Taber. 

comIDon severity occur
red and cont in ued unti l  the outbreak of Maun a  Loa on 
the morning of July 4 l ast, when they appeared to 'sub
s ide, The q u i etness was on ly te lll Porary. however, 
though the scene of distnrbance was transferred froUl 

equatorial to Arct i c  latitu des. A laska was the theater 
for a display of seismic power such as the world has 
seldom witnessed, which. had it ha ppened in  regions 
less remote or had been pop u lated by others than a 
few scattered bands of aborigi n e s, would have been a 
catastrophe at which the world would have grown 
pale at the bare recital. Fortu nately the dread ful up

heaval h ad w i tn esses among 
white men, and what wou l d  
have been a n  incident of horror 
to be preserved among the tradi 
tions o f  a few terror-stricken In
d ians was carefu l l y  observed by 
lllen whose prob i ty places their 
recital beyond the suspicion of 
a doubt. The effects of the 
shocks were noticed far at sea 
by navigators, from w hich t h e  
enormous extent o f  the dist.urb
ances can be easi ly  calcu lated, 

The P n get Sou n d  country was 
coincidently shaken, and from 
al l  accounts it would a ppear 
that with Mou n t  St.. El ias  as  
a center the region affected 
by t h e  shocks was ful ly  fOllr · 
thousand miles in dill.meter, 

OHIEF YAN·A-TCHOO'S VILLAGE, YAKUTAT,  ALASKA , SHOWING WAR CANOES. MOUTH OF THE SUB-Gr.ACIAt STREAM, MUIR GLACIER, AL!SKA. 
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The effect has been to permanently change the con
tour of portions of the Alaska coast. Many well-known 
is lands h ave been s w a l lo wed up and others risen in 
their places, Land marks wel l  d efi ned and known to 
every n avi gator of  the coast have d isappeared, and 
every glacier from J u neau and vici n i ty, i ncl ud in g all 
those known to tourists in Glaciel' Hay and e lsewhere, 
have s u ffered m u ti lation , w h ich destroyed their  won
d ro u s  beauty and leve led their m ighty ramparts for 
r.housands of  feet back troin the sea . In t h e  N orth
west 'rerritory volcano es are I'eported t o  have been seen 
in ran ges w here they w e re n ever before observed. 
Puget Sound was v io len t ly shaken , and in the d i stan t 
is lands of the Alaska A rchip elago severe earth q uake 
sh ocks exc i ted i nten se a lar lll . Along the coast near 
Mou nt St. E l ias th e u p h eaval was accompanied by 
h u ge and de vastati n g  \vaterspou ts, w h i le enormous 
tidal waves rushed in from the sea with o verwhel min g 
power. Great rocks fel l from th e sides of the moun-

. tai n s  and crashed i n to t he val leys below.  The earth 
moved with the a w fu l  veloc ity and u nd u lation of the 
waves of th e sea,  shak i n g  mou ntain s from their bases 
and prostmt i n g t h e  h uge forests that covered their 
s lopes. 

The date of th e  earth q u ake was September 10, 
tho u gh warn i n g  shocks h ad been felt for some time 
prev ious. T h ree wh i te men were p rospecting on the 
shores of Disen chantment Bay, which l ies at the foot 
of Mount St. E l ias and contain s  the great H u b bard 
glacier, w h ich h as been observed o n ly by scientists and 
ex plorers, l y i n g, as it  d oes , far beyon d the rout� of  
touri sts, and about fifty m i les west of Yakutat Bay. 
The prospectors were ca m ped on a ridge separat i ng a 
large fresh water lake from the ocean . A violent 
shock th re w  dow n the obstruction , and the great flood 
fro m the lake swept down the bank, carrying the th ree 
llI en a lon g with it. Con currently,  a great cidal wave 
sw ept i n to the bay, wh ich wat;hed the men back agai n 
and left them high an d dry u pon the side of a m oun
tai n . 

They descri be the osci llation of the earth as terri fic, 
and were w itnesses to th e destruction of the  w hole 
front of H u b bard glacier, with its face of solid  ice ex
tend i n g  several h u ndred feet above the tide. For a 
m i l e  from the sea the glac ier was fractu red and thrown 
i n  the bay. The men fled to Yak utat Bay, fi fty m i les 
d istant,  and reached that point after a jou rn ey beset 
w i t h  per i l .  At Yak u tat Bay, Rev. Sheldon Jackson, 
Ed ucation al Su peri n ten dent of  Alaska, h appened to 
be- v isiti ng. H e  graph i cal ly describes the trem en dous 
con vulsions accompan ying the shoc ks, the u n d ulating 
shores as the earth wave swept back and forth,  to
gether with the enormous tidal w a ves w h i c h  rushed 
i nto the bay and were eng u lfed in the (}r"evass('s 
w h ich ope ned a lon g t he shores . Th e terror i n sp i red 
alllong t h e  I n d ians at the Yak utat Mission was un
speakable, t h o n gh no l i ves were lost. 

T he Ill ost disastrous a n d  permanen t effect of the 
earthq u al{e i s  seen am ong the glaciers . Foster glacier, 
n ear J u n eau, has had i ts beauty a l m ost destroyed. Al l  
that portion of i t  fron ti ng o n  Ta k u  I n let, w h ich the 
sun had scu l ptu red i n t o  w o n d rous a n d  e n chanti n g  
forms,  has b�en t h ro w n  i n to t h e  sea, and rU lllor asserts 
every glacier on G lacier Bay , i l l cl u d i ng the Great M u i l', 
h as s u ffered the same cat astrophe. Tou rists i n  Alaska 
can n e ver forget their fi rst i m p ress i ons of the m ighty 
M u i r  gl acier. It extends land ward for over forty 
m iles, a frozen r i ver w it h  o vel' twenty lat era l  branches. 
It fro n ts u pon the sea fm' two m i les and a half, a wal l 
of ice from two to th ree h u n d red feet i n  height. 
Sou ndi n gs g i ve i t  a d epth of seven h u n dred and fifty 
feet below the tide , 80 that, from base to su m m i t  it is a 
thousan d feet h igh . Fro m th i s  wal l  of ice every m i n 
u t e  t here d ro ps i n t o  the sea  45, 000 tons of i ce, o r  e very 
day no less t han 200, 000, 000 c u b i c  feet. Reports are 
that the whole front of the Mui l' glilCiel' and extend
ing back for a mile h as been cast i n to th e sea. Occ u r
r i n g  at a t i m e  when the coasts of Alask a were d eserted , 
the f u l l  effects of the eart h q u ake w i l l  no� be kno wn 
u n ti l  n e x t  s u m mer per lll its t h e  ad vance of the tourist 
a n d  explorer. 

• • • • • 
'rile Pop u l at i o n  of L o ndon. 

Last y.,Ul" � statistics show t h at the popu lation of 
Lon d o n  i lS  4. 484, 717. Fur e ve i·y 1 ,GOO i n h abitan ts there 
were ao b i rths and 1 7 '7  death s . The n u m ber of infants 
who died ' i n the i r first year was 158 for every 1 ,000 
births. D u r i n g  the per iod extend ing from 1887 to 1 896 
the mortal i ty was lower t han i n Paris, Brussels, Am
sterdam , Berl in,  and Co penhagen ;  but in 1897 i t  in
creased to such an extent that it  i s  now very l ittle  
lo wer than that of most E uropean cities, Rome in
el uded. 

.. I • • • 
Tile World's C o r n  Crop fer 1 8 9 9 . · 

The world's corn crop for 1899 is 2, 611 , 000, 000. bush
els, of wh ich the United States furnishes 2, 200. 000, 000 
b u shels ;  A u stria- H u ngary furn i sh es 98, 000. 000 b ushels, 
a serious fal l in g  off from the 153,000,1100 bus hels of last 
y ear. Argentina comes next with 72,000, 000 bushels, 
then comes Italy with 68,000, 000 bushels. The crop is 
about 111 ,000,000 bushels more tban the average crop 
of tbe last four years. 

RAILWAYS OF THE WORLD COMPARED. 

If the rail way statistics for the whole world were as 
accurate l y and con ven iently tabulated as are those of 
this cou n try, it. wo u ld be a simple matter to compare 
the various foreign countries among themselves and 
wi th  the U n i ted States. O n e  h as n ot delved very 
far into the acc u m u lated mass of statistics which are 
n ecessary for such a comparison before he beg i n s  to 
appreciate, as he never did before, the excellence of 
the  statistics of the U n i ted States, as drawn up in our 
own " Poor's Man ual , "  from which i t  i s  needless to 
say our data, as far as the Un ited States i s  concerned, 
h ave been derived. There i s  n o  a n n ual pUblication 
de,'oted to the statistics of E uropean and other rail
roads that professes to  b ave the same scope 'and 
thorough n ess as the work referred to. I n  some of the 
cou ntries , owi ng to the de lay occasioned ch iefly by 
govern mental red tape, it  i s  rarely that one can find 
statistics that are bro ught up to with i n  two or three 
years of those obtai n able for t he U n i ted States . The 
figures for foreign cou n tries gi ven i n  the present 
article  are b ased l argely u pon t h e  Un i versal Directory 
of Rai lway Officials, an exce l lent work i n  its way, 
which is p ubl i shed a n n ually in London. T he totals 
as draw n  up from th i s  work, h owever, have been veri
fied or corrected by statistics w h ich we have person 
ally obtai ned from the proper authorities in the cou n
tries themselves. 

It i s  a well-k no wn fact that while com parison by 
n u m bers con veys a very adequate i mpression up to a 
certai n l imit, when we pass this l imit the llIere state
ment of numbers is not s ufficien t. H ence the popu
larity of comparisons which are made by graph ical 
representat ion .  

TOTAL LENGTH OF RAILROAD TRACKS.-The group 
of locomotives o n  the front page represents the relative 
length of the total amoun t  of rai lroad t rack in the 
leadi n g  cOllnt I'ies of the world . It w i I l  be seen t hat the 
U n i ted States stands at the h ead of  th e l ist and easi l y 
forms a c lass by itse l f, with a total m i leage of 184, 532 
mi les. T he other five countries represen ted can only 
total among themselves about 126,000 mi les, the U n ited 
States, therefore, havi n g 58, 000 m i les more than all 
the rest togeth er. We must bear in m i n d ,  however, 
that a mere comparison by the len gth of the track 
alone does n ot gi ve an accurate idea of the relative im
portance of the railroads. T here are many other con
siderati ons involved, such as the amou n t  of rol ling 
stock, the n umber of trains that are r u n ,  the n u m
ber of passengers carried, the total amoun t of equ i p
ment i n  the  way of engin es a n d  cars, and the total 
a lllount of freight t h at is  carried. 'V h e n  all  these fea
tures are taken i nto consideration, we fi nd that the 
pos ition of the Un i ted States i s  not so cOl1J manding, 
although she still  has a pronou nced lead over all  other 
cou n tr ies. 

LOCOMO'l'IVEs . - -I n  a com parison of th e n u m ber of 
10COIllO t iv('s, the U n ited States comes first with a 

'total of 36, 746. G reat B l' itain cOllies n ext with to, -
602, o r  a l ittle o '"er hal f a s  man y. T h e n  follow Ger
Illany with 16. 842, FI'ance w ith 10, 502, Russia with 
8. 748, and Brit ish  I nd ia has a total of 4, 258. Now,  b y  
d i v id i n g t h e  total l en gth of tra�k by t h e  n u m ber 
of locomotives, the reader can make for h i m self an 
i n teresti n g comparison tendi n g  to show the density 
of the traffic in each country, the same poi n t  bei n g  
brought  out ,  of course, by d i v i d i n g  the total len gth of  
track by the nu mber of passengers carried and t h e  
total tons of freight that are  hauled e very yea r. It wi l l  
be seen that Great B ritain has the largest n um ber of lo
comotives to a g i ven len gth of track, wh ile the U n ited 
S tates and British I nd ia have the smal lest proportion 
to the m ile. Here again an i m portan t  mod i i..!ation m u s t  
be made ; for  a l l  locomotives are by n o  llleans a l i ke i n  
size a n d  power, the A merican engine be i ng a far 
heav ier and more capable mach i n e  than those of 
Eu rope . Not on ly is  the A merican en gine more po w
er f ul ,  but  it  is  m ore heavily worked, an d if we were to 
i n crease the totals of the Un i ted States by 50 per cent, 
we shou ld  get a figure w h ich more correct ly represents 
the motive power of this  country as �ompared with 
that of the others mentioned i n  our table. There are 
no locomotives in  E u rope t o  compare with the giant 
freight l ocomoti ves latel y bui l t  by the Schenectady 
or Brooks work!!, wh ich weigh over 100 tons without 
the tender, and are capable of exerti n g  a d rawbar
pull  of 22 to 25 tons, and h aul in g  on the level a 
train nearly a mi le  in length and w e igh ing over 5,000 
tons. 

CARS. -In the table of the total n u mber of passen 
ger cars, it wi l l  be seen t hat the United States ranks as 
third, Great Britain com i n g  fir!!t with the enormous 
n u mber of 62, 252, German y  being a poor second with 
34, 590, ahd the Uni ted States third w ith 33,893. Here 
agai n ,  as i n  the case of t h e  locomoti ves, it  m ust be re
membered that the American eigh t-wheel passenger 
car i s larger and has a greater carrying capacity than 
the En gl ish four or six-wheel passenger coach. In 
length i t  is  approximately  double and in passenger
carry ing ' capacity it is from 30 to 50 per cent larger. 
The absence of �any p latforms or a central aisle on tbe 
typi cal English coach enables it  to carry a larger num
ber of passengers in proportion to its length than is 
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possible on the American car ; b ut neverth eless it is 
certain that the average American car h as consider
ably larger capacity than t h e  average English or 
E uropean coach. At the same time we m ust remem
ber that A mer ican ideas are very rapid l y  being adopt
ed in the eq u ipmen t of Engl ish and Continental roads, 
and the ei ght and twel ve- wheel corridor or central 
aisle type is gradually taking the place of the . smaller 
and less convenient " carriage " of former days . 

FREIGHT CARS. -In the com parison of the freight 
cars the U nited States has an enormous lead, ' not 
merely in n umbers, but also in the capacity of indi
vidual cars. With a total of 1 , 284, 807, she has about 
double as many as Great Britain and abou t four  times 
as many as France or Germany ; moreover, the aver
age American freight car is a giant compared w ith th e 
European " wagon " or " truck," for while  the latter 
h as a capacity of fi ve to eight or ten tons, the average 
American ' freight car w i l l  r u n  f rom ten to twen ty tons ; 
so that it is not statin g  the case too strongly to say 
that the total earrying capacity of all t h �  freigh t  cars 
of American railroads is from three to four times as 
gl'eat as that of the Eng l ish .. goods wagons, " as they 
are cal led, and about 100 per cent greater than that of 
all the combined freight cars of the fi ve foreign rail
road systems i n e l u ded in t h i s comparison. 

PASSENGERS CARRIED.-When we come to the 
statistics of passen ger cars, (treat Britain holds a com
m an d i n g  lead over all other countries, with a total of 
1 ,062, 9 1 1 , 000 passengers carried in one year. The 
U n ited States comes next with over 698, 342, 000, i ncl ud
i n g  over 183, 000,000 carried ann ual ly by the steam 
railroads of the ' Manhattan Elevated Roads, New 
York ; German y is  a good t h ird w ith 646,461 ,000. 
Then th ere is a considerable drop, France carry
in g 382, 240,316, fol lowed by British India with over 
160, 000,000, and Russia w ith a total of over 97, 000, -
000. At first sight these figures are somewh at stagger
i n g, especially  w hen we compare Great Britain w i t h  
this  coun try, and it  will  natural ly be asked how, w ith 
about one·eighth as many m i les of track , Great Britain 
should carry forty- five per cent more passengers. H e re 
agai n there is a qu al i fying factor to be cons idered . 
The len gth of the average passenger jou rney i n  this 
country i s  considerabl y gl'eater than that of the aver
age rai lway - jou rney i n  E ngland. T his is d u e  to t h e  
vast extent of country a n d  t h e  great d istances that are 
traveled in the United States. There is, moreover, a 
far larger proportion of the B ri tish popu lace d w e l l i n g 
i n  c ities, a n d  a large percen tage of the city d wel l ers 
are carried to and from their  work by subur ban pas
sen ger t rai ns,  the a lllou n t  of s uburban travel in greater 
London alone with its five or six m i l l ion i n habitants 
bei ng enormous ; furtherlllore, the i i beral provision 
of what are known as par l iame ntary and workmen's 
trains, aud the re markably low rent at w h ich suburban 
cottages m ay be obtai ned , enables t h e  B ritish work-

- man to beco me a su b urban resident to an extent that 
is not possi bl e in th is country . Another explanat ion 
of the enor lllous pass enger travel i n  Englaud is to be 
found i ll t h e  large n u m ber an d  great pop u l ari ty of 
cheap excu rs i on trai ns, w h ich are ru n d ur in g &everal 
months in the sU lll mer. Travel of  this k i n d ,  which is 
carried large ly in the United States by the magn i ficen t 

system of ri ver a n d  sh oal- water steamel's, is i n  E n g
lan d  tal(e n care of almost entirely by the rai lroads. 
The facts q u oted w ill, in a lesser degree, explain the 
large totals of passenger travel in re lation t o  lengt h of 
rai l road track in German y and France. 

TOTAL FREIGHT CARRIED. -As we should nat u ral l y  
expect i n  a country where t h e  provis ion o f  freight cars 
is so generous, the total amount  of freigh t carried i n  
t h e  United States i s  far i ll ad vance of that o f  a n y  other 
cou ntry, the total gi ven in m i l l ions bei n g  for  the U n i ted 
Statet;, 913 : for  Great Britai n ,  437 ; Germa n y, 276 ; 
France, 120 ; Russia, 97 ; a n d  Brit ish Ind ia, 39 m i I I io [l 
tons. A curious fact is brough t out i n  th is cOlll parison 
as between the U n i ted States and' Great B ri ta i n , 
n amely, that the British freight wagon is ord i n ar i ly 
loaded more near'Jy to i ts ful l  capacity than the Ameri
can freight car ; for a l thou gh, as we stated in a pre
ced i n g  paragraph, the capacity of all American cars i s  
abou t  fo u r  t i m e s  that of a l l  English cars, the total 
amou nt of freigh t  carried i s  on ly do uble  as m uch . Just 
h ere is to be fou n d  one reason why the large ca paci t y  
of the American car is  n o t  su ited t o  the English rail 
road system, w here consi gn ments to part icu lal' villag-es 
and sUlall to wns freq uently have a w hole car reserved 
to themselves, so that the car may be d ropped at its 
desti nation and the train procee d  without any de lay 
of unloading. The Engl ish claim that by usi ng a 
s Ul al ler car the p roportion of the paying load to the 
dead load, that is to say, of the freight to the car, i s  
larger than i t  would be i f  the large capacity American 
car were used. The trnth of th is  contention certai n l y  
seems t o  b e  borne o u t  by t h e  figures referred t o  i n  o u r  
table. 

.. . . , .  

THE Agricu ltural Department wil l  make an interest
ing exhibit at the Paris E x pos i tion covering irrigation 
methods in the W est. A go vern men t expert will  hll\"e 
charge of the exh ib it, w hich w i l l  include photographs, 
working drawings aDd lIlodels of irrigation plants. 
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Science Note •• 

M. Henri Coupon has been experimenting with the 
action of an resthetics on seeds. He shows that they 
do not inj u re the grain, but the insects that attack it  
are destroyed. C h loroform it! recommended. The 
grain is,  however, very sensit ive to anresthetic vapors, 
which retard their germination or k i l l  them. 

I n  S i a m  the l iquid measure used is derived from a 
cocoanut sh el l which is capable of holdi n g  830 t:Ulla
ri n d  seeds, and 20 of these units  equal a capacity of a 
woode n  b ucket. In dry measure, 830 tamal' ind seeds 
lllake 1 " k'anahn," and 25 " k'anah n " make 1 " sat," 
or  bam boo basket : 80 . . sat , . m ake 1 • .  k w ien , " or cart. 
This i s  an exam p l e  of t h e  pri m i t i ve or igin of most u n i ts 
of weights and measures. 

The subject of  green oysters has recently awakened 
considerab le attention. They are more h i gh l y  p rized by 
lllany consu mers abroad than tne ord i nal�y k i nds. The 
opinion i s  widespread that the gree n i n g  i s  i n j u rious. 
'l' he  Mare n n es oysters are har lu less, howevel" and the 
color does not depend u pon the p l'esence of a particu
lar  pigment.  These oysters al'e very pop u lar abroad . 
No trace of copper or iron h as been fo u n d  i n  them. 

An extraord inary floor h as been laid in the London 
Coal Exchange. It  is  const ructed o f  i n la id wood, a n d  
the pieces a re arran ged s o  as to I'epresen t  t h e  marinel" s 
com pass. Some of t h e  s laus of wood, of which there 
are altoget her 4,000, have interest i n g  h i storical as
soci ations. T h us  t h e  one form ing the haft of the dag
ger in the city corporation arllls is a portion of a tree 
plan ted by Peter the GI'eat w h e n  he worked as a ship
wright at Deptford . 

S i n ce t h e  fi r�t of Jan uary, 1899, u p  to Octobe l' 31,  
COlH m l  Ridgely,  of Geneva, es t i m ates that no less thau 
2, 500, 000 t o u l' ists have visited S w i tzerland,  and t hat 
they h a l'e each left i n  t h e  country an average of 80 
francs, or $15 .44, or a total of $38, 600, 000. T h e  popu l a
tion of S w i tzerl and is 2,933, 300. The pel' cap i t a  wealth 
of the country h as h i t h erto been estimated at $ 14, but 
t h e  i n fl u x  of money brought in  an n u a l l y  bl' i n gs it up to 
$29.45, and from one of the poorest co untries pel' capita 
to one of  the I·ichest. 

With i n  th e l ast eigh teen years 8, 670, 1 20 square m i les 
h ave been added to the colonial ellJ p i re of the great 
colo n i z i n g  powers. T h e  total, not i n cl u d i n g  Egypt nor 
the Soudan , is as fol lows : 

Square mile�. 
Gn>at Britain . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . 3 987,�12 
France . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . .  2,936,563 
Germany . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,021 1,0;0 
Russia. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  265,381 
Umted States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 60,61)1 
Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 123,677 
Portugal .  . . .  . . .  • . . . .  . . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . .  96,605 
Spain . .  . .  . . .  . . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . 79,911 

Accordi u g  to T h e  Medical Record . the death rate 
for con s u m ption in t h e  State of N e w  York, fot· the fi rst  
e ight months of 1 899, s h o wed,  an i n crease over the 
same per iod in  1898 of 669. S h o u ld th is  rate of i n
crease prove to have contin ued the remai n i n g  fo u r  
mont h s, w h e n  t h e  statistics have been com p i l ed ,  t h e  
increase i n  189;) w i l l b e  abo u t  1 , 000 deaths, a n d  w i l l  
reach 14 ,000 deaths from p u lmonary t u bercu losis i n  
t h e  year. t h e  h i ghest rate evel' known i n  t h e  State. Dr. 
Jo h n H . Pryor favors the appropriation by the Legis
lature of $200, 000 for establish i n g  a State sanitari u m  
for i n c i p ient cons u m ptives, bel ieving that i n  caring 
for them at the proper place and t ime unti l  they are 
w e l l  or i m proved, they can be 8a\Ted . 

We h ave recei ved the fi rst A n n n a l  Report of the 
Ne w  York State Col lege of Forest ry, for 1898, which 
contai ns full  i n format i o n  regard i n g  the val u able work 
which h as been carried on.  A delllonstration area to 
be set aside for the use of the College in the A d i ron
dacks was selected by Prof. B. E.  Fe rn o w, the D i n'ctor 
and Pea n of  the N e w  York State Col lege of Forestry, 
a.fter a carefu l  i l l s pection of the available sites, b u t. 
it h as n o t  as yet been turned over to t h e  Col lege. 
It is esti llJated that between 1 , 000, 000 and 2, 000. 000 feet 
of logs, and 5,000 to 10, 000 cords of wood w i l l  be t h e  
actual �ro w t h  to b e  c u t  annually off t h e  30, 000 acres. 
Prof. Fern o w  desires an appropriation of $30, 000 to 
promote the work. It  is i n tended to manage t h e  p ro
perty for financial  resu l t s as well as fot· demonstrat ion 
of sy lvic u l t u ral met hods. 

It has been suggested that copper·plated z i n c  be 
used for photo· engra v i n g'. It  is  f u l l y  equal to cop
per,  and the copper- plat i n g  costs very l ittle i f  d o n e  
on a manufacturing scale.  T h e  z i n c  p l ates Ilre cllre
fully c leaned w i t h  potash to remove al l tl'aces of 
grease and they are connected to the cathode in  an 
II.l kaline depositing bath,  plai n copper p lates form
ing t h e  anode. After  fi ve m i n u te!! the plates are 
removed and polished w i t h  whiti n g. They are then 
transferred to an ord i n ary deposi tin g bath and a l 
lowed to remai n for four m i n utes. O n  removal t,he 
plates a l'e aga i n  polished with whitin g. A fish glue 
sensi tive coati n g'  i s  used on t h e  copper plates, and 
after development, as usual ,  a 40 per cent sol u tion of 
ferric chloride i s  em p loyed for t h e  first etch i n g, t w o  
m i n utes bein g  al lo wed ; t h e  copper fil t u  bei n g  t h u s  dis
solved, the etching is continued w ith 3 per cent nitric 
acid. 

Engineering Notes. 
It appears from British consular reports that Moroc

co offers a considerable field for the engi neer. There 
are at present no roads, rail ways, telegraphs, canals 
nor harbors. 

American locomoti ves are used o n  the Bombay, 
Haroda and Central India Rail way. The extent to 
which American locomotives are being used abroad 
does not fail to a wake voices of anguish among the 
foreign p ress. 

T h e  New York Railroad Commissioners, who have 
beeo testing the effici ency of various forms of b rakes 
for use on street rai l wa,y cars, finished their tests on 
Novem ber 23. A report on the twenty-one devices 
s u b m i tted w i l l  be made p u b l ic in the cou rse of a 
month.  

O n  Dece m ber 9, over 160 feet of the Place de 
l'Etoi le  fell  down i u to t h e  Metropolitan Railway tun
nel .  A n u m ber o f  tl'ees were also carried away. Some 
fea r has been felt fot· t h e  Arch of Tl' i u mph. It i s 
thought that t h e  work of t h e  undergro u n d  rai l way 
w h i c h  crosses the square may endanger it.  

The Sou t h  Kensi ngton Museum i s  con stantly addi n g  
to the col lection of scien tific i n stru ments and mode ls  
of  old-fash i o ned m ach i nes. We learn from Ind ustries 
and I ro n  that they have now m ade a l arge n u mber of 
add itions of mouern m ac h i nery and tools s uch as a 
coal gas purify i n g  honse, a Bellevi l le  boi ler, a launch 
engine,  water-tu be boi lers using l iquid fuel,  a trans
fOl' luer, stearn t u rbine, etc, Many of the m achine 
models  are show n i n  motion. 

The fi rst Bessemer rai ls  ever made were rolled in  
1856, a n d  analysis shows t hat they had the fo l l o w i n g  
com posi t ion : Carbon, 0 '08 per cen t ; s i l i con, t l'aces ; 
s u l p h u r, 0 ' 162 per cent : p ho!'phorus, 0 '428 per cent ; 
arse n i C', traces ; manganese, traces ; iron, 99 '33 per 
cent.  At that time the pernicious iufluences of  sul
phur and phosphorus were not known, and as the 
behavior of the rai ls  was u nsatisfactory, thei l' manu
facture was abandoned, and not res u med t i l l  1864. 

An i m posi n g  monu ment surmo u n te d  by a bronze 
statue, eree,ed to Ferd i n an d  de Lesseps at Port Said, 
was u n vei led on Novem ber 1 7. It was the work of 
the French sculptor M. Fl·em iet . It stands on a smaJ I  
artificial is land a t  the entl'ance t o  the harbor, s o  that 
i t  comes into view immediately one approaches the 
roadstead. The stat ue i s  nearl y 20 feet h i gh.  I n  one 
hand it  holds a map of the Isth m u s  of S uez and with 
the other hand i t  points to the entrance of  the Canal. 

Locomoti ves were h u i l t  for English rai l roads in  1840 
in the shops of W i l l iam Norris & Com pany, which now 
form a part of the Ba ld w i n  'Vorks. FOUl' locomoti ves 
wel'e b U i l t  to work the Li c key incl ine  of the Birmi ng
ham and Gloucester Rail way, now a part of t h e  Mid
land system . The engines weighed 2 1 , 500 pou n d s  a n d  
t h e  d rhTers were 48 inches i n  diameter. O n e  of t h e  
foU l' i s  sai d to h a v e  hauled a train of loaded wagons 
wei�hing 74 tons up a grade of 2'7 per cent at a speed 
of 9%, m i les pel' h o u r. 

There were at the close of 1806, 2, 284 m iles of rai l way 
owned and operated b y  the S wedish govern ment. 
T h e re are 7,830 persons em ployed during the brisk sea
son, and the rol l i n g  �tock consists of 502 locomoti ves, 
428 baggage cars, 892 coaches, 3 d i n i n g  cars, 45 postal 
wagons, 6 com bined coaches and haggage wagons, 21 
prison vans and 12, 161  freight cars. It  is 1\ curions 
fact that 30 d eel' were struck' by trains, w h i l e  o n l y  
6 horses an d 18 cows were k i l led and i nj u red i n  the 
same period. 

A Birmingham com pany of railway coach bui lders 
are now construct ing a hospital trai n com'posed of 
seven amb ulance coach es and another concern is b u i l d
i n g  a n u m  ber of bteel-p\ated rai l way bogie vans. T hey 
are plated i nternall y  and externall y  with Sieme n s 
Marti n steel. Wh i le they a r e  not strictly I'peaki n g  
armored cars, t h e y  a r e  fireproof and w o u l d  s tand a 
considerable assault .  'I' he cars are painted and stai ned 
to resemble teak, the wood of which the other carriages 
used on the Cape l i nes al'e now made_ 

T h e  army tl'ansports . .  Logan,"  " Mead e " and 
• .  'r ho mas " are model vessels fOI' the carrying o f  troops, 
and they h ave an aggregate capacity of 5, 000 officers 
and Ill e n .  The fittings on a l l  of them al'e most elabor
ate, and on the . . Logan " incl u d e  fold i n g  metallic 
b u n ks, s u pported by steel tubes and arranged three 
in a t ier. Shower baths ap.d a refdgel'ating apparatus 
for p reserv i n g  fresh meat for iss ue en route al'e pro
vided. A meat-chopping machine is operated by elec
tricity and it has a capacity of 500 pounds per hour. 

S pecial varnish for a l u m i n i u m  is made by soaking 
100 parts o f  gum arab i c  in 300 parts of l iquid am
mon ia. This is heated about a n  hour and then allowed 
to cool and the varnish is  read y for use. Th e  a l u m i 
n i u m  to be coated is  cleansed w i t h  soda a n d  al lo wed t o  
d r y  i n  a w a r m  p lace, a n d  after having 'covered t h e  sur
face with the varnish it is h eated i n  a furnace to a tem
perat ure 3000 Centigrade for a short. time. After eover
ing al u m i n i u m  with a coating of this varnish, it ca n be 
painted and polisheti without  any fear of scaling off or 
<i;acking, 

Electrical Note •• 
The Baltimore Fire Department is to have a search 

l ight s imi lal' to the ones w h ich are being made for N e w  
York for u s e  in fires. 

Abyssi nia has a telephone l ine 300 miles long con
necti n g  the capital and the i m portant city. It w a s  
constructed by a Fl'anco-Russian com pany. 

The largest stationary steam turbines i n  the worl d n l' 
being b u i lt  by t h e  firm of C. A. Pa.rsOll!l & Compal l Y .  
for a w u n icipal l ighting plant at E l berfeld, Gerlllau y ,  
They are 1 ,400 horse power each. 

Ten t housand horse power w i l l  be transmitted from 
Garvi n's Falls. fi fteen wiles from Manchester, N . H . ,  
t o  that c i ty fot· l ighti n g, po wer and street rai l way b u s i 
ness. T h e  water power is o n e  of t h e  finest i n  N e w  
En gland � and th e new enterprise c a n  hal'd l y  fai l to he 
successful. 

T wentY-five fil'e alarm boxes h ave been put i n to u se 
i n  N e w  York city as an experi ment, and i f  their opera
tion proves succe�sf n l  the same ap parat ns wi l l  be gene
rally p.dopted. 'I'h e  boxes are a\'l'an ged so th at two or 
more alarms lllay be sent s i m u l t aneolls ly  ovel' the same 
c i rcu i t  without causi n g  con fusion,  and each alarm wi l l  
be recot'ded at fire  headquarters. W i t h  the present 
system, when two alanns are sent in ovel' the sam'e cir
cu it, confusion and delay often resu l t. 

An American company h as been awarded the con
tract for the s u p p l y  of all the trol ley, feed and span 
wi res for the equ i pment of the l i nes of the Havana 
Rai l  way Com pany. The con cession to con vert t h e  
pri ncipal existi n g  horse a n d  steam tram ways i n  Ha
van a  into electrical l y-equi pped roads has a l s o  been 
granted. Thel'e are 54 m i les of road in all. T he feed 
w i re wil l cost not less than $200;000. I t 'w i l l be the 
largest export contract for eleetl' ical  w i re ever placeLl 
in this cou ntry ; 2, 200 i ro n  trol ley poles h ave been 
ordered at a cost of $85, 000. Accord i n g to The Ameri
can Exporter, the Havana com pany h a.s also ordered 
sixty cal' loads of terra cotta co n d u i t  i n  t h is co u n try. 

W ireless telegraph ic  cO . I I l1 ll n ication will be estab
l ished between five of  the H a wai ian is lands by a n  
Auierican co m pa n y. Although many e ngi neel's I'e
garded the con nection of t h e  fi\"e i s l ands by cab l e  as 
i m practicable on accou n t  of the coml reefs, an Ameri
can com pany had, says The E l ect l' i c ian,  about decided 
to attempt it, as the n eeds of telegra p h i c  com lll u n ica
t i o n  had gro wn most u l·ge nt. On h eari ng of  the re
markable success of the Marconi system. the com pany 
i nvest igated It and found that, it w o u l d  cost m u c h  less 

. and be lllure prac tical in many ways than a cable.  A 
regu lar telegraph bosi ness w i l l  be d one by the com
pany, insta l l i ng the wirelesE system.  The distance 
over which coullll u n i cat ion w i l l  be established w i l l  
val'y from 8 to 61 mi les. 

A correspondent of  T h e  American Electrician re
cen t l y  m ad e  use of some telephone apparat us for an 
alarm system.  A ban k vau l t  w as con nected w ith a 
room of one of the officials in the same b u i ld i n g, so 
that anyo n e  attempting to en t er when t h e  s w i tches 
were on would turn i n  an alarm. In t i l e  vau l t  is a very 
sensitive telephone translll itter, the pri mary cu rrent of 
which is con tl'Olled from the rece i v i n g  end. At the re
cei v i n �  e lld is a complete telephone and the neocessary 
s witches. When an alarlll comes i n ,  t h e  person at the 
recei ving end al lows the current to pass t h rough the 
p r i m ary of the i n d u ction coil of the vau l t  tran s m itter 
and with his receivel' can heal' distinctly the .. l i ghtest 
noise in or near the vau l t. W i th t he aid of this sys
tem it is posi tively know n  if the vau l t  is bei n g  tam· 
pered with before the police are s U lll m on ed. 

T he ordi nary method for the preparation of c h romic 
acid to be uti l ized as oxid izing agent is the fol lo w i ng, 
says The T rade Journals Re v i e w .  C hrom i u m  s u l ph
ate is  decomposed with l i lli e, and the res u l t i n g  paste of ' 

l i me, gy psum, and chromi u m  oxide heated to red glow. 
The chromate of l ime t h u s  formed is treated w i t h  ISO
d i u m  s ulphate, which yields solu ble sod i um chromate 
and gyps u m .  To l iberate tlie chromic acid we have 
agai n to add s u l p h U l' ic acid , w h ich is bou n d  by the 
lime, y ielding more val u e less gypsU lll .  I n  several elec
tl'Olytic processes the chro m i u l Il salt is t reated w i th 
caustic soda ; but the electrolys is again y ie ld!l �od i  u m  
chl'Omate, s o  that both t h e  soda a n d  the s u l p h u ric acid 
are practical ly wasted. T h e  l!'arb werke, late Meister, 
Lucius and BrUni ng, have now w orked o u t, on a l arge 
scale already, a new, less wast efu l process. They s t art 
fl'OIll a solution . of chro m i u lIl · s u l phate in s u l p h uric 
acid and fil l  both the anode and the cathode com part
ments with that sol ution.  O n  the anode, chromic acid 
is  I iberat.ed, on the 'cathode,  hydrogen ; i ll the fOf l l l l ' l ' 
com part ment the s u l p h uric aci d  concentration increa�
es, i n  the l at.ter it decreases. T he anode l y e  can a t  
o nce be e m ployed for oxidation ; d u ri n g  t h at reaction 
i t  is red uced to chromic oxi de, w h i ch is ret u rned t o  
the cathode com partment, while t h e  former cathode 
l y e  is transferred i n t o  the anode c h a l ll bel', T h u s a 
conti n ll o l1 � process takes place. T h e  decom position 
req u i rp� 3 '5 volts and a cUl'l'ent density of 300 am peres 
per squ are meter. T he electrodes a l'p of lead , and the 
temperature of the cells is raised to 500 Cent. 
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JOSEPH HENRY. 
BY CUYLER REYNOLDe. 

O wing to Jo�eph Henry's position in the history of 
American science, it bas been deemed advisable by the 

citizens of A lbany fittingl y  to celebrate the anniversary 

JOSEPH HENRY. 

of his birth on December 17, as he was born in th at 
city one h U ll d red and two years ago. A few years from 
now all evidence will be either hearsay or t h at wbich 
is contained in books. To· day there live a few who 
recall him as h e  was far back in the century, when as 
a vigorous young JUan with residence in A lbany, N. Y. , 
he aston ished the world by the success of some of his 

greatest works. 

J t itu tifit �tUttitall. 
Henry, showing tbat none could equal him in bis 
marcb. 

Prof. Joseph Henry was born in Alban y; N.  Y. , De
cember 17, 1797, and spen t  the greater part of tbe first 
thi rty- fi ve years of bis life there. It was there that 

be attended school, in tbe Albany Academy , organized 
i l l  1813, bei ng one of the 92 p u pils first en rolled. His 
grand parents on both sides came to this country from 
Scotland, landing on June 16, 1775, the day befor, 
the battle of B u n ker's H i l l .  When sevell years 
old he went to Gal way, Saratoga Oounty. to reside 
with h i s  maternal grandmother, and he continued 
there some time, as bis father d ied before he could 
make any other arrangemen ts for young Henry's 
future. He was sent to the district school, where 

Israel Phel ps was master, an d at ten entered the ser
vice of M r. Broderick in his  village store, but through 
the latter's kindness was allowed to attend afternoon 
sessions of the school. 

When fifteell years of age he returned to Al bany t.o 
enter a watch m aker's shop. Stran ge as it  may seem 
to those who realize how modest and reti ring was his 
character in later yeaTS, he shortly gave way to the in
clination, aroused b y  attend i n g  his first play on a 

visit to Al ban y, and cast his lot with t heatrical 
people. FOI' this he spent al l his spare money an d be
came an expert in preparing stage mechanism. Per
haps this was but a second stepping-stone toward the 
combining of materials i n  scientific i u stl'tl lllents. H e  

joi n ed the private t heatrical association i n  A i llany 
styled . .  The Rostrum, "  and the originality of his 
scientific effects gain ed somewhat of a I'eputation for 
him. When the watc h maker left  A i llany young Henry 
had free I'ein to follow his vocation, dramatized a tale 
and produced a comedy. What a contrast to his other 
papers for fi fty 

DECEMBER 23, 1 899. 
Prof. Henry's bome was No. 105 Columbia Street, 

The location is within sight of the new Capitol , pet· · 
haps 300 yards distant. It struggled hard apparently 
to 8urvi\'e its cent ury of usefu lness, for the old hou�e 
was torn down this centennial year after appearing for 
ten years in most. dangerous condition. 

Among Henry's early friends were Hon. Geor�e W 

INDUCTION COILS USED BY HENRY TO INVESTItUTE 
THE DISCHARGE OF LEYDEN JARS. PRINCETON 
UNIVERSITY MUSEUM. 

Carpenter, Dr. Ph i l ip Ten Eyck. Thomas H u n ,  M . D . ,  
and Orlando Meads. Carpenter was at ·first a student 
under him, then, in 1828, when seventeen years old. 
first assistant engineer in the United States service, and 
in 1830 a tutor in the Academy. He not only h elped in 

Few men of his time h ave been so active as was 
Henry d u ring three q uarters of a century. When 
contem plat i n g  the long list of i n ventions, most of thelll 
world famous, placed to h i s  credit, it is  cause fOI' 
wonder, i ntermingled with ad m i ration, that olle llI an 
was able to do so much and do t.hat remarkabl y well . 
Faraday's experiments in electricity established his 
name, never to be el'ased from the roll of great l lIen ; 
but one finds in reviewing the life-work of Henry 
equally as many and as valuable i n ventions, or more 
properly speaking additions to the SI1 I11 total of scien
titic knowledge of the world,  t he product of a wonder� 
fully organ ized mind. There were bright m i nds here 
and there, in Great BI' i tain , France, Germany and 
Italy, at work upon similar l i lies of scientific develop
ment. Each m ade discoveries of great value, but the 
sense of satisfaction must be great to-day to e very 
American to read t hat Henry all tedated eailh of them. 
They worked until they produced something new, but 
Henry was l i ke the com bination of all of them, and, 
moreover, preceded them in each case. A report com
ing from Europe, by slow process in those days when 

t h ere was limited interchange of thoughts between 
t \\" o con tinen ts, of some striking invention would be 
" - ,  hy the printed paper on the same subject from 

years after ! A 
s e c o n d acci
dent, but this 
a phYS ical one, 
confined b i m 
to the house. 
where he con
t i n ued his ac
q u a i n t a n c e 
IV i t h books. 
T hese w e  r e 
p h i  I osophical 
works w h i c h 
he t o o  k u p, 
and they pro
d u ced a trai n 
of t h o u g h t 
t h a t effaced 
recollection of 
the stage. It 

was then the 
serious think
ing of his life 
c o m m e n c e d  
and marked his THE FmST MAGNETS WITH SEVERAL LAYERS OF INSULATED WIRE, 1828. 
coming to the 
Academy as an ad vanced student under Dr. T. Romeyn 
Beck ; but he was obliged to pay h is way by teach ing 
in a district schoo l .  T hen be became an assistant 

Jo>MJ'. HENRY'S HOME IN ALBANY, 1832, RECENTLY DEMOLISHED. 

in tbe Academy, and again 
a private tutor in tbe family 
of Gen. Stephen Van Rens
sela.er. In 1826 he was en
gaged in a surveying expedi
tion under the State, and laid 
out a road through the south 
ern counties. Had t h e  appro
priation for con tinuing simi
lar work passed, Henl'Y might 
have continued as a success
ful surveyor ; but it did not, 
and th is brough t  h i m  to the 
turn in the road a gain that 
led to success as a scien tist. 
Tbe vacant ch air  i n  mathe-

. 

matics and n at u ra l  phi loso· 
pby in the Academ y  offered 
was acceptt'<I , a nd his re
searches d ated fro III that 
time. He a ssoc iated h i mself 
witb the Alban y Insti t ute 
wbile a tu tor in Gen, Van 
Rensselaer's famil y, the latter 
bei n g  the president of the 
Institute. and Hen ry's first 
pape r, presented October 30, 
1824, when he was 26 years 

old. was : . .  O n  the C hemical 
and Mechanical Effects of 
Steam ." He il l ustrated this 
by ap paratus prepared by 
h imself. He demonstrated a 
st,riking paradox , that the 
jet of steam will not scald the 
h and at a prescribed near dis

tance frOID tbe jet, provided 
the steam be sufficiently hot. 

preparation of the apparatus for the test of the tele

graph , b u t  was one of that select group present when 
the demonstration was m ade. Mr. Carpenter is still 
living, and resides in Albany ; .sound in body and in 
mind, although i n  his eigthy-nintb year. He states 
fro III personal knowledge that it was in the northwest 
corner of the basement of the Academy that H enry had 
bis laboratory. The first experiments, however, were 
con d ucted in a room up stairs. The wire was strun g 
about the cei ling of this room, and in one window was 
placed the apparatus, consisti ng of magnet and small 
bel l .  Man y  wron gfully suppose, from h istorical ac
coun ts. that it was the tinklin g  of tbis bell that thr i l l E d  
the audience, cel'tainly a gathering n o t  appreciati ve o f  
what was being manifested, but t h e  bell itself  did not 
move. It bas a brass clapper, hut the sound was pro
duced by the striking of a steel rod against i t. This 
l i t tle bel l that played so im portant a I'ole is  now owned 
by Miss Caroline Ten Eyck, of Al bany. 

This bell measures 1% i nches i n  beight, and 1% 
inches in width at the mouth. It served as a part of a 
sounder, and as Mr. E, N. Dickerson remarked some 
years later in a lawsu it, " the thing was perfect as it came 
from i ts author, and it  has n ever been improved f!'Om 
that day to (;his as a sounding telegraph," . More strik
ing still was the rem ark that the idea of Morse of i m 
pressing an alphabet. upon strips o f  paper was aban
doned. and people h ave gon e  back to the way Henry 
demonstrated it in the Academy that day, read ing the 
s ignals by sound. This test was made i n  1830. "VI' h at 

led UP to this discovery was his experiment wit:) mag
nets. 

-
He com m e n ced the study in 1828, exhibiting be

fore the A l ban y Institute a sm all-sized electro-magnet 
closely wound with silk· covered eopper wire (see engrav· 
i n g). The former plan had been to insulate the bar or 
core. By his compact method he obtained more turns, 
w h ich were also more n early at right angles with the 
m agnetic axis, and thereb y gaiued greater power. To 
Henry the world is inde bted for having first construct
ed the magnetic " bobbin " w h i ch has come i n to uni· 
versal use in electro- m agnetism. I n  1830, assisted by 
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DECEMBEI{ 23, 1 899. 
Dr. 'I'en Eyck, he tried largt'x bars of soft iron, and 
about one he wound 540 feet of copper wire in nine 
coils of 60 feet each, which coils surrounded the branches 
of the horseshoe. By properly connecting the pairs of 
wires he o btained a wonderful increase in power. This 
magnet was suspended i n  a rectangular wooden frame. 
The lifting power was 650 pounds and only a single bat
tery was used, consisting of two concentric copper cylin
ders with zinc between, the zinc surface measuring only 

i of a square foot, with only a half pint of dilute acid. 
Evidently Henry was aroused to make researches by 

BELL USED IN THE FIRST TELEGRAPH EXPERIMElIT, 
1830. ACTUAL SIZE. 

the strong desire to expound before his class more than 
was contai ned i n  the text books. The late Prof. 
James Hall, the reno wned geologist, attests what has 
been said about the invention of the telegraph from 
his  own experience, in the following words, after de
scribing the arrangement of the circuit : 

. .  And at one termination of this, in the recess of a window, a bell was 
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ring by a current of electricity transmitted through this wire 'j and you 
remarked that this method might be adopted for giving signa s by the 
nnginl( of a bell a! a distance of many miles from the point of ita con
nection with the galvanic apparatus." 
It is entirely unnecessary to indulge in discussion of 

the precedence of the Henry and Morse early develop
ments of the telegraph, for the matter was decirled by 
a com m ittee of the S m ithsonian I nstitution, whose 
business it was to in vestigate and w h ich determint'd 
that Henry was the orig inator, and 
more forceful even than this is  what 
Morse said regarding how he com
menced his experimen ts three years 
later than Henry's practical de
monstration. 

Morse's telegraphic apparatus 
lacked the powerful magnets that 
Henry invented. It was shown i n  
court that his invention, embrac
ing his system, would have failed 
h ad not Henry's invention in this 
l ine hel ped him to surmount the 
difficulty. Morse, having worked 
out a practical telegraphic system, 
has been given credit in the popu
lar mind for the whole, but the 
work accomplished by Henry made 
i t  possible for Morse to render his 
system practicable. In spite of the 
rivalry between the two i nventors 
and all that was said at the time in 
d isputing the claims of priority for 
the two by their supporters, Henry 
brightened Morse's darkest hours, 
between 1839 and 1843, by encourag
ing him, which goes to prove t hat 
Henry was satisfied with d iscovery, 
and was only too glad that others 
might benefit pecun iarily. The 
letter that Henry wrote to Morse 
l'efers to a prospective test of the 
latter's invention in practice by a 
l ine of forty m i les, connecting .Balti
l lIore with Washillgtoll : 

. .  Princeton Collel(e, Fehrnary 24. 1842. 
" My Dear Sir : I am pleased to learn that you have again petitionetl ConQTess In reference to your telegraph; and I most sincerel.y hope you wll!  succeed in convineing our Repre8�ntatives of the importance of the inventIon. . . SCience IS now flllJy ripe for this app'1ication, and I have not the least doubt, If proper means be afforded of the perfec� success of the invention. With my best WIshes for your sllccess. 1 remain with much esteem, YoUI'!! truly  • •  Joseph Henry." 

J C itu tific jmtricau. 
firl!t message was sent. T h e  success led t o  wany in
ventions all over �he country, and they to mltny law
suits brought by and against Morse. These bl'Ought 
out the priority of claims, and rivalry between Morse 
and Henry was engendered. Henry was defended by 
the Regents of the Smithsonian Institut ion, who certi
fied to the priority of Henry's researches and iudorsed 
h is clai ms, which were : 

.. 1. Previous to my investigation., the means of developing magnet
ism in soft iron were imperfectly under.tood, and the electro-magnet 
which then existed was inapplicable to the transmission of power to a 
distallce. 2. I was the fil'!!t to p1't>ve by actual experiment tbat ill order 
to develop magnetic power at a distance, a galvanic battery of intensity 
must be employed to project tbe current throul(h the long conductor, 
and that a magnet surronnded by many turns of one long wire ma,Y be 
used to receive tbe current. 3. I was the first act1lally to mal(Uetlze a 
piece of iron at a distance, and to call attention to tbe fact of the ap- . 
plicability of my experIments to tbe telel(f8fh. 4. I was tbe first to 
actually sonnd a bell at a distance by means " the electro-magnet. 5. 
The priociples I had rleveloped were applied by Dr. Gale to render 
Morse's machine effective at a distance. The resulta here giveu were 
amoug my earliest experiments, in a sctenefic point of view considered 
then of much less Importance than what I subsequently accomplished ; 
and had I not been called npon to give my testimony In regard to tbem, 
I would bave suffered them to remain without calliol( public .. tteotion 
to them, a part of the history of science to be jud� of by scientific 
men, who are the best qualified to pronounce npon their merits." 
(Smithsonian Report for 1857.) 
It was Henry who explained the difference between 

" intensity " and " quantity " to Morse, and L. D. Gale 
testified that he saw the impt'rfection in Morse's work 
and ad vised him that-

..  The sparseness of tbe wires in the magnet coils and the use of the 
single cup battery were to me, on the first look at tbe Instrument, ob
vions marks of defect, and I accordingly SU!!ge.ted to the professor, 
without giving my reason. for so doing, tbat a battery of many pairs 
should be substituted for that of a sinl(le pair, and that the coil on each 
arm of the mal(Uet should be increased to many hur.dred turns each ; 
which experimen t. if 1 remember aril(ht, was made on the same day 
with a battery and wire on hand, furnished, I believe, by myself, and It 
was found that while the original arran�ment would only send the 
electric cnrrent throu!!:h a few feet of WIre, say 15 to 40, the modified 
arrnngement would send it  throngh as many bundred. Altbough I gave 
no reasons at the time to Prof. Morse for the sUl!'gestions I bad pro
posed in modifyin� the arranl(ement of the machine, I did so after
ward, ani! referred III my explanation to the paper of Prof. Henry in 
the 19th volume of the American Journal of Science, pli2;e 400 and on
ward. • . At the same time I gave the suggestions above named, 
Prof. Morse was not familiar with the then existing state of the sci
ence of electro-mal(Uetism. Had he been so� or had he read and ap
preciated the paper of Henry, the suggestions made bv me would 
naturally have occurred to his mind III' they did to my own. . . Prof. Nt�,;'!![N���. !Fat surprise at tbe contents of the p�per when I 

There is no question regarding the serious hand icap 
plact'd on Henry's labors through lack of funds. This  
did not so m uch affect the needful purchases for science, 
which were, however, a tax ; but cramped the time 
w hich he coul d  devote to research. I n  both ways the 
remedy was advantageously found in one who was his 
most intimate friend during the time that he was work
ing in the Albany Academy. T his man was D t·. Philip 
Ten Eyck. The friend relieved H enry of the labor of 
making man y of the parts of the now famous tt'legraph 
machine. supplying them from his own purse and con
tri buting to Henry's curtailed time by working in the 
basement whi le Henry attended to h is classes on the 
main floor above. So indefatigable was D r. Ten Eyck 
in collaboration with Henry that it would be negli-

gence whenever speaking of the work of those days 
and the invention of the telegraph to omit h is llaru e ;  
a n d  though m u c h  thought in solving the wonderful 
problem came from the former, the doctor friend 
never uttered any detraction from the fame of Henry. 
The participation of Ten Eyck was so prominent and 
is made to appear so authentic from many sources that 
the two names must continue to be interwovpn in thE-

JAR, WITH TINFOIL SPIltAL, USED . BY HENRY TO 
PROVE THE INDUCTION OF THE STATIC DIS
CHARGE. PRINCETON M USEUM. 

tell ing of what was done. Dr. Ten Eyck was selected 
to take Prof. Henry's place when he resigned in 
November, 1832, to accept the professorship of natural 
ph i loso phy in the Col lege of New .Tersey at Princeton. 

. • . �n 1837 Prof. Hen.ry visited Europe, the object of this trip, as stated Ill. hIS own wo�s, bemg. : 1 .  The formation of personal acquaiutance WIth �en. of sCle�lce whIch may be the basis of fnture correspondence o� sCIentIfic subjects. 2. The study of tb.e mode. of instruct.lon in 
SCIence. 3. The m�tbods of makinl( original researches in the differ_ ent branches of SCIence. In short, to make such attainmenta as may be useful either in the way of my d uties as an Instructor or in reference to my own researches and which canllot be obtained from books ..  As  I feel considerable strength on some subjects of science. ·J shall DOt be ashamed to show my ignorance on others by asking questious even of an ele.menrary nature." 
While in Europe he  had many delightful inter

views with Faraday, profitable and 
pleasurable con vt'rsations t o  both. 
With W heatstone, who was then 
professor of experim ental p h i l oso
phy in King's Col lege. he tal ked of 
magnetic circuits. In Paris he  met 
Gay-Lussac, Arago, B iot, Becque
reI, and De la Rive, and on his 
travels D r. A. Dallas Bache (died 
1867) p roved a val ued cOllJ pan ion. 
D r. Bach e's father, Richard ,  was " 
son of the on ly d a u gh ter of Benja
m in Fran kl in .  At Paris H enry was 
unable to speak the language, but 
he lDet t h ere, studying med icine in 
the Latin  Quartt'r, Thomas H un, 
M.D.,  of A l bany (1808 - June 3,  
1896), whom he knew well at the 
Acadt'my, and he acted as an i nter
preter. To this day it is q uoted 
that Hun,  although a p rominent 
physician, 'was pro n d  to style him-'  
sel f  • •  Mouthpiece of h i s  Majesty. " 

Henry was ever weig'h i n g  h is mo
Illents, that he m ight yield the 
greatest profit to scienct'. Strange
ly indeed, while he knew he had 
relllarkable ab i l ity, it cannot be 
pointed out that he e vt'r so de
c lared h i mse l f vau nt in gly. 

He was o bliged to earn a l iveli
hood, and this he considered as a 
m i l lstone. It was, during the early 
years of h is l i fe, l i ke so much work 
before p lay, his p l a y  be i ng deeper 
work than ever. W h e n  n e w  posi 
tions were offered to h i m, he d id 
not think w h at ad \'Ull Cement i n  

fame attached t o  them o r  what t i l ( '  
financial gai n m igh t b e , but  on J �  
h o w  m uch time he  w o u J d lhave f" r 
his precious research es after he had 
each day fulfil led the quota of work 
to supp ly the body with food . If 
the new position might place h i m  

i n  ease, yet rob h i m of hours for 
�ci enti fic  �tlHl �' ,  he cou hl not. see 
how he s h o u l d  better h i mself by 
acceptin g the offel·. 

In December, 1842, the sum of 
$30,000 was appropriat.t'd,  pass i n g  
t h e  H o use of Representati ves on 
February 2:J, 1843, and the Senate 
on March 3. The fOU l' w ires were 
extended, and Oll May 24, 1t!44, the MAGNETIC , APPARATUS MADE BY HENRY, NOW IN THE SMITHSONIAN INSTITUTION. Even at so youthful an age as 
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4 1 0  
that o f  his  election to fill  the chair o f  Natural Philo
!Sophy at Prin ceton (N ovem bel', 1832, aged 35), he was 
regarded as the lead i n g  man of se ieuce i n  America. 
Prof. Benjam i n  S i l l i l l i tW ,  of  Yale, in u rgi n g  h i s  appoint·  
ment w rote : "Henry h as u o  s u perior aUlOug th e  scien
tific men of the co u u tr y  ;" and. Prof. Jallles Renwick, 
of Col u m b i a  ad ded : ; ,  H e  has n o  equal . "  I t  is  need
less to say h is election was unani mo us' and Princeton 
was the gainer, So varied was his learn i n g  that in 1833, 

w h i l e  Dr.  Torrey was in E u rope,  Prof. Henry fil led h is 
c h a i t' of chemistry, m i n eralogy and geology, and sub
sequently he lectnred on astronomy and architectu re. 

Here he even found ti me to make researches in the 
college laboratory, construc t i n g  an original for m  of 
gal vanic battery, so arranged as to b r i n g  i nto action 
any desi red n U I ll ber of ele ments, from a s i n gle pai r to 
eighty·eight. 

His  st u d ies brough t abo ut discoveries i n  elect ri cal 
self- ind uction,  combined c i rc u i ts, osci l lation of electri ·  
cal discharge, o n " a s i lll ple  method of protect i n g  from 
lightni n g, b u i l d i ngs covered with m e t a l l i c  roofs," mole
cular phys ics, s i l llple forms of hel iostat., phosphoro · 
gen i c  emanat ion,  re lath'e h eat-radi tt t i n g  power of solar 
spots, p h e nomena o f  fluo re",cence, e l ectric ity  obtained 
from a sl l Jal l  bal l fi l led w i t h  water and heated by a 
lamp,  n e w  method of deterlu i n i n g  the velocity of pro
jecti les, SOIJ OI'OUS  flames passing i n t o  a sto\'e pipe, 
flo w of watel' jets u nder vary i l l g  co u d i t ions,  rel a
tive angle of vision fOl' llled by a m o v i n g  body, or
ganic d y n a ill ics, d. e ri vation of species a n d  affi l i a
tion of specific forms, l imit  of perceptibi l ity of a 
direct and reflected sound, the t hermal telescope, 
el ectric e n gi n e, w h ich was the forer u n ner of t h e  
great p r i n c i p l e  w e  n o w  e n j o y  so extensively i n  t h e  
motors of various k inds, 

The Act of Con gress, approved August 10, 1846, 
est a b l is hed t h e  S m i t.hsonian I nstitution for pro
motion Llf science, employ i n g  the l i heral bequest 
o f  J ames S m i thson, of Lon don . H e n ry w as made 
its fi rst secre tary, Decelll bel' 3, 1846, and actual  
director. He was afraid that h i s  duty to the I n 
sti tu tion wo u l d  prevent h i m  from mak i n g  further 
research as at Princeton,  and he questioned 
w hether : " I f I go, I shall probab l y  exchange 
pt>rmanent fame for transient repu tation, "  mean
ing that fame siglJ i fied material g-ai n for the scien
tific world .  But t.e fo und the work so compatible  
with his  ideas t h at i n  1847 he decl i n ed a cal l  to  
the Professorship of C hemistry i n  t.he Medical De
partment of the U n i versity o f  Pennsyl vania, de
spite the u rging of  'h is  friend Dr. Robert Hare and 
the salary, m ore than double t hat h e  was receiv
i n g  a;t 'Vas h i n gton. 

He brought his scientific service to the use of  
the l i ght-house board, geological, meteorological 
departments, and aided in estab l ishing observato
ries. How h e  could find t he ti mt>, i t  is  hard to say. 

J c itutific �mtricau. 
T he fig ind ustry continued to be a failure  until the 

Agricultural Department at Washington sent Mr. 
Walter T. S w i ngle to the countries bordering on the 
Mediterranean to look u p  the ind ustry t o  see what was 
needed to make a s uccess in Cal ifornia. He came to 
the conclusion that the blastophaga was the true 
means fOl' the successful  cult ivati o n  of figs, and he �ent 
SOllle aoo capri figs (the u n c u l ti vated male fig) each fruit 
contai n i ng man y of the b l astophaga. They were 
wrapped i ll ten d i fferent packages of t h i rty each and 
were sent at d ifferen t  Sflaso n s  of t h e  year. Most of 
these s h i pments arrived safely at a fig ranch i n  Fresno 
and were at once h u ng u p  o n  various fig trees. I n  
due time the flies h atched o u t  and proceeded to en ter 
the S m yrna figs, or rather the figs on the trees grown 
from c u tti ngs which were i l ll ported fro lll S m yrna. 
The re� u l t  is there w i l l  be t h i s  year for t h e  fi r�t t i m e  
i n  the h i�tory of the State, a f u l l  crop of S lll yrna figs. 
'I' he caprificat ion is necessary to the maturi ng of t h e  
fi g, a s  c a n  b e  proved. At S m yrna the people gather 
t h e  caprifigs, w h ich gro w w i ld  in the moun tains.  a n d  
attaching sticks to t h e m  thro w  them a m o n g  the fol i age 
of  the trees, the sticks lodging in the branches an d 
hold ing the cap ri  figs among the fruit .  

Th e  princi ple  i n vol ved is  "ery s i mple. The fig 
tlO lVel' depel..lu:; upon in::;ec� t o  fertilize it, as do a 
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impart to the edible fig differen t  flavors ? What varie
ties of the caprifig go w i t h  particular varieties of the 
ed i b le fig, etc. ? The ti'ees are extremely h ardy, and no 
horticultural industry in the State wou l d  be more 
profitable than fig raising if it  could be made a success. 
There are about seventy- five known varieties of the 
capri fig. Only a fe w of these are in Cal i forn ia. As 
rap i d l y  as possible the flies are being accl i llJ ated, a n d  
t h e y  wi l l  be spread broadcast over the State, being 
placed upon ranches. B y  this means, i f  the colon y  in 
one part of the State should be destroyed, a new su pply 
could be had. 

'rho ScientIfic American S npplement. 

Now that the subscriptio ns of many of our patrons 
are expiri ng, we wish to call attention to the advan
tages which our readers w i l l  secure b y  reading the 
SCIE NTIFIC AMERICAN SUPPLEMENT. This journal 
was founded in 18i6, witb a view to giving an oppor
t u n ity for the p U b lication of many long articles, work
i n g  ll ra w i n gs, notes, sketches of t ra\'el and exploration, 
etc. , w h ich could find n o  place i n  the S CIEN'l.'IFIC 

A MERICAN proper, and w h i l e  both these papers al'e en
t irel y d isti n ct, olle is  t r u l y  the com'plement o f  the other, 
all d  those who receive both papers can be assured 'of  
keep i n g  i n  close touch w i th what is goi ng o n  i n  the 

Late in  l i fe (1875-77) as chairman of  the com· 
m i ttee of (l x periments (If the U n ited States Light
House Board, h e  co n d u cted half  a h u n d red ex
peri ments ,  and some of the nature that reason ably 
lead one to  suppose that had he conti n ued to live 
a l i ttle longer, he,  with his  llJ ind w el l  furnished 
w i t h  electri cal data, wou ld h ave g i ven us  the 
w i reless telegraph. T h rough his efforts h e  secu red 
to the goverll lllent t h e  free use of the Atlantic 
cable for t ral l s m ission of  i r.; portant dispatches re
gard ing astro n o m i cal d i �co verie�,  al ld t h e  Royal 

. Geogt'a ph ical Society passed a reso i ll t ion of t h a n k s  
" INTENSITY " MAGNET MADE :B Y  HENRY I N  1829 TO DE

MONSTRATE TELEGRAPHIC TRANSMISSION. PRINCETON 

scientific world.  T he SUPPLEMEN'r publi shes 
each year 2,500 articles and n otes vary ing i n  
length from a fe w l i nes t o  llI any col u m ns, These 
articles are i l lustrated each year by over 1, 300 
i l lu strations.  O n e  of  the most val uable feat u res 
of this u n i q u e  period ical i s  the 'series of  lectu res 
and add resses w hich are given both at home and 
abroad. A stenographer with scient ific trai n i n g  
attends llI a n y  of t h e  most, important lectures 
which are del ivered in the U n ited States, and 
makes caref u l  stenographic reports excl usi vely for 
the SCIEX'l'IFIC AMERICAN SUPPLEMENT, wh ich 
reports are i n  turn re v i sed by the lecturers them
st>lves, and, when necessary, are adequately i l l us
t rated from sources available o n l y  to the authors. 
T h ese lectu res are published weekl y  d u ri n g  the 
season, and i n  the present year no less than 140 
a d d resses h ave been printed in the SU PPLEMENT, 

wany of tht>lI1 bei n g  i l l ustrat ed. I t  should be 
remem bered t hat there i s  a certa i n  c lass of l itera
ture w h i ch (1 0es not get into book form for lil any 
years ; we refer exactly  to the k i n d  of i n formation 
w h ich is gh'en in these lectu res. The professors 
and 8cientific m e n  w h o  give the lectures do not 
h a ve time for book w ri t i n g, and for this  reason the 
val u e  of th ese lectu re", which represen t  their  best 
t h o u ghts a n d  efforts, w i l l  be patent to a l l .  T he 
s horter notes are selected with particular  re fer, 
ence to the needs of the readers of the SUPPLE, 

l\IENT and are on all subjects. A col u um of 
•• Selected Form u lre " gives d i rections for rn a  k i n g  
modern preparations of a l l  k i n d s  and is a most 
valuable featu re. " T rade News and Notes " is  a 
col u m n  of select. ions  from German tech n ical 
papers w h i ch are exc l u s i v ely published in t h e  
SUPPLEl\IEX'l' .  A page of Trade S u ggestions froUl 
U n tted States Consuls  enables the readers of t h i s  
paper to b e  kept i n foCllled of the condit ion and 
wants of trade a l l  over the world , a n d  the reports 
are published al lllost as soon as the daily " ad
vance sh eets " fro m  wh ich they are CO lli p i led. A 
speci men copy of the S UPPLEMEN T w i l l  be se u t  
free on appl i cation t o  a n y  of o u r  readers w ho may 
l Je u nfam i l iar with t li is periodical , and those w h o  i n  recog n i t i o n  of t h e  good service. Lon d o l l  abo 

honored him i n  the " freedo ll! of the city " o n  h i s  
visit, and t h ree steamship com panies asked t h e  privi
lege of conferri n g  fl'ee trans portation.  

J oseph Henry died May la, 1878. Fitting m e ll10rial  
exercises were held i n  the hall  of  the H ouse of Repre
sen tati ves, Vice President 'Vht>eler presiding, and ad
dresses wel'e gi  ven by several prominent ll1en.  

• 1 ' 1 . 
Califo r nia Fig c u li u l'e. 

Although Califoruia has often been called the l an d  
of t he oran ge a n d  the fi g ,  t,here have been,  in  fact, very 
few figs gro w n  in the State, and these have bee II of  a 
poor q ua l i t y .  Accord i n g  to T he N e w  York Even i n g  
Post, from w h i c h  we glean o u r  facts, m ore t h a n  s ixty 
varieties ha\'e been,  from tillJe to t i llie, i n t l'od uced 
from various parts of t he world and carefully n u rt u red 
and planted at the experi ment stations, o n l y  to de
monstrate that they wo u l d  not bear in t h e  U n i ted 
States, or at least in Californ ia.  O n l y  the W h i te 
Adriatic and t h e  Black Mission are relied u pon to pro
duce crops. The M ission fig, l ike the Mission grape, 
was i n troduced from Spai n by the early Franciscan 
fri ars, and their successors have been able to add o n l y  
one species to the fig c ulture i n  California, a n d  that i s  
t h e  W h i te Adriatic. Neither of these figs is very 
satisfactory, and they do not offer much com peti tion to 
the S m yrna fig, tile i m portations of which amount to 
$2,000,000 per a n n u m  i n  value. Cutti ngs of S m yrna 
figs were brought i nto the State direct from S m yrna 
i n  the latter part of the eighties, and the c nlti vation of 
the fig was attempted without the aid of t h e  fl y  called 
• •  blastoph aga, " w hich assists in the mat uring of  the 
figs. 

UNIVERSITY M USEUM. 

n U t u ber of others, aill o n g  them bei n g  t t l e  orch i d .  'l' h e  
fig itself b a sort of  a pot o f  seeds, and flowers, t h e  
flo wers gro w i n g  i n t ernal l y. I n  the S m y r n a  and i n  a l l  
o t h e r  e d i b l e  figs, t h e  flowers are female, aut! do not 
secrete a n y  pol len.  

The caprifig is  o i  a dou btf u l  status. Some botanists 
regard it as the male tree of the fig, wbile others de, 
clare it  is  not only an ent irely d istinct species from 
any female fig-tree k n o w n ,  but the probab i l it ies al'e 
t h at it is  of a differe n t  genus. However this may be, 
its flo wel's are all male-t hat is, al l  of its flowers t h at 
t i l e  blast ophaga perlll i ts  to com e  to maturity.  T h is 
fly e l l ters the fru i t  w h e n  the latter i s  very smal l ,  a nd 
deposits  its  eggs i n  the flo wers closest to t h e  stem, fi l l
i u g  t he rows w i th eggs as l1 1gh up as the centt>l' of th e 
receptacle. 'V h e n  maturity is reached, the fl ies are 
rt>ad y to emerge, and the large end of the fru i t  being 
then sl igbtly opened,  t hey make their way out of the 
fig t h rough that orifice. 

'V h e n  the i nsect passes u p -or rather down-through 
the stamens of t h e  m ale  flo wers, her hairy coat be
comes loaded w i th the po l len  which the anthers e llJ it .  
With this  she flies out,  and,  beco m i n g  herself  ready to 
deposit, she seeks a new e g, and either entering it 
through a natu ral breech or bori n g  her way i n ,  she 
seeks the flo wers in w h i ch to i n sert her eggs. O n ce in 
the fig the blastophaga never gets out,  but, d ies there, 
and is eaten by the eater of th e fig. One fly finds the 
cel ls in which it deposits none too n umerous, for it 
lays abo u t  th ree thousan d eggs. 

This  branch of the i n dustry opens many i m portant 
questions. Would diff",rent varieties of the caprifig 

h ave alread y su bscribed to the SCIE N 'l.'IFIC AMERI

CAN can obtain t.he Su 1'1'LEMEX'l' at red uced rates by 
s u bscrib i n g  i m mediate ly .  

.. . . . .  
Ele c t o'lc R a ilroad Cars I n  Belgi um. 

A series o f  tests h ave recen � ly  beeu carried out in 
Belgium in order to delllonstrate the practicab i l ity of 
electrica l l y -prope l l ed cars o n  the railroad l i n es of th'at 
co u n t ry, '.rhe tests h a ve been carried out  by the rail
road ad m i n istratI O n  o n  the l i nes radiati ng frolll Ant
werp. T h ere are at preseut five of these cars, which 
are o f  SOllle length and carry 75 passen �ers, w i th first 
and secon d-class cOllJpartm e n t s. At each end of the 
car is  a glass protected platform fOI' the motorman. 
The acc u lll u lator system is used. and the car makes 
t h e  d istance fro lll A n t werp to Brussels w i thout re
charg i n g  e n  route ; the normal speed is 75 kilometers 
per h o u r. 'l' he cars are of an elegant pattern, and t.he 
construction is m ade as l ight as possible ; tht>y are 
d i vided i nto com partments by l ateral part itions, ac
cording to the g'eneral European practice. These par
t i tions are com posed i n  the upper part of glass panes, 
so that  the l ighti n g  of the car w i l l  be wel l  distri b u ted 
t h roughout. A powerful proj ector is carried i n  front,  
which i l l u minates the road for a distance of 150 meters. 
The ad m i n i strat i o n ,  after a n u m ber of tests made 
u nder practical conditions, are satisfied ' w i t h  the sys
tem, and are prepari ng to double the n umber of cars in 
the near f u t u re. 

• • • I • 
THE Westinghonse COll l pan y is constructi n g  at theIr 

East Pi ttsburg shops a 1 , 500 horse power gas engine. 
It is 27 feet h igh, 12 ,feet 4 inches wide, and 44 feet long. 
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A NEW ROTARY ENGINE. 
An ingen ious rotary engine, i n  w h ich the stea m i s  

used expansively, has been patented by W i l l iam F. 
J ames, of  Phrnnix, Arizona Territory. 

Fig. 1 of the accom pan y i n g  i l l ustrations is  a per
specti ve v i e w  of a compo u n d  engine ; Fig. 2 is a cross
section, showing the cut-off val ve and abutment ; 
Fig. 3 i s  a detai l  section, � howing the valve in a d i ffer
ent posi tion.  

T h e  cy l indel' casi n g  is provided with two recesses, 
o n e  of  which serves as an exhau st· chest and the other 
of whiC'h recei ves the abutment. '1' h e  piston upon 
wh ich the abutment bears consists of  a block, C, 
secured to the outel' surface of tlte piston disk so as 
partly to close the steam space. Secured to the block, 
C, is  an i n cl i ned plate rest i n g  o n  the pi'ston disk. By 
placing packing plates bet w een the inclined plate a n d  
the b l ock, C, t h e  depth of the p i s t o n  in a radial d i rec
t ion may be regu lated. The abutment,  A, is  h i nged to 
the outer casi n g  so as to s w i n :.:  up or down i n  obedi
ence to the action of the rotat i l l g  piston.  The abut
!D ent is provided with an extension engag i n g  the wall  
of the recess ; the swinging movement of the abutment 
is t herefore l i m ited.  By t h i s  means the disk is  relieved 
of the pressure o f  the abutment without destroy i n g  
t h e  steam- t ight  con tact. A steam port extends 
through the a b u t m e n t  and opens at the swi nging 
end so as barel y  to clear the wal l of the steam 
chamber. 'V l l e n  the abut ment is  in the p osi tion 
shown in F i :.:. 2, steam is  ad lll i t t ed through ports in 
the abutmen � recess. To avo i d  the j ar d u e  to the seat
i n g  of the abutment u pon t h e  d isk. a dash -pot is em
p l oyed , enterin g  a hole,  B, i ll the cas i n g. 

I n  order to work t h e  steam ex pansively,  a rotary cut
off valve is  employed, w h ich is geared with the piston 
sh aft. The gears are of such diameter t.hat the valve 
and shaft rotate synchronously. 

By provi ding the eugin e w i t h  two or more cylinders 
the pistons are placed oposite each other, so that there 
are n o  dead centers. 

It is  the i n ventor's intention to use his rotary engi n e  
i n  con n ection with a novel l i fe-boat w h ich h e  h as 
patented and which we descri bed in o u r  issue of Octo
ber 3, 1896. 

,. . . 

SOlliE OSTRICH STORIES. 
The ostrich is a curious and remarkable bird, w ith its 

enormous body, long legs and small head. The ex
periences of the ostrich farmers, both i n - Africa a n d  America, are most i n teresting, and there are tales 
w i thou t n u m  ber of the strange antics of the curious 
birds. Natu rall y  the first thought w h ich occurs on 
see i n g  an ostrich is, How fast can i t  run ? When feed
i n g, the stride is  only from 20 to 22 i n ches ; when walk
i n g, b u t  not feed ing, the stride is 26 i nches, but  when 
terrified the bird possesses wonderful  spri nting quali
ties and takes steps varyi n g  from 1 1 �  to 14 feet. 'fak
ing 12  feet as t.h e  average, they would cover 
abo u t  25 m i les an h o u r, but the stories of b i rds 
tra\' e l i n g  a mile a m i n u te are open to q uestion. Other 
traits of which we are al ways hear i n g  is thei r lack of  
both suspicion and i n tell igence. B ushmen cloth e 
themselves i n  one of their  skins, and u u der cover of 
t h is go n ear enough to ki l l  the I I I  with poisoned arro ws. 

When the bird considers that he has distanced his 
pursuer, he often puts his head i n  the sand, thinking he 
has thereby made h i mself i n visible.  Sometimes when 

. hot l y  p u rsued he turns u pon his  enem ies and gives se
vere wounds with his feet. The habits of  ostriches are 
not particularly attractive. 'f hey eat fruits, game. 
vegetables, leaves, tender �hoots, insects, snails and 
a n y  other food that call be picked u p, including al l  
kinds of  i n d i gesti ble su bstances, which they swal low 
fro m  stu pid voracity. T hey are equal l y  foolish about 
layi ng t h e i r  egg" ; t hey. often begin before the spot has 
been fi x ed u po n  for the nest, and the solitary eggs are 
o ften fo u n d  lying forsaken all  over the d i strict fre
q uented by the ostrich. The n ests are s i m ply holes i n  
t h e  sand and vary from 3 t o  6 feet i n  diam eter. I n  these 
are laid by a single bird, or many in co m pany, from 
t welve to fifty or si xty eggs. They are i ncu bated by 
n igh t a n d  left to the heat of  the s u n  during the day. 
T h e  males assist i n  the incubation and also in takin g  
care of the y o u n g  u ntil  t h e y  c a n  provide f o r  them
selves. 'When the ostrich chicks are as big as a com
mon fo wl ,  they run with great rapi dity. 

Europeans do not care for the taste of the ostrich 
eggs. but b ush men are very fond of them. They 
weigh from two to three pounds and are equal to 
twenty-fo u r  hen's eggs. T he flesh somewhat resembles 
tu rkey, but is very tough. It will  be remem bel'ed that 
the ostrich h as been known from remote times, and 
their  brai ns  were ' served up as food o n  the tables 
of  the Romans, and are referred to even in the book 
of J o b. 

Ostrich farmi ng has alread y become a considerable 
i n d ustry in this country, as our readers will  re mem
ber.  Down i n  Florida, on an ostrich farm, th ere i s  an 
ostrieh w h ich acts as watch man, arid woe betide the 
colored gentleman fond of taking fowls which do not 
belong to him. Such a person was nearly k i l led by 
this bird while he was attem pting to steal some pheas
ants. This interesting bird, w h ich has been d ubbed 

J, itutifi, �tUtri,au. 
" Napoleon , "  patrols the camp every little w h i le, giv
ing at i ntervals a cry which m ay be said to mean " All 
is  wel l ."  I f  anythi n g  alarms h i m ,  he at once com m u
n icates it to h is compan ions by a series of yells as he 
ad vances to the attack. The Brooklyn Eagle recently 
gave an i n teresti ng account of the method of proced
u re o f  this b ird. 

When fighting, the ostrich attacks his opponent with 
h i s  feet with a series of l ightn ing-l ike but terrific for-

1 
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struck him, and if the blo w had caught the n egro 
sq uarely, i t. would u ndoubtedlY<have k i l led him.  As it  
was the blow was a glanci ng one u pon the thigh, wh ich 
r ipped it  open and ex posed the bone, a n d  for a time it 
was thought the poor p heasant thief would b leed to 
death.  Th e  faille of  t h i s  episode h as naturally caused 
t h e pheasan t s' quartel's to be s h u n ned by o t her depre
d ators. but. n ot w i thstand i ng this  fact . . . Napoleon " 
stil l  keeps guard, aud t h e  colored folk of the n eigh bor
hood n eed not have any other lesson. 

One of our Ca l i fornia correspondents recently took 
a ph otograp her to the South Pasadena ostrich farm, 
and after their views h ad been taken,  it  occu rred to 
him t h at a pict u re of h imself  o u  a f u l l -grown,  native 
male ostrich wo u l d  be i n teresting to th e read ers of the 
SCIENTIFIC AMERICAN. He req,uested a n  attendant 
to catch a b i rd and cover his head w i tlt a sack. w h i ch 
done h e  vaulted u po n  t h e  creature. I m mediately the 
photograph e l' adj u sted the camera a u d  the at tendant 
snatched the hood fro m the h ead of  t h e  bird, which 
i m med i atel y rushed away. The venturesome Ecri be 
s l id safe l y  to the gro u n d  after the fil·�t h u n d red yards 
h ad beeu traveled. H is tory records the fact t h at the 
u ati ves o f  A b yssin i a  freq u ently ride u pon ostriches, 
b u t  it is not l i kely that t h is amuselll e n t  w i l l  become 
very pop u lar on t h e  ostrich farms of  Alllerica. 

• • • 
A u t o m o bile N ew-s. 

. In Dakota t h ras h i n g  engi nes have been used to haul ��\�� '\ several wagon loads of gn�,l n . As m a n y  as ten wagons 
can be transported with the aid of a powerfu l traction 

JAMES' ROTARY ENGINE . 

ward kicks. The power beh i n d  these efforts w o u l d  
m a k e  any govern ment lll u l e  d i e  with en vy. and w h e n  
it  is k n o w n  that t h e  feet thelHsel ves a r e  l i ke ord i n al'y 
rail road spi kes. and ostriches have bee n known to d i S
embowel a horse, it  can be i magi ned w h at chance an 
u narlll ed person would stand in a fi g h t .  . .  Napoleon " 
stands nearl y 10 feet h igh and weighs over 400 p o u nds.  
He is a bird of u n u s u a l  i n tell igence, a n d  d uri ng the day 
h e  is violent enough for ord i n ary p u rposes. At n i ght, 
howe ver. he beco mes a true demon, and often his keep
er is ob l iged to stand at, a d istance ; and to see h i s  
keeper force "Napoleon" back t o  h i s  p e n  every morn i n g, 
with a large fork. is o n e  of the sights of the ostrich 
farm. The enormous bird screeches with rage and 
stri kes out with his  feet, all the w h i le s lowly giving 
way. 

O n e  n ight those on the farm were awakened by a 
most terrl1ic seri.es of liOises. Mingl ed w i t h  th e roars of  

- ,  

'. 
. ' .. 

THE OSTRICH AS A BEAST OF BURDEN. 

" Napoleon " were the agonizing shrieks of  a h u man 
bei ng. R u s h i n g  to the pens, the cause was soon dis
covered. Th ere, careeni n g  wi ldly. was a negro, and a t  
h i s  heels fol lo wed " Napoleo n . "  The sight w a s  l augh
able h ad it not been of a rather serious order. The 
ostrich would strike o u t  and the negro would make a 
zigzag run.  I n  t h e  bright moonlight the negro's face 
was blanched w hite with the fear of death, and h i s  
cries f o r  h e l p  m o v e d  even t h e  hearts of the attendants 
to mercy. Finally the negro reached the fence and 
wade an effort to get over but the bird with a final effort 

engi ne. 
Fi re C h i ef  Croker, of New York ci ty, has been u s i n g  

a steam autolliobi ie  for goi n g  to fi res. The res u l ts 
h a \'e  been so very sat isfactory that t h e  UEe of motor 
vehicles w i l l  u n do u bted ly be considemb ly extended 
i n  the Depart m e n t  i n  t h e  tl eal' f u t u re. 

It  is l i kely that a u tomob i l es w i l l  be sh ortl y perm i t  t ed 
to e n ter D r u i d  H i ll Park, Bait i lllore. 'f h e  Park COIII
m i ssioners recently  took a ride in a n  electric veh ic le  to 
observe i t� effect upon the horses. 'r l tey passed about 
400 teams d u r i n g  their ride.  and only abo u t  2 per cen t 
of the horses showed any fright. and even these were 
easi ly control led by their  drive�s. 

'fhe Cycle and Automobile sho w will  be held at 
Madison Squ are Gard en d u ring the week fol lowing 
Jan uary 20,  1900. Nearly all  of  the space, even in  the 
galleries, has a l read y been taken. I n  fact, it  w i l l  be 
i l ll possi ble to aCCOlll l1lOdate any m ore automobile con
cems that may desire to ex h i bit h eavy vehicl es. for any
t h i n g  which is now gi ven space m ust be l ight enough 
to be carried u p  on the bal con y. 

An automobile fire p u m p  is being tested in Paris. 
T he electric 1lI0tors are operated by a storage battery, 
and it is arranged 80 that the power can be changed 
from the prop U lsion of  the wagon to that of  dr iv ing 
the p u m ps. The cost of operat i n g  an electric cab in 
Paris  is ,  accord ing to 'f he Automobi le, $3. 97 a day_ 
The calculation is based upon the s u pposi t ion that the 
d i st ance traveled pel' day is  37 m i les, of which 9 are to 
and from the depot and 28 o n  the trips. 

At AlerH ,oll ,  France, motor carriages are used for c ity 
a m bulance work. The IllOtOI' quad ricycle is cou p l e ( \  
to an amb ulance carriage o f  t h e  Lagogue pat tern. Its  
purpose is to go to t h e  succor of sOllie i n j u red pel'son 
sO llie d istance from the tow n .  The drivel' fetches the 
d oct:>r and places him com fortably on the front seat 
of  the l1l0tocycle. On arri v i n g  at h i s  destination, the 
doctor i l l lmed iatei v attends to the needs of the i nj ured 
person .  If necess�ry the patient is placed i n  the am
bu iance-carriage, aud all return w i t h  all possib le speed 
to the hospital .  

• • • • • 
Tile C u rrent S u pplelnent. 

The current SUPPLEME NT, No. 1251, has many ar
t ic les of u n usual i m portance. " Long· Span Bridge� " 
is the first instal lment of a val uable series forUl i n g  an 
address by Prof. W. H. B u rr, of CuluUl b i a  U n i vers i ty. 
I t  is f u l l y  i l lustrated . .. The H ighest Aim of the 
Physici�t " is  by Prof. Henry A. Ro w land.  . .  T h e  De
velopment of I ron Man u fact u re in t h e  U n i ted States 
in the Past Seventy-fi\'e Years " is  by J o h n  Fritz. 
. .  The Rap i d  Seaso n i n g  o f  Wood 'f b rough Elec tricity " 
is an i l l ustrated article descri b i n g  a n e w  process. 
.. New Method of Design i n g  Fab rics " is  a ful ly  i l l u s
trated article deal i n g  with Herr Jan Szczepa n i k's re
markable photograp hic process. It is acco Ul pan ied 
b y  40 engravings. 

C o n tentli. 
( I l lustrated articles are m arked with an asterisk.) 
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B rake for bicycles"' . . . . . . . . . . . . . . . . 404 sacb usetts . . . . . . . . . . . . . . . . . . . . .  402 
Bridg_e. the American . . . . . . . . . . . .  402 Prize. Pollock l ife-savmg . . . • . . . . 403 
Earthquake, the late Alaska* . . .. 40':' Railways of the world com-
Electrtcal notes . . . . . . . . . . . . . . . .  ', ,_, 407 pared"' . . . . . . . • • . . . . . . • . . . . . • . . . .  406 
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Henry. Joseph* . . . . . . . . . . . . . . . . . . . . 4DS century . . . . . . . . . . . . . . . . . . . . . . .  402 
Hose wagon. electric* . . . . . . . . . . . . . 404 Supplement, current . . . . . . . . . . . . . .  411 
Insect powder duster for plants* 404 [ Tunnel under Gibraltar Straits . .  403 
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4 1 2  
RECENTLY PATENTED INVENTIONS. 

A gric u l t u ra l  I m pl e m e n t  ... 

TREE · FELLING DEVICE.-ELI BURKE, Tama, 

Iowa. T he object of this inven tion is to produce a de

vice for fel l ing trees, which may be attached to a port
able engine by which the necessary power is supplied. 
Tbe Inventor has mounted a swingiug arm upon the 
enll;iue, and u pon this arm he has journaled a saw con
nected by sn itabl e power transmitting means with the 
engine and movable in any direction desired. 

" itu tifi, jtUtti'Ju. 
APPARATUS FOR MAKING PHOSPHORUS.

LouIs L. BILLAUDOT, Avenue Victoria 16, Paris, France. 
In order to overcome tbe objections to the use of water 
in condeu8ing pboephoruB gases, the inventor receives 
the mixture of vaporous pho"pborus and gases in reo 
ceptac les of sufficient surface for tbe cooling processes 
and large enough to give the condensed particles of 
phosphorus time enough to deposit on the inner wa llo, 
the deposition being assisted by the Apecial shape of the 
receptacles. which have baffie boards to give different 
speeds to the gaseous current. In order to gather the 

to this inventor for wall-paper of various patterns. The 
designs are notewortby for a fel icitous combination of 
different kinds of fiowers, by means of which a very 
artistic effect is produced. 

NOTE. -C'opies of any of these patents wi l i be furn
ished by MUDl; & Uo. for ten cents each. Please state 
the name of the patentee, tltte of the ill vention, and du;e 
of this paper. 

West Key 
H O O D  FOR CACTl:S-BURNEHS. - LEWIS W. condensed phosphorus, the dry mixture of phosphorus 

and foreign materials is then distil led in the same re- ALTHOUGH " many men have many minds," 

ceptaele or other rt:ceplaeles. the verdict of the whole civil ized world is 
SNOWDEN, 'I'Il den , Tex. The hood is  especially adapted 
for use on a cactus-burner, which concentrates the flame 
to any point de"ircd and which can be securely held on 
the vaporizing coil or detached therefrom. The hood 
thoroughly protects the fiame from wind , so that the con
centrat.ion referred 1 0  can be easi ly effected. The peculiar 
formation of ribs on the hood, so that they engage the 
COli throughout i ts length, causes the hood to extend 
some distance beyond the lower end of the coil and 
forms a very hot furnace. 

a unit in the answer that a good cigar is the 
DRAFT-EQUALIZ ER.-FRANK F. THILL, Wheaton , prodnct of the finest soi l of Cuba. known as the 

Minn . The draft-equalizer is esp�ri"lIy applicable to 
Vuelta Abajo, o r  Val ley of the · W i llow Bough, 

harvesters or mowing machines, and by its means three 
manufactured by nati ves ( who have grown up 

horses may be worked at the right-hand side of the pole in the i udustry) in the self-same climate where 
and a fourth horse at the left-hand or grain side of the the ra w material is grown.  
pole. On an extension from t h e  right-hand sille of the That is to say, that Vuelta tobacco manufac
pole an equalizing-bar is pivoted. A fulcrum-bar is t ured in the latitude 19° 60' to 23° 9' and in longi
pivoted between its center and right-hand end on the tude 74° 8' to 840 58' by experts who may be said 
tongue or pole ; the longer portion of the fulcrum-bar t o  have grown up i n  the 

M e c h a n i c a l  Devices. extends beyond the left-hand side of the tongue. inci nstry, e x perienced in 
AUTUMATIC TYPESETTING. ·- DONALD MURRAY, Straps cOllnect the shorter end of the fulcrum-bar with the most expe,·t trcal-

28 W. Eb;hth S treet, M an hattan, New York city. the pivot portion of the equal izing-bar. A double-tree ment from seed-bed to 
Th i. i. an attachmcnt for working a li notn e� a type- is directly connected with the equalizing-bar at its right- c o n s u me r , givcs the 
setting machine, a typewri ter, or any OTher key. hand end ; and a second double-tree is located at the finest cigar that the 
board machine automatically by means of a perfor- left-hand end. Straps connect the left-hand double-tree w 0 r i d  and 
ated paper tape. 'f lte i n ven t ion 's chief merits are with the fulcrum-bar and with the equalizing bar. The h u man skill 
that it uses ordinary half-inch telegraphic tape, perfo- left-hand ends of the equal izing and fu lcrum- oars are can p�oduce! 
rated as for automatic telegraphy, and that it  does not also connected. That bei ng 
interfere w i th the ord inary operation of snch m achi nes COPYING-PRES S .  - WALT "R THEXTON, Dulnth, granted be-

u 
by hand . It provilles a method of rapidly and cheaply Minn. The press comprises a bed-plate circularly formed y o n  d dis
putting into type serial stories, special articles, tele- on its top. A cushion is placed owr the bed plate, over p u t  e ,  t h e  
graph ic news distributed by syndicates and central news I which a r(lnovable cover is fitted . An apron moves most favor
agencies to ne wspapers, the required number of tapes into and ou t of a water-tank rearward of the bed· plate. able p l a c e  
being perforated at one operation. The perforatioll s bei ng A _pressing-roller i8 movable over the bed-plate and is i n the w orld 
arranged in a .traight line, can be transmitted by tele- operated by a treaole . The leaves of the copy-book are for maki n g  
graph. In fact, the inventor has succeeded in perfo- d.m pened before the i mpression is taken and the second c i g a r s for 
rating thc tape by telegraph at a distance of 1 ,000 miles leaf is moistened while the first is takinJ: the imprcs- A rn e  r i c a n  
at the rate of 80 words per minu te . A speed o f  100 or sion. smoker" is 
120 words over any telegraphic circuit will probahly be ACETYLENE GENERATOR. - HENRY P. SCHAEO'ER, Key West, 
reached . It wil l  hence be possible " to transmit news- Schulenburg, Tex. The purpose of this invention is to in the same 
paper d ispatches and set them up sim ultaneously in t.ype. providc a machine, so arranged as to preven t the en- latitude and 
This development is rendered practicable by the faci l i ty trance of air or the escape of gas when the carbid longitude as 
with which corrections and additions can be made as holder is removed for c lean ing. The q : paratus com- Ha vana, from which city it is o ll l y ei ghty-eight 
the work of typesetting proceeds. prises a gas-generating cylinder connected by a pipe miles distant. This is because the ci)4"ltrs made i n  

RECOR])ING APPARATUS.- EmvIN C. HEGAN, w i th a receiver. A bucket o r  carbid-holder is remova bly Key West cost the c()nsumer o nl!! about nile-hill! 
LouiRville, Ky. The i nvention prov ides a completely connected with the lower end of the cylin!!er. A chute what the same identical cigar made in Havana and 
auto :natic apparatus arranged to furnish a full record in leads into the cyl inder ; and a valve controls  communi- impnrted to this country 
writing 'on a tape of all the telegraphic work durin� a cation between the chute and the cylinder. w()ul<l cost him-the present 
given period, with tbe date and n umber of the circuit. APPARATUS FOR CRYSTALLIZING SUGAR IN tariff imposing a duty prac
The apparatus is especially applicable to ,l istrict tele- MOTION.-EDWARD P. EASTWICK. J r  . . New Orleans. tically at the rate of one 
graph. offices, fire-alarm and pol ice stat ions. The essen - La. An air-valve is provided for the crystal lizing cylin- dollar pel' thousand ciyon 
t ial features of the apparatus are fonnd in an actuating der, which valve can be manually or automatical ly jar every mile oj distance 
device for the numeral wheels, wh ich comprises a lever operated. When operated automatically, an excess of between Kel} lVest and 
operated by an electro-magnet and provided with a pressure or a vacuum is prevented in the crystallizing- CllllO. See what an advan
pin . Hooks on a series of bars are adapted to en- cyl inder ; when operated manually, the opening uncov- tage this i. for our pro
gage the pin. By means of a cam, the hooks of the ered can be uti lized to take from the cyl inder samples of d uct, manufactured at 
bars arc allowed to engage the pin,  one at a time. The the masse- cuite in process of crystallization. Besides Key 'Y('st-for at a mod
numeral wheels are turned from the hars wben tbe li:tter t.his improvement, a better driving mechanism is pro- ernte ('ost the Cortez 
arc actuated. vided, likewise a preferred construction for the interIOr Cigar Company call "UP-

MITER BOX. -THEODORE BOOTSMAN ,  Arctic, Wash. of the cylinder, and a heating device fo!' the cylinder. ply the consumer with 

'l'his invention is an improvement on a si m i lar device WAREHOUSE-TRUCK.-JOHN B. DOYLE, Stampley, 
patented by the inventor. The hox is especial ly designed Miss. This warehouse or railroad- trnck has in addition 
for locking saw-guides at different angles and for holding to the uSllal wheels and axle, wheels of smaller diame
the guides at different elevations. In Its essen tial feat- ter al80 mounted on the axle, one adjacent to the inner urea the invention comprises a support fo'r the work . and face of each of the main w heels. The inner wheels can 
a horizontally-swinging arm carrying saw-gnides arid be spaced so that the truck can be used on a plank or 
held o ver the support. A vertically-swinging gage bar staging of slightly less width than the distance between is arranged for locking engagement with the arm . the inner faces of the main wheels, and carried up or 

down the staging, and automatically guided. 'l'he ou ter 
R alhvay-A pl.llances, and larger wheels serve as guide fianges when the smaller 

CAH-TRUCK. - ALEXANDER n. GREEN, Houston, 
wheels are brought into action. 

Va. The invention seeks to overcome the friction be- CARBURETER.-WILLIAM E. CARY, Springfield, Vt. 
tween the car-w heels and tbe rails in rounding curves, 
due to tbe unequal length of the iuner and outer raile. A 
coupling device is provided , tb e  outside of which is at
tached to the car hody and the inside to the frame of the 
guide truck an j sl iding freely with it nnder the car while 
controlling the rotary motion of the front and rear trucks. 
The axles are caused to aseume the position of the radii 
being paosed , while the wheel-flanges strike tbe rails on 
the tangent points of the curves . 

IlJh;cellaneo u s  I nv e n t i o n  .. , 

TEA-KET'l'LE . - WILLIAM McAuSLAND, Taunton, 
Mass. The kettle is mounted on trunnion-bearings, 
open on both silles so that the kettle can be entirely re
mo\·ed, but is yet capable of being locked by a single 
locki ng bolt and a single adjustment . For this p urpose 
the front trunnions have an upwardly-projectinl: and 
overhanging ex�ensjon, whicb � when the bearing8 are 
open, allows the kettle to be removed, and yet locks 
the front bearings whenever the rear ones are locked. 

FA STENING DEVICE FOR N E U K W E A R .
EDWARD McC. WIC KERSHll!, Phren ix, Arizona. Thc 
in vention provides a shie ld for made-up ties, which 
shield has means for fastening the made-up tie to a 
col lar-button . 'rhe shield hes a fasten ing device wbich 
may be employed in connection with a ne w  tie, scarf, 
or bow after having been detached from the made-up tie 
to which it was originally secnred. 'rhe entire device is 
very light, and when i ll use is i n visible. 

PUZZLE. - ALEXANDER 11.  KOPET5CIINY, Jersey 
City, N. J. Blocks hearing the word!:! ' �  kni fe, " ' � p)ate, " h fork," and H spoon , "  nre illdisCi iminately shuffled, the 
oUject being to arrange them Bille by side� so that the 
foul' articles of tableware will  a ppear to be named in each 
l i ne, both vertically and crosswise, and the four articles 
of food pictu red beneath the words will appear i n  each 
l ine, both vertical ly and cross\riEle. 

BALL -BEARING.- !" HEDEmcK H. HEATH. Hot!'l 
Gerard, Manhattan. Npw York city. The inventor makes 
the bearing sel f-adJlIst ing to any spring of tll(' 8haft or 
permanent bend therein or vibrations from nneqnal 
strains, by pro v i ll i n g a �ph('rical i nner �l1 l"face which 
is presel l ted to the bal lt:5, so that if the axle o r  �lIaft 
spring or be hl'l It,  tIl£' �_)H I I l"'  w i l l  st.iIl tl":lvel i l l the �allle 
circular track, wllt'rcllY th(� wed�i n g- o f  the ')allt; i� t�J l ( i rt·ly 
obviated and an equal UJlll CVt�1l heal'i nl! 011 n i l  the bal ls 
al w ay" maintai ned, thus addin� greatly to tbe smooth 
running and life of the bearings. 

Within the carbureter·tank is a fioat carrying an air.pipe 
having air-inlet. and gas-mixture outlets. A nozzle in 
the pipe opens at it. lower end to tbe l iquid and extends 
at its upper end above tbe inlets in the pipe. As the 
pipe carried by the fioat has an easy sliding fit in an 
ou tlet-pipe, the fioat rises and falls with the liquid in the 
tank. The 1I0at can be forced with more or less power 
down into the liqnid by means of an adjustable, weight_ 
ed, needle-valve stem. The carbureter is particularly 
adapted for explosion engines. 

METALLIC PACKING. - WILLIAM H. PRENDER
GAST, Savannah. Ga. The inventor has devi..,d a me
tallic packing-case for pioton-rods, which i. used in con
nection with a packing having a ball-joint or spherical 
tlearing surface wherehy it is adapted to rock to com
pensate for vibration or displacement of the piston
rods. 

COMBINED FIRE-ESCAPE AND ALARM.-VAL
EN TINE and EDWARD V. SCHIRMER, 300 West 70th 
Street, Manhattan, New York city. The invention pro. 
vides a fire-escape employing a fiuxi ble ladder, which is 
hung from a bUIldIng for the escape of the occupants, 
and w hich is strong enough to support forty persons at 
a time. The ladder can be instan tly releaKed and will 
cover every window on a 25-foot front uuilding. The 
invention also em bodies a 8imple means tor Bonnding an 
alarm in any place in the building at the instant the 
ladder is released, so tbat all the occupants are warned 
of their danger. The fire-escape, when not in u se, is 
invisible. The simplicity of the cOllstruction renders it 
impossiole for the device to get out of order. 

FIRE-ESCA PE. -HENRY C. KARPENSTEI", Brooklyn, 
New York city. The fire-escape ladder is designed to be 
placed on the outer side of a bnilding and '8 provided 
with a simple means for h olding the ladder in its e le
vated or inoperati ve position. The holding mechanism 
can be quickly releaeed, so that the ladder will fall by 
gravi t y  to the ground or other lan din g place 10 permit the 
safc descpnt of perilons. 

Design8. 

M ANDOLIN-BODY.-WUTER H .  SMAW, Brooklyn , 
New York city. The body is lIat and has arms extenll
in� from its upper cml .and flunking the neck. The in
veutm .tates that the advantage of th iR construction 
l ies in tbe more beanti fu l tone obtai ned .  

WALL-PAPER - HENRY WEARNE, Rixheim, Al
saee, Germany . Six design patents have been granted 

goods equal in quality, style, a nd workmansh i p  
t o  those o f  m )st celebrated Havana ciga .. factories· 

Key West is uniqne i n  location, buildi ngs, popu
lation, and cli mate. The coldest month is Janu
ary, and the tern pe ratu .. " is an average of 68 de
grees to 72 degrees, while statistics show that it is 
the olily point in th is country where BMW and jr()sts 
are unknown, and this secures the ideal climate for 
cigar making. This is because it is not necessary 
to use i n  the Cortez Cigar Company's facton- any 
artificial muistening or sweating process, thus re
taining the full aroma and bouquet (which is so 
dear to every smoke r) to j ust the same extent as 
In the Havana factories. This canl/ot be done in  
jactories jurther north! And he . .  ein lies the great 
advantage of Key West. 

Knowin g  all these i mportant facts, the Cortez 
Cogar Company selected this city for the location 
of their factory, determined to produce only high
grade cigars, equal in e very way to those of Ha- ·  
vana, a t  about one-half the cost to t h e  consumer ! 
This prod uct is always the same in quality. Year 
after yenr the Cortez Cigar ( ompany use the same 
grade of tobacco grown on the same plantatiolIs, 
and by skillful blending of the selected leaves from 
the hill-silles and valleys, secure a u uiformity 
which cannot be surpassed. 

There is a reason for everything, and the reason 
of the Cortez Cigar Company for devoting their 
energies to the production of a fine Cig-al' is be
cause they 
b e l i e v e  
and i nsist 
t h a t the 
h i g h e s t 
c i  v i l  i z a-
t i o n  , I  e-
mands t he 
l i g h t e s t 
and most 
p e r f e c t  
s t i tllU l unt. 
and they belicye that. their proc(,3,; " (>sults 
in the com bination of the h igheRt po,;,i ble 
art Hnd science of ci gar-ll t a k i ng·, e l labl i n g  them to 
offer the best, tnildcstt and lllUSL u n i form sllioke 
to men of brai nR. 

To mpet: tht' tn st e o f  va l·i o u s  smo l{cl's� the Cortez 
Cigar Co m p a n y  make no 1 ( '"8 t h u n  ti fty-two sizes 
of " i gul's i'l'UlIl large to smu l l -for Rome l i ke a long 

smoke and some a short. OIl<' ; hut the q u a l ity is 
identical in ench, arid " lIlall does not get a poore r  
cigar for a lower price, but simply so much less of 
the one high grade of uniform quality. It must 
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not, however, be overlooked that the fullest flavor 
and bouquet can only be reached with a cigar of 
a medium to a full size. It is l i ke the use of a per . 
fume-a drop will not convey the same fragrance 
as will  the orthodox half· dozen drops, yet it wil l  
be the same identical perfume without change. 
The c igars of ttle Cortez Cigar Company may al
ways be identilied by the reproduc-� __ 
tion of t he cut on the inside back"'fG CIGAR CO. � 
of each box. It is our aim to haye OUr cigars on 
sale wherever high-g" ade goods are demanded, and 
sbou ld your local dealer offer you " something 
j u st as g ood, " de�line it,  and write direct to the 
Cortez Ciga r cum pany, Key 'Yest, for samples 
and particulars . 

The charoe jo'r insertion under this head is One Dollar a 

line jor each insertion : about eiaht words to a line. 
Advertisements must be. reef-it'cd at publication offi,ce 
as early as Thursday monl:ing to appear in the follow. 
i.nq 1.oeek· s issue. 

Marine Iron \V orks. CblcaJ{o. Catalogue free. 

. . U. S." Metal Polish. IndiauapoliM. Sam pies free. 

Yankee Notiolls. W aterbury ButtOIl Co., W aterb'y,  Ct. 

Poci{et �'oldillg U mbrejlas. G rove & Stover, Lura y .  V a 
Handte &- Spoke Mchy. Ober Mfg. Co., 10 Bell St.,  

Chagrin �'al lB,  O. 

SlJecial and Automatic MachineM buHt to drawingM 011 
contract. The Garvin Machine Co., 141 Yurick St., N.  Y.  

�-'erracute Machine Cu., Bridgeton. N.  J. ,  U. S. A .  Full  
line o f  Presses, Dies ,  and other Sheet Metal  Machincry . 

W" .Machinery for R. H . . contractors. m i nes, and quar
ries, for hoisting", p u m p i ng, cl"llshing, excavating, etc., 
! leW or 2d-hRlld. Write for Jist. 'V il i l s  ::;baw, Ch icagu. 

The celebrated " Horns o y - A kroyd " Patent Safety Oil  
fl� IlJline is built by the De J�a V er/lne Refri�erating �la
chine Company. �'o( t of East. 138th Street, New York. 

'rhe best book for electriCians and bellillllers in  eleca 
I ricity is " Experimental Sciellce," by Geo. M. Hopkins. 
B y  mail .  $4. Munn &- Co . .  publishers. 361 Broadway, N. Y. 

LOVELY BOOK FREE ! 
Only a few copies left, send to-day. The volume 

is Il'orll'eously il lu strated with numerous engravilJgs 
of m i ning scenes and the Ilrllndest �cenery in the 
Rocky MountulI ls.  'l'he edition cost $1,000 to publish. 
It is 110t an ad verttsement for anyone. Merely to mtro
duce our big i l l ustrated fam i l y  weekly we will send a 
copy of t h e  above fine book free to a1l selidin� us nine 
two cent stamps for a thirteen weeks' trial subscrip
t i on. Our paper publ ishes each week stories of adven
t u re, all the hltest m ining news, and illustrations of 
scenery. 'I'ent h year. Club of three for 50 cents. Seven 
for $1  bill. Mention the Scientific American, and ad
dress 'V estern Weekly, Henver, Col. 

1l..Y"" Send for Hew and complete catslogue of SCientific 
and otber Books for sale b y MUnn & Co. , 3tiI Broadway, 
New York. }j'ree on application. 

J£S 
N H .ne8 and A dd " e88 mnst accompany all letter. 

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

Ie e ferenee8 to former article" or answers should 
give date of paper and page or number of qnestion . 

I nq n l rl e  .. not answereu in reasonable time shonld 
oe repeated : correspondents will bear in mind thaI 
some answel'E require not a littlc research, ami. 
though we endeavor to reply to all either by lettel 
or in this department. each must take his tnrn. 

lI n f e r 8  wi.hlll!; to purchase any articie not advertised in our columns will be furnished with addresses of 
houses manufacturing or carrying- the same. 

S l,ecln l "' r l n e n  I n  .... r .. " ' U o n  on matte"" 01 
pef!!onal rather than general interest cannot be 
expected witho ut. remnneration. 

S e l e n i l l i c  A ... e J' i c· u n  S u pp l e  ... ent .. referre,; 
to may be had at the office. Prtce 10 cents each . 

Book s referred to promptly supplied on receipt (., 
price . 

:lI l ner al .. sent tor examinatI On should be distinc;.I) 
marked or labelea . 

(7773) J, H .  P. asks : 1. H o w  are the 
telephones on a meta l l ic circuit connected s o  that the 
telephones between the terminal telephones do not short 
circuit the terminal telephones ? A. The intermediate 
telephones are put across the two wires of the circuit. A 
telephone doeR not short circuit t h e  other telephones upon 
the Bsme Jine becau8e it is not m circu it except when it 

is III use, and then it  shonld have the line to itself. 2. 
Which is the best system, the bridge system or in series? 
A. The " bridging bel l " system. is in use for all long
distance work. It al lows a large num uer of telephones 
to be used npon the same iine. 3. Explain wiring of 
bridge sy"tem ? A. Both the cal!  bell and the telephone· 
are pnt across the line. You wil l  find diagrams of the 
connections in books upon the telephone. We can fur
nish you Hopkins' .. Telephone Lines " for $1.50 by ma i l , 
and Mil ler's " American Telephone Practice " for $2 by 
mail. The call-bell is wound to a high resistance, say 
1 ,000 ohms . and therefore cannot short-circnit the other 
portions of tbe line. 4. When speaking of the number 

of ohms resistance of a telephone what is meant, riuger. 
"enerator, or induction coi I ?  A. If the resistance of a 
telephone is given. it should he that of the telephone, or 
receiver. T oat is the telephone. The otber parts of the 
apparstu8 have their special names. 5. Does the wh: d .  
jng of more wire on the generator increase i t s  power? If  

it  dees, how much wire must I put on to rin g  through 
100 more ohms (If resistance ? A .  You may w i nd more 
w i re on thc arma U,re of the magneto-call. and make it 
ring through a greater resiE:tauce. Of course we cannot 
tel l  )·ou how much to add to make the hell ring through 
lOU ohms marc resistance, since we know nothing about 

what is al ready there, either on the hne or the magneto. 

Y"n would better find out hy experi men t, if you cannot 

mC8F1l1re for yourself. 

( 7774) K K. A. asks : Is t.he rate of r:>

t.UtioH of Uw wheel of a Crooke� rH(l iomet.er proportion�l 

to tlw amount of rndinnt energy i m pinging Il pon th(' sur· 
faces ? A. Yes ; sec Barker's .. Physics " or nanon� 
• •  Physics." 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 
for the Week Ending 

DECEflBER 12, 1899,  
A N D  E A C H B E A R  I N O T H A T  0 A T E. 
I Ree note at end of list about copies of these patents.] 

Acetylene generating apparatus, A. 1< .... Chase . . . .  638,834 
Acid . ethyl ether of salicylo·carbonic, If. Hof. 

mann . . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t);l9. 174 
Air accumulator. H. H. Hougland.. . . . . . . . . • . . . . . .  t)3!l,047 
Alarm. See Electric alarm. 
Animal trap. 1<'. W. �'lakker . . . . . . . . . . . . . . . . . . . . . . . . .  1''l9,163 
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Autocar driving mechanism. G. E. Sieg .. . . . . . . . . . .  t>3S.816 
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Bailing apparatus, D. B. Whitehil l .  . . . . . . .. . . . . . . . . .  ti:lS,94ij 
R:��et��.fl��

a
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Barrel, ventilated, J. S. Wrlg\lt, Jr . . . . . . . . . . . . . . . . .  639,126 U:::� ��I��o�i.
t
W: li.II��;3.I.

l
: : : : : :

.
: : : : : : : : : : : : : : : :  ��:� 

Rasket making machine, \V. C. Schaefer . . . . . . . . . . 6:l8,852 
Hate. J. 'r. Wood . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  6.'l8,828 
Hattery plates, device for automatlCally shap- , 

ing, delivering, and stacking. R. Macrae . . . . . . (,�i8.731 

:::��g�. :�'r �ifty��
i
I�OdS: 'spiit 'btish: 'G'a;ce'lon' It 639,205 

Bea�i�t:.l��\�er: E: 'C: 'cbtitiiain: : : : : : :  .' : : : : : : : : : : : : : :  �:� 
Bed . hospital, Piper & f1'ox . . . . . . . . . . . . • . . . . . .  : • • .  : . .  638,755 

�l���I:: �: �: ii��le.: ·"""""" . . : : � ·. "", ,: : · : ·:. : ·. : : : : : ·::. �:"9�� 
Bicycle fitting, Crosby & }�hler . . . . . . . . . . . . . . . . • •  _ . . .  fiB8.865 
Bicycle harness. J. C. Bean . • . . . . . . . . • , .  _ ,  . • • . • . . . . . .  6.'{8,861 

�:���l�, 
l
�ii�;'�Y �'W.
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R�Tur;ier :: . .. .. ': .. :: .. .... '::::. :::. t�:� 

Bicycle saIl attachment, R. Sorensen . . . . . . . . . . . . . .  639,107 
Blasting operations, combined knife, clench, and 

punch for use In, D. Wb itbnrn . . . . . . . . . . . . . . . . . .  639,121 
Blinds, sunshades, etc., rolJer for window, W. C. 

Kincaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638t969 
Block. See '.rackJe blook. 
Body brace, M. Lyuns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,072 
Boiler. See Steam boiler. 
�g��I�U���h\n�'�oo1�li'l; ·Hulse:.: : : : : : :  : : : : : : : : : ���:� 
Bottle, A. C. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'18.Rll 
Bottle, non.retll lable. L. McCormick . . . . . . . . • . . . . . .  689.0S6 
Bottle 'topper, W. A. T.orenz . . . . . . . . . . . . . . . . . . . . . . .  639,063 
Bottles, etc., holder for nursing, G. Regan . . . • . . . .  638,989 
Rox. A. M. Jenkinson. . . . . . . . . . . . . . . . . .  . . .  . . . . .  . . . . .  639,054 

��:�:
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Brake connecting rod, C. ii". Huntoon . . . . . . . . . . . . . .  6,')S,ntiH 
Brake lever, S. A. Roseman . . . . . . . . . . . . . . . . . . . . . . . . .  689.00.=) 
BroUin!! pan, wire, 'I'. F. Cooney . . . . . . . . . . . . . . . . . . . .  6.'l9,150 
Brooder. folding. M. lL Johnson . . . . . . . . . . . . . .  , . .  6.'i9.Q.55 
Brush, J. Schopp .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t>JS.7ti2 
Buckle, belt, G. M. Hubbard . . . . . . . . . . . . . . . . . . . . . . . .  6.19.048 
Buckle. trace. G. Hanke .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,0.1.1 
Building blocks. manufacturing, Heimsoth & 

Flullge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.o.'l' 
Bunch rolling machine header, C. A. Baker . . . . . . 639.191 
Burner. 8ee Gas burner. Hydrocarbon oil 

burner. Incandescent burner. 
Burner pressure device, G. A. Loeben . . . . . . . . . . . . .  639.197 
Button blank cutting ruacbme. 'V. A. Pendry . . . .  6:--I8,h81 
Button, cuff, W. Kohrbek .. . . . . . . . . . . . . . . . . . . . . . . . . . .  639,0\\1 
CalculatinJ{ machine, M. E. 'remple . . . . . . . . . . . . . . . .  flB9.112 
Can holder, fruit, J. Vander SteI. . . . . . . . . . . . . . . . . . .  638,824 
Car bolster, Ii. W. Oswald . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.74� 
Car, coal . D. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,W) 
Car coupling, E. R. Berude . . . . . . . . . . . . . . . . . . . . . . . . .  , 638,952 
Car ccwpling, H. A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18,780 
Car door fastener. Pries & Meyer . . . . . . . . . . . . . . . . . .  638,758 
Car fender, J. J. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18. ti99 
Car frame, F. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  6:J9.1fl2 
Car, street, E. R. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . .  63? 12:' 
Cars. system for propelling railway, R. M. Dixon 6:k�,801 
Carding machine stop motion. C. E. Smith . . . . . . . . ti;{8.�43 
Carriage, baby. M. & B. H. May . . . . . . . . . . . . . . . . . . . .  1>38,972 
Carriage brake, G. Hanslel' . . . . . . . . . . . . . . . . . . . . . . . . .  6:38,925 
CarriaJ!'e curtain patch fastener, W. H. & F. 

W aUer. . .  . .  . .  . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . .  638.77S 
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c��:?hine. W. L. Morris . . . . . . . . . . 639,080 
Cash register. O. W. Hnnsaker .. . . . . . . . . . . . .. . . . . . . . .  6.'18,92\l 
Caster. C. C. Alden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.129 
Caster roller, N. Stock .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,996 
Casting rolls, mold for, G. E. Thackray . . . . . . . . . . . .  638.774 
Castings, making metallic. W. D. Allen . . . . . . . . . . . .  639,130 
Chair. See Easy chair. 
Chair, H. W. Bolens. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  639.012 
Check mechanism, time, J. J. Stockall ,  ,Jr . . . . . . . . .  639,110 
Check row wire machine. automatic, 1\ L. Reges. 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,988, rlo�.989 
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Chuck, emery wheel, G. Hart . . . . . . . . . . . . . . . . . . . . . . .  639.035 

f,����: �. �it���P.�� : : : :  .. : : : : : : : : : : : : : : : : : : : : : . : : : : :  :\'i�Xi� 
Churn, F. C. Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l9.001 
Chute, bin, G. H. Hutchinson . . . . . . . . . . . . . . . . . . . . .  639,051 
Cigar bunch rolling machine beader. C. A. Baker 639.190 
Cigarette making device, A. 'K Buckin({haru . . . . . . 638,904 
Cigarette making device. 1£. I. Root . . . . . . . . . . . . . . .  6.18,887 
Clock, electric, J. Butcher . . . . . . . . . . . . . . . . . . . . . . . . . 639.919 Clocks. device for adjusting the beat of pendu· 

lum, J. H .  Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'18,74;; 
Clothes line window bracket, J. G. Von Hofe . . . . .  6:19,045 
Coffee pot, A. An"'us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,131 
Cojn detectors for money controlled machines. 

ejector for, O. & A. J aeger . . . . . . . . . . . . . . . . . . . . . .  638.007 
COin operated machines, coin guard or cont.rol· 

ling device for. R. F. Tochtermann . . . . . . . . . . . .  6.19.1 15 
('ollar steaming mechanism, Gardner & Grant . . . .  ti:lS.700 
Commode. J. If. Voss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t);)8.8�f4 
Conduit, Kimball & McKenzie . . . . . . . . . . . . . . . . . . . . . .  6BS.9al 
Conveyer apparatus . .  T. & W. 1.'itus . . . . . . . . . . . . . . . .  639.00.') 
Cooler. See Milk cooler. 
Copying apparatus. �'. H. Wolever . . . . . . . . . . . . . . . . .  6,'*1,S99 
Cord drying machinery. Schrader & Overman . . . .  6.38.993 
Corset and abdominal belt, combined. E. Mer· 

ril lees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  6.'l9.078 
(�ot. W. S. ):1'oster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t),'�9.027 
Cotton gin saw cleaner . .T. C. Mapes . . . . . . . . . . . . . . . .  t;;�.7�2 
Couch. convertible, J. Moran . . . . . . . . . . . . . . . . . . . . . .  6:1S,978 
('ouch leg, Ii' . .r . Seng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.38,764 
Coupling� See Car coupling. Pipe coupling. Shaft 

coupling. Thill coupling. 
Coupling and antirattler, combination, J. N. Wil-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l9,200 
Cradle, r.. �'. Cutten . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  f>38.91:1 
Crank, C. L. Kindsfatter . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�9,059 
Culinary device for frying or roasting meats, H. 

M. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rlo'18.8HO 
CUltivator. A .  }1�. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639, 171 
Cult.ivator and weeder, combined. R. H. Berk-

stresser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19,138 
Cult ivator. convertible and reversible, D. C. 

Voss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19.116 
Cultivator. listed corll, .J. M. Tug-ue . . . . . . . . . . . . . . .  b:19. 1l1  
Curtain bracket. window, D. A.  Wilderson . . . . . . . .  618,S26 
Cutter. See Feed cutter. 
Ben tal matrix retainer. C. F. C. Meblig . . . . . . . . . . . .  68S,973 
Devulcanizing caoutchouc, India rubber, etc . . A. 

E . . J.  V . .  J. 'l·hielgaard . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18.775 
Die bolder, S. A. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,74ti 
Disinfect.mg waste receptacle, M. J. Whitehead .. 6:19.007 
Door holder. J. B. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . 638.7ti1 
Door hook, detachable. M. B. Kyan . . . . . . . . . . . . . . . .  6.'18.SI� 
Door. screen. W. H. Rogers . . . . . . . . . . . . . . . . . . . . . . . . .  638,S12 
Door stop and lock bar socket, combined, N. Ash. 

croft. . .  . . . .  . . . .  . . . . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  6:18.fi90 
Draugbt equalizer. C. E. Jackson . . . . . . . . . . . . . . . . . .  f);19.052 
Drawing frame. MilJs & Penney . . . . . . . . . . . . . . . . . . . .  6.38Jl75 
Dredger. R. A. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18,88.3 
I>redger for use in wells, H. M. Downie . . . . . . . . . . . .  00'9,155 
Urier. See Lumber drier. 
Drill . See Expansion drill . Rock dril 1 .  n�t�:�: �:g����srit�r��c�: *�n::r'��b::: : : : : : : : : :  �::�� 
Bust col lector, W. S. Osborne . . . . . . . . . . . . . . . . . . . . . . 6.'--18.988 
])ye. black tetrazo. Herbabny & Hartmann . . . . . . .  K,'�H.041 
nye. claret red tetrazo, J. Herbabny . . . . . . . . . . . . . . .  6�9J)42 
Dye. green blue tetrazo, HerbabllY & Hartmann. ti.'-l!l.040 
Easy cbair or lounge. adjustable, J. H. S. May . . . .  6.'19.076 
Electric alarm or signal, H. Wild . . . . . . . . . . .  . . . . .  639,124 
ElectriC heaters. rueans for controlling. E. E. 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19. 170 
F.lectric light socket, Chapman & Gelatt . . . . . . . . . . fi."i8.83.'1 
Electric motor, multipolar. C. A. Lindstrom . . . . . .  638.872 
}�Iectric switch . .  J. M. Andersen . . . . . . . . . . . . . . . . . . . .  638.fi87 
Electric switch. J. 1,1. Creveling . . . . . . . . . . . . . . . . . . . . .  638.705 
J<]lectric 'witch, W. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639,195 
Electric �witch. Sayles & Heeve (reissue) . . . . . . . . .  1l.'l9( 
Electrical tree. G. H. Wallis . . . . . . . . . . . . . . . . . . . . . . . .  638,895 
Electrodes and cuPS. supporting device for bat· 

tery. B. Macrae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,874 
I!}lertrodes. clamping tool for manufacturing bat-

!-'lry. R. Macrae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,730 

ORDINARY RATES. 
lnside Page, each insertion. - 7li cents a line Back Palre. each insertion, - - $1.00 a line 

I'TFor some classes of Advertisements, Special and 
HiQher rates are required. 

The above are charges per agate line-about ei�ht 
words per line. l1h is notice shows the widtb of the i ine. 
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ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
mornmg to appear in the fullowinll week's issue. 

W09tPou��!!�e!��!S 
time and money by nsing our 

Foot and Hand Power lDacninerg 
SEND FOR CATALOG UES

A-Wood-working Machinery. 
B-Lathes, etc. 

SEKECA FALLS MFG. COMl'ABY. 
6 9 5  Water St,.  Seneca Fal l s .  N . Y .  �£ NG INE.&' F001) M A C H I N E.  5 H O P  O U T F I T S , 

TOOLS AND 5UPPLlES,'i"'R'f2"' ATHEs. S[BAS1 IAN lA1H[ CO I�?������i ,S6 

OVE RALLS OFF ! Yon can rise to a high 
position if you will .  All 

It reqnires Is ambition and wlllln�lless on your part 
to study " between times." Our booklet, What. St'U
rUnts Say. shows what is beIng don� for thousands 
of people through our course of 

EDUCA nON BY MAIL 
in "EI ectrical, Mechanical, Steam, Mining and Civil Engineering ; Metal
lurgy I Art, Architecture, Practical 
Newspaper Work, En�li.�h BranChes, 
Rtenography, Machine Desig-n and 
Mechanical Drawing. Low price ; 
easy terms. Sent fl'ee to those who 

enroll now, a complete drawing outJtt 
1vorth $11.10, or other premiums. 

Menti'm subjects you are inter. 
ested in when writing to 
The U n ited Correspondence Schools, 
154 Fifth Avenue, New York, for Catalogue No. 3.'l. 

Elevating. transporting. and discharging rna- .. terial, apparatus for, O. Johnson . . . . . . . . . . . . . . .  638.722 
��:�:�g�'i�d�at.������·Ro�n·t�ee: � � � �� � : : .  : : : : : : . : :  �:� 
Elevator safety device. See & Cow perth wait . . . . . .  638.763 
Engine. See Fluid pressure engine. Rotary en· 
En��e

e
exhaust muffler, F. Van Duzen . . . . . . . . . .  , .  638,776 

Engine igniters, electriC generator for gas. B. 
McInnerney .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.9.13 

En�ines, expansion joint for. M. M. Suppes . . . . . . .  638,8Ul 
Engines, incandescent tube igniter for gas, G. 

Ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f!3\l,025 
Engineering Instrument. O. Kelly . . . . . . . . . . . . . . . . . .  H38.846 
En�ravin,g machine. grounding attachment for 
Ex�
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ExhIbiting coius. etc., device for. 1,1. C. Whittle· 
sey . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  . . . . . . . . . . . .  f)o18,785 

Expansi'oil' drill, A. It. Heald . . . . . . . . . . . . . . . . . . . . . . . .  fi.1g.03H 
Explosion motor. E. Ji'essard . . . . . . . . . . . . . . . . . . . . • .  f;:19.160 
Eyeletting machine. power, R. B. Smith . . . . . . . . . .  638,W4 
Fabric. See Printed fabric. 
Faucet, venting, A. M. 8hauck .. . . . . . . . . . . . . . . . . . . . .  1;39,103 
Feed cutter, O. E. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.015 
Feed water beater. boiler. C. Adams . . . . . . . . . . . . . . .  6.19.128 
Fence machine. W. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . 638.968 
Fertilizer distributer and planter. M. :\l. Abrams tl.'1H.OO9 
FertiJizers. apparatus for making. R. K. Giffen . . . 638.919 
Filamentous substances. machine for cleaning 
Fi
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Filter, water. If. Bommarius . . . . . . . . . . . . . . . . . . . . . . .  6.'ID.1�0 
Filter, water, E. E. Murphy . . . . . . . . . . . . . . . . . . . . . . . . 6:)8.742 
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��ire escape. Addison & Wright . . . . . . . . . . . . . . . . . . . . .  638,950 
Fire extinJluishing purposes, band grenade for. 

A. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'18,7S1 
Fire extingmshing system. E. Crocheron . . . . . . . . . .  fi.'i8.!Jll 
Fire log, lIuid burner. G. W .  White . . . . . . . . . . . .  , . . .  6.�9,122 
}fish book receptacle. G. E. Haak . . . . . . . . . . . . . . . . . . fJ;;9.mO 
fI'ishing reel, C. H. Wisner . . . . . . . . . . . . . . . . . . . . . . . . .  6B9.008 
Fishing- rod, H. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  (�"i8,7a8 
�'Iash lamp, Swaab & De Lamprecht . . . . . . . . . . . . . . .  6.'18,b'20 
�'Iash light pan, F. Schaefer . . . . . . . . . . . . . . . . . . . . . . . . . 6:18,8§9 
��lue or chimney. J. \V. Campbell. . . . . . . . . . . . . . . . . . .  6.'lS.9:>.'i 
):1')nid discharging apparatus. \V .  ,. ... Messinger . . . .  68S,H'j4 
Fluid pressure enl<ine, A. W. Ofeldt . . . . . . . . . . . . . . .  f>'l9.q&l 
Freezer, J. A. E. Anderson . . . . . . .. . . . . . . . . . . . . . . . . . . .  638,688 
}I'ruit conveyer, .1 . Carlton . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:)8.882 
}1'ruit �atherer. M. J. CrOSB . . . . . . . . . . . . . . . . . . . . . . . . . .  638.912 
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CAN I B ECO M E  AN  E lECTR I C I AN . 
Ye8. yon CII.n. Wa teach ELECTRICAL EN G INEERIN G at yonr home by mail 
at & cost within the reach of anyone. No 
matter wbere you live. if you can read and 
write, we guarantee to teach you thorough-�: �.ws�'!.":���
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d
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the counl r;r. We teach also Mechanical En"ineel"ing, Mechanical Drawing, Machine Desilrn, T e J e K l' a p b y ,  
rr�l.y::::p!f����!!Clf:�l;r:1t1'i�l�r: 
etc,

� �t!� • •  :!"1:t �%. C�t'�"C�UdY. The Electl'ic.!.1 El!lrineel' Institute 
• • �. . .  n O  • of COl'l'e-J ��d"'""""Cf c;. '-'  •• <E .. t"" �.", __ .z-�_ spondence 
c.-� ., "".- WdS" -.. m� Instruction, 

� 'II. ., 1.�cJ,:,C"C" 11;, . ..... do .......... -V Dept. A, 
if.or.:,.' ,��.= _____ � 120-122 Liherty St., 
- - �_ o.td__ New York. 
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polntmentl!' hu�t year ! Chances 
even hetter for appointment this year. 

The Naticonnl C'orre!'!pondence Institute has pte. pstI'd hunclrpds of applicants who have tf'('eived 
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i�'�vf'���I:ei�.:l�)O�r. 

tions, salaries, dates of examinations, free. tT Write to-day. 
National Correspondenee Instlt.ut.e, Inc. 
28-66 Second N aUono} Bank BulldlllK) 

Washlntrton, D. C. Furnace. M. C. Hawley (reissue) . . . . . . . . . . . . . . . . . . .  11.793 
�"urnace8. apparatus for charging materials� into 

open heart.h ,teermeltinl'. J. Powell et al . .  . . .  639,090 ACETYLEN E APPARATU S Furniture pad. N. Stock . . . . . .  , . . . . . . . . . . .. . . . . . . . . . . . .  H,18,997 Uage plate�. :;tdjustable stop for, H. S. Maidhof . .  �*I.971 Acetylene number of the 8CIENT1 FIC A�IERJCA '\ SuP. 
8:�:·t�ie�

l
if.ii\��tR:equariii.: : : : : : : : : : : : : : : : : : : : : : :  ��J�i PLI!:M��,!, describing, with fun illustrations, the most 

Garment hanger. C. C. Copeland . . . . . . . . . . . . . . . . . . . .  H38,959 recent, SImple or home made and commercial apparatus 
Gas apparatus. acetylene. J. W. Tal1madge .. . . . . . . 639.188 for generatIng acetylene on the large apd small Bcale. 
Gas apparatus, acetylene, M. H. V inkle . . . . . . . . . . . .  638 '177 1 The !las a� made .for and u�ed by the m�crOJowopi�t and 
Gas burner. C. H. Resor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19.18.1) student j Its use I.n th� magic lantern. 'I he, new .F rell �h 
Gas burner incandescent Mulch & Wiederhold 6.'i8 741 table lamp makmg Its own acetyJene. Cont8111ed I I I  
Gas generator, acetylene,·U. Clairefond . . . . . . . . .  :: 6�8:791 SCIENTIFIC AMERIt?AN SUP.PLE�ENT, No. l O a " .  
Gas goenerator. acetylene. Holden & F·ielder . . . . . .  tk19,046 Price 1 0  cents prepatd . b y II?at1 . .  E or other numerOl�� 
Gas 2"enerator, acetylene, Stewart & KinK . . . . . . . . .  6.'i8.8&4 valuable articles 011 thH� SUbJect we refer you to P8¥e .. l �EVERSLI P  Bar B�lt Dr�s� ·ng Gas generator, acetylene, S. P. Watt . . . . . . . . . . . . . . .  6.'l8.il'J7 of our new lS97 Supplem.ent Catalogue. sent free to ally 

TRADE MARK. � � �I Gas lighter, automatic, O. Windiscb. . . . . . . . . . . . . . . . . 608.786 address. MUNN & Co., 361 Broadway New York. . .  " GaR Jighter. electric. F. N .  Pike . . . . . . . . . . . .  638.753, 6.')8.754 

It g!ves a �moot�. pliable and adhesive Gas meter. T. B. Wylie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18.792 - surface, and save'S·- Belts, Power and g:�e�
e�:�. K��f�i�i����. 1'. B. Wylie . . . . . . . . . . . . . .  638.791 .�>.� .. . � ........ , . .. . 
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l�b�:r B!lf:'. Gate, Bergen & Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.137 

�ox of 12 Bars, $3.00, sent on Trial. Gear wheel. F. O. BuHis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.795 EVERY 
MECHANIC 

• • • • • • • 

Gearing, F. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:18,719 tb& Wbit& £ B�ltl&y IT". , Gearing, chain, T. Hewett . . . . . . . . . . . . . . . . . . . . . . . . . .  639,043 " " � "!t '" ,,"," Generator. See Gas generator. Steam genera-

Worctsttr, mass., U. S. JI. Gla���are mold. W. Butler . . . . . . . . . . . . . . . . . . . . . . . . . .  639,146 � _ _ ��_ Golf tee, G. F. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18.920 
should have a copy of 
our new Catalogue of 
the best of Fine Me
chanical Tools. It is 
Free. Ask for 

Catalogue No.  

t T H E  E U R E K A  C L I P  
rl'he most useful article ever invented 

tor the purpose. Indispensabla to Law- ' 
yel·s. Editors, Students, Bankers. Insur· 
ance Companies and business men gen· 
erally. Rook marker and paper clip. 
Does not mutilate the paper. Call be 
¥.�

e
t�

e
"&��

t
��

I
Jii ��o��!ft��!' ���?tn2:�B 

and notion dealer8. or by mail on receipt 
of price. Sample card, b'fmall,free. Man-�1�t��.� WoxC3{''W/��::a:ld�1�Y. 

Grain scourer. }I .... A. McLellan . . . . . . . . . . . . . . . . . . . . . .  638.743 Grain separator and cleaner. A. W. Walker . . . . . . .  63H,1l7 
Grooves or beads on small metallic articles. rna· 

chine for forming annular, G. H. Evans . . . . . . .  6,'iR.Sfl7 
Gun mount. A. F. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,857 
GUllR. breech mechanism for rapld fire, A. F. 

Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18.908 

• • • • • • Halter grip, G. A. Stanton . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.9'J5 
Hand holes. machine for making oval, C. P. Hig· 1 6 B • • 

gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,711 
Hanger. See Garment hanger. Shade and cur· 

tain han�er. 
�:��g::: '{v�p���l�:.·: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:ng T H E  COB U R N  PATENT TROLLEY TRACK 

• 

Harrow, propeller disk. J. O. Naistrom . . . . . . . . . . . .  6.'18,981 

SE DOOR Hat brim curling apparatus. C. Stensland . . . . . . . . .  638,S17 HOD AR MSTR O NG'S No.  0 TH R EADI N G MACHI N E  Hat case or  valise. N. F. Hurdel. . . . . . . . . . . . . . . . . . . .  6.'lR050 I Hat valise, N. F'. Hurdel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:19,049 

£�I��:jt
a
"r��

d tfb��!��T:: P�t; Ha
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H�:Ft;;.O I,;"�.:'ed':.: �:� �!:!?J� ttaa"ckph�il�: .���.�� : : : : : : : : : : : : : : : : : : : : : :  �:�!Fs 'l'he IIrst made with adjustable track. 

one tor pipe � to 1 inch ; the Heater. See �'eed water heater. The track can be put up in 30 minntes. 
?��I';,"SI�� 

pllJ�lsll :i:e 2 ���":r ��:fi�dagJ':�r!��r����g� �h�:�sIi�H: Packar'd g:�� B'"' Sena for Book. 

tr�::!��:n������� d�:n���; ����:���Xct���i,nc";'<;;bi�erd����laWuiiIi·es:. : : : :  �:�� The Coburn Trol ley T rack Mfg. Co..  Holyoke. Mass. 
I'lIrticulars. The A:rmstl'onlr Hlnl<e, trunk. W. J . Perry . . . . . . . . . . . . . . . . . . . . . . . . . .  b.'18.884 i ---�-�����������������-MfKe Co., 139 Centre Street, Hitchin/it device. horse, A. W .... �u
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77 I We o:!.hri't:.'·W'a �iBndS"I��U'2� �c��:l��;:po· w.r New York. Bridgeport, Conn. 
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, I GAS E N G  I N  E Horseshoe. G. H. Bresser . . . . . . . . . . . . . . . . . . . . . . . . . . . f)�9.143 I for $150. less 10 per cent discount for cub. Rui l t  B A R N E S'·----.... 

UPRIGHT DRi llS 
W. F. & J O H N  BARNES CO. 

1 999  R u b y  Street. ROCKFO R D .  I L L .  

WE L L DRIL�ING 
Machines 

Over 7 0  Rizes and styles. for drilling either deep or 
shallow wells in any kino of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong. simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

Horseshoe, elastic tread. E. W. Stamm . . . . . . . . . . . .  639.201 on intercbangeable plan. Built of best material. HorseRhoe. rubber. G. W. Smith . . . . . . . . . . . . . . . . . . .  639.105 Made in lots of 1 00 therefore we can make tbe prit·p. Hose coupling implement, J .  Vander Stel . . . . . . . . .  6;i8,82H Boxed for shipment. weiJ:(bt 800 Ibs. Made lor ( �!\,� Hydrocarbon oil burner. W. C. Salmon . . . . . . . . . . . .  6.'19,097 or Gasoline. Also Horizontal Engines, 4 to 2(1 h. 1' . lee cream packal<e, J. N. Burton . . . . . . . . . . . .  , . . . . . . .  6.�9.194 WEBSTER MFG. CO., 
���i������nti:>�r�::n���: ·smiiri : : : : : : : : : : : : : : : : :  �J:�� 1 074 West Uth St., Chicago. 
Index, H. L. Hal l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639.031 
Indicating and recordin/it apparatus, electrome-

chanical . Vernon & Ross . . . . . . . . . . . . . . . . . . . . . . . .  638.S93 
Indicator. See Elevator indtcator. Speed indi

cator. 
Ingot mold, compound, S. A. Cosgrave . . . . . . . . . . . .  638,909 
Ingots. apparatus for makmg compound metal , 

J. O. E. Trotz. . . .  . . .  . .  . .  . . . . .  . . . .  . . .  . . .  . .  . . . . . . . . .  6.',9,00;; 
Ingots, makiIl� compound. S. A. Cosgrave . . . . . . . .  688,961 
Ingots, manufacture of compound. S. A. Cos· 

grave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:,8,90S 
Inking apparatus, 1\ M. North . . . . . . . . . . . . .  ti38,747, 6:18,748 k�:!�r�g :a�·h����J.rp: 8Cb.·mi·t·z·:: ·::::::::::::::: �:� 
Knob attachment, J. B. 8ar�ent . . . . . . . . . . . . . . . . . . . .  6;18,940 
Knob attachment, H. G. Voll'ht . . . . . . . . . . . . . . . . . . . .  639.006 
Lamp, acetylene gas generating. S. P. "\Vatt . . . . . . 63b,SUS 
Lamp burner for incandescent mantles, A. AI· 

brecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f,38,686 
Lamp. carbureting, W. J. Keefe . . . . . . . . . . . . . . . . . . . . 6:l9.057 
Lamp, electric arc. W . •  1 .  Cochran . . . . . . . . . . . . . . . . . .  613.703 A R E V O L U T I O N .  It cuts at all IJamp, electric arc. Davy & Thomas Davies . . . . . . . 6.'18,886 

angles from Lamp. electriC arc, E. Woltmann . . . . . . . . . . . . . . . . . . .  6.'18,788 
vertical to horizontal. For general and 
manufacturing purpoHes, tIle new 
Van Norman " Du p l ex " M i l l i n g  Mach i n e  
will be found tbe best for the following 
reasons :  It f;:reatly increases the range 
of work ; it insures p;reater accuracy when 
variety of cuts are required ; it econo· 
mises time in performinR" many kirds of 
work; it economiseo!'\ in cutters and flXtuIse 
for holding work. Wri.te for particulars to 
Waltham Watch Tool Co.,Spri ngfi e l d , Mass 

Lamp. electric arc. J. J. Wood . . . . . . . . . . . . . . . . . . . . .  6:lS,789 
Lamp. incandescent. H. A. If'essenden . . . . .  638,83�). (j38.840 
Lamp, incandescent . R. A. Ji'essenden . . . . . . . . . . . . . .  689.1fH We are the oldm�t bui lders and Lamplighter. time, J. FroRsard . . . . . . . . . . . . . . . . . . .. 6.19.166 �arR.ntee superiority. 1.'wo cy .. Lamp penci l, incandescent, R. A. }l'ess

::rg�� ();)S,8.'18 {�����a�� ��� ;:!I!�. lt>�sc��r\t: Lap robe. C. 1\ Kaffenberg-er . . . . . . . . . . . . . . . . . . . . . . . . 6.'19,170 power than any enJ,{ine Last • .  J.  & A. '.r. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;.';m.o.14 made. Can be used wher-lJast. M. Mitche-ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.736 ever power i .. required. Lathing, machine for making- expanded metal. Either Rtationary or rua .. W. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wol.157 rine. I'Irio fire, no beat. no IJathing to furring, wire clip for fastening metal. smoke. No licensed engin-I •. F'. Sylvester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18,S21 eer reqnired, Sena j,,,. cat. 

Pure Water Means Good Health ! tr€�r;�e��:g!:gf�.),g�t��·�?s
.�����: .
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Linotype machine ejector. H. F. Meistrt>l l . . . . . . . .. &·)9,077 M h 1 
But pure water is not easily obtainable now
aday s. Most filters are useless fer purposes uf puritication. They retain 

the impurities and communicate 
them to the water. The safest 
and surest purifier is the 

Berkefeld Filter 
which has internal cylinders made of 
!�y::��:!y �t���f s�lr3�!treCr� :�:� 
Bacteria, on its outer surface. House
hold s�ze YIelds 1 gallon of pure water in 
4 minutes. Easy to clean. Perfectly 

satisfactory in every way. 
B E R K E F E L D  FILTER C O . ,  2 Cedar Street, N E W  Y O R K .  

Linotype machine molds, mechanism for mov· I II 
ing, E. Girod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,863 ' ec antca Liquid dispensing device, coin operated. R. F. 

Movements, 
'.rocbtermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  639. 114 

tg��in.;'i��eB�i1'�
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ru

l
g;i�i.t����

o
;�per. J. S. Pat- Powers, Devices, and Appliances. 

ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'18.985 

}�gg�: �: �ct't���ei::::::: .. :: : :::::::: :: : : .. ::: . : : : : .�:M� By G ARDNER D. HISCOX, M E . •  Author of " Gas, Gas-

Loom box cOlltrolJing mechanism, Taft & Owen .. 638.944 oUne, and Oil �-:::ngines." 
Loom. needle. C. & G. Brun . . . . . . . . . . . . . . . . . . . . . . . . .. ti89,OlS A Dictionary of Mecbanical Movements, PowerR, De-���g� t:�e

prl. T����!��ir�t �i .?
w
.��::::::::�::: � ��:¥g� vices, and Apvliances, embraCing an iUu&trated descri l t-

Loom temple. Held & Poehnert . . . . . . . . . . . . . . . . . . . .  689.o:m tion of tbe J{reatest variety of mecbanicnl movements 
t���ic':��r. 8tgfe T,��i(?�o�iv�·a�?:����caioj.: · · · " 63H.182

I and devices in any language. A new work on illustrated 
Lumber drier. C. C. Barbour . . . . . . . . . . . . . . . . . . . . . . . .  638.8.11 mechaniCS, mechanical movements, devices and appli .. 
Magnetic actuator. D. Bacon . . . . . . . . , . . . . . . . . . . . . . . .  6as,90t ' ances covering nearly the whole range of the practical 
::rc�
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��lg,

r 
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t
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.t.S:.�: .�.��1.��1�. : : .' : : :  :.: �:� and i;lventive field, for the use of Machinists, Mechan-
Metal sheets, apparatus for treating, G. Woolsey 638,SZB ics, Inventors, En�ineers. Dranghtsmen, Students, and 
�m.{

e
�·oo�::: �.

a
lt��\�e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,f32 all other� interested in any way in the devising and 

Mower and reaper cutting apparatus, H. L. Hop· operation of mechanical works of any kind. 
kins . . . . . . . .. . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  f!38,715 Large Svo. 400 Pages. 1,649 Illustrations, Price 83. Mowmg machme. H. L. HopkIns . . . . . . . . . . . . . . . . . .  60'38,714 1 

Musical Instruments, tempo Indicator and gover- ur- A ful! tabl� of contents wll! be sent free upon 
N ec'i.1r/f'i{"t�n��, ��'1.

e
ii .. riman: 

.
.
.
.
.
. : '' ':.: '::.:: '::::. : �J�� applcatton to 

Npedle threader, H. M. Childers . . . . . . . . . . . . . . . . . . . .  6:18,701 I MUNN & CO. ,  Publishers,  Nlpple. nursin
��:�:::. �.

��
.
��; 

. . . . . . . . .  639.148 
361 Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.



From One Position 
to Another 

, titutific !mtti,au. DECEMBER 23, 1899. 
Nut lock. L N. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63!1.1(4 
Nut. vehicle axle. H. it. Hamer . . . . . . . . . • . . . . . . . . . • 639,032 
Oil tank, H. C. Beman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tl.'l8.b1l6 
Oiler, automatic. J .  McGinley . . . . . • • • . . . . . . . . • • • . • . .  688.980 
Oi ler, vehicle axle, D. Myers . . . . . . . . . . . . . . . . . . . . . . . .  ti.'-l!J,0b5 
Ore separator and amalgamator, 1. A. Palmer . . . .  6J1-I,08U 
Ores. electromagnetic apparatus for separating 

E. Kreu8er . . . . . . . . . . . . . . . . . • • . . • . . . • . • . • • . . . . .  , . . . . fJ.;{!).062 
Organ, American, S. Howard . . . . . . . . . . . . . . . . . . . . . . . .  �*,.84a 
Orgaus. means for controlling registration of self-

playill!', F. W. Hedgeland . . . . . . . . . . . . . . . . . . . . . . .  6.'l8.70!l 
Oven. bake. H. A. Shoregge . . . . . . . . . . . . . . . . . . . . . . . . .  t;39 .0!lIJ M ade from the Fresh Green Leaves of the Tasmanian B lue  G u m  Tree. 
Overshoe, W. 1'. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,735 
Part. See Furniture pad. 'I'russ pad. 
Painters. plasterers, etc. , adjustable folding 

horse for, W. Port.eIl . . . . . . · . . . . . . . . . . . . . . . . . . . . . .  6:l8,!J8i HYOMEI ANTISEPTIC SKIN SOAP 
Pan. See Hroi ling pan. 

From a poor salary to a good one, without 
IOS8 of time. This is the story of hundreds 
who have rulopted the new system of educa· 
tion. We will qu.ali/V you for a more lucrative 
occupation. The work is done at your leisure 
right where you are. Instead of waiting years, 

Pa
Pc';iI���':i��';o\i'8

a
���I:s.

s
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o
:.������.� 6.'l8. 757 No Other Soap Manufactured without a Base of Fats, Grease, Oi l  and Alkal i .  

Pedal attachment. T .  G .  Avery . . . . . . . . . . . . . . . . . . . . .  63!l.lS2 \ it Is but 
��:;�����tl'>in(;�\v�,:. �.��
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a�:::::::::::::::::::. : �:M:l A delightful and surprisi n g  experience awaits any one who uses Hyomei Skin 

���'';i,\ ,�?)�
d
i(�� l�a �� ��v.:: ·pot;;" ii: ;CHo';'�;e'' '' ':: �tUl� Soap . It is so entirely different from soaps made by the 01d methods , that if  it 

Phonograph record box. W .  M.  Maynadier . . . . . . . . . t>'l8.7:J.1 r h b ' f  I I h ld d b h h 
. 

Bundrt>ds or our atu· dents ba\'c n.d r anced 
direc tly frolll the !'hop to positioll� I1S Mt"dlan-

Photo"rnphic baek�round ea lTie", �,. A. Nelson . . th*,.744 were not lor t e eautt u , creamy at er, one wou ou t t at t ey were USIng PhotographIC film support, C • .E. lJoy]e . . . . . . . . . . . .  H.38.HHi • • • • Piano Hction . . 1 .  F. Conover . . . . . . . . . . . . . . . . . . . . . . . . . . fi38.7!18 soap of any descnptlOn .  There IS no soapy smell whIch always follows the use of PJalios. acoustIc supporting base for. F. A. Broll-
leal or A rdlitedural 
Drallghtsmt'"n, Elt"etrleal Rud Htf'am Engineers, ! rthU .. rh, I Sor,.eyon and Cbt'm· 
IstR, as Correspond
ents, St"Dographerl and Booli:li:eepen. 

Pie;�l,\� v�e�;;:v�,:iic�i : ·�j: �·: ·iioiingej.: : · .
.
. : : : ·. : : :·: ��:� the average toilet articles ; no overpowering perfume such as is used in the higher 

Pierf�'gH��t�. 
b�I I�.tSJ�rif,����.�

i
.��. �.������'.����: 

638,806 grades and which notifies each passerby that you have j ust taken a bath , or have 
�:g�·c�:e;1;:;������ �igJ5onald . . . . . . . . . . . . . . . . . . . . . .  6.'39.198 some skin disease wh ich you are trying to cure with a medicinal soap. Hyomei 

We r,nar3.n tee to give 
you a thorough tecbni· 
cal educatiou b1 m"iI. 

We can refer to a .eudellt in �our fll'igh· borhoQd. 

1::�� �r
r����.

cR�I�!j·er;��,;.�������� : : : : : : : : : : : : : : : · : m;�:��� Skin Soap is Nature 's own skin purifier. No artificial means or ingredients are 

�l�:�l�r.: ���g���t"8�!'w�o�.������. : : : : : : : : : : : : :  �:+�� used . No smarting of the eyes or tender skin results from its use. Instead, the 

�1��t��;dc��'lii�;.E;ti.it�J�i-: \ve,ji ·&:M(;Gee: : : : : : : �J� skin is thoroughy cleansed and invigorated ; all disease genns are destroyed ; 
�lg:.

s
s��!/\v�l�.

r
�r.;g.ii::::.::: :::::::::::::::::::.: �:� every pore is opened and all obstructions to perfect circulation rem oved. The skin Plow. E'u l ky. \V. H. 1 errm (reIssue) . . . . . . . . . . . . . . . .  ll, jW) .. . • Plumber'. holder. J. '1'. Moran . . . . . . . . . . . . . . . . . . . . . .  6.'l8. 737 soon becomes soft smooth and free from blemIsh In fact ski ll dIseases of any Plunger stop mechRnism, J�. A. Howe . . . . . . . . . . . . . . 639. 175 ' , ., .. 

The 
International 

Corre"pondence 
School .. 

�:�[�t�� (5�'g,�t��'t� H. Carr . . . . . . . . . . . . . . . . . . . . . .  6il8,954 kind cannot exist where the New Soap is used daily. Send for a free sample 

Box 1'49, 
Her.otoB, PeoDL 

�����.
rv§j:r·F�t�e�'i-��s�

n¥;i(;rcinii · ji,:eBs: 
. .  8eai 6.19,038 cake of Hyomei Soap and no other will ever again be found among your toilet 

pril�[��Sfabrie and printing same. T. F. Stimpson 638,810 requisites . Sold by all druggists . 
Printing attachment for roll holders. G. II. Schu. 

bert . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 6"9.10 1 
Print ing fahri('�. '1\ F. �tlmpsoll . . . . . .  , . . . . . . . . . . . . . o;{S.�l!I THE R. T. BOOTH COMPANY, No. 2 Thi rd Street, Ithaca, N. Y .  
Printi1lg machine. web. P .  It. (� e]att . . . . . . . . . . . . . . . . t;;m. 1tiK _______ _ _______ _____ _____ ______ .. ___ _ -----.-�-- - -- -�----.. ----- Printing on bnard�. mach ine for . •  J. Connell . . . . . il:�.!()t; DO N ' T  S E W  0 N B U TT 0 N S If You Want �he Best Lathe and Drill ' 
i���:j�i�;�\�;·,

e
:�,�)(�;��)\i��:;� I�;ll��t!�\I��ii;giioi i(jw� 

6:i�I.;Wli 

CHUCKS J1: . ... . Ho l i ll!!er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.38.807 

p
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l
.��. �.b�:��: .�;).���. �� ?��.��. ��� �.����: �'. �:.: f�fJ.071 

BrtY Propel lpr. 8h ip'�. J. A. Belk . . . . . . . . . . . . . . . . . . . . . . . . . . rnm,1:-u 
W E STCOTT'S Prope l l ing and braking mechanism, G. Beekman .  fiBR.ma 

S t r o n g e ,� t  Pump, H. H .  Lauh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl:�\l .flt;;) 
Grip, Grea l - Pump. rr\ .T. �park8 . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  f);{H.F!90 
eBt Capacit.y Pump ann reeeiver. automatIC. E. N. CoryelL . . . . .  f,,18.flliO 
and DUrabH- Pump. double act ing 8u omerged, \Y. D. Hooker . .  HB';.H·2Ii 

Hu. Cheap a'luL Accurate. Pump. rotary .  A . ,G. Snyder . . . . . . . . . . . . . . .  " . . .  .; . . . . .  6:)8.853 

Westcott Chuck Co., Oneida, N. Y • • U. s. A . Habb��I,.I.lg machIne for oval hand holes. c. P . . ... . 
Ask jor catalogue in English Fr�nch Spanish M ('erman 

Hlgglll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1R. , 12 

FI RST PRIZF. A T cOJ,Dl'ti n I A N  �X PO�;ITI ON • .I'18n3. . !  ff:���g ���lI;i�;rg;�i;�k��i���tcb inson . . . . . . . . . . . . 6;{S;;�?O 

------- -�--------�-------.�. , Rai l and rai lway ('nrve, H. 1\1.. Will iams . . . . . . . . . . . .  6:*1,827 

Buy Te Jep h 0 n I ��il j·(�i�liU:·S
H
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T H AT ARE G O O D� . N O T " C H EAP T H I N G S . "  I n:Uj(��l;l�r��s�igl;�� .. T�\?t���)�f·�ili{·lm�t·ic�iiy ·ope'r� 6:19. 18.') 

The difference in cost is little-. We guarant.ee ' :tied safety device<l f( )r. F. H. Rice . . . . . . . . . . . . .  fi.19.0n2 

our apparatus and guarantpe our ('ustomers Railway /late. automatic, }<'. H. Rice . . . . . . . . . . . . . . . .  6:m.Omi 
against lOBS by patent suits. OUi' guaran- Ral lwny head • .Mi l l s  & Peutley . . . . . . . . . . . . . . . G.38,!}i6, 6�.977 

tef' and instruments are both good. }t:n::�s�
i
:ie':t·r�· �f(�;: s'ii£lia'I ' 's}:ste'�i ' f;;�: L: C: tJ;18,922 

W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  C O  Werner . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . .  6.'l8,'82 2 5 0.2 5 4  S o u t h  Cl i nt n n  St . . Ch icag o .  Railways, signalin� sy.tem and apparatu. for 
LargMt Manufacturers of TeZephcmes Rai;I�C;[!�\�Oi

l
:�d '<Xe�i��

e
��:chiiie: ·c: ·s: Cox : :  ���:i� exclusively in the United States. Rake. See Hay rake. 

€Itttrital �nOWltdgt� 
means steady work and j:wod pay. If you want to post 
up on any brancb of the art" we will recoDlmend the most 
practical books, if wben you write us you send 50 cents 
for our practical wiring tables. 'They are absolutel y  
correct for any current, voltalle o r  distance, and the 
rules 80 easy that the tlgurinll can be done in your head 
wh ile your competitor is huntinll up his book. 

AMPERA MFG. CO. ,  Concord , N. H .  

The Forbes Patent D ie  
Stocks for  Hand Power 

Ten inch pipe Cllt otr and threaded 
by one man with ease. rr Send tor Oataw[!Ul!. 

C U R T I S  & C U R T I S ,  

6 Garden St . ,  Bri d g e p o rt ,  Co n n. 

W O R K S  L I K E  A 
Perfect s3tisfact.ion is experi

(mced usmg our No. 5. 6 or 9 
H:t�fn�m�l'!�:.d�r'!n�

n
o� 

ratchet power. Gears housed 
from dust. Chasers set by grad. 
uation to any sizp., can be re
leased from threading- while in 
motion, opened to permit pipe u� N�i jU: ��e�

a
rc�lal���e�(; 

The Merrell Manufactur
ing Co., liOl C u rtiss Street, Tnledo, 

Cork F loors and Ti les. 

Ram for tools, sliding, M. D. Converse . . . . . . . . . . . .  �.704 
Ram. pneumatic. A. L. Humpbrey . . . . . . . . . . . . . . . . , .  6.'38.9'18 
Recorder. See Automatic recorder. 
RecordinJr( sY5tem. electric. C. L. Jaeger . . . . . . . . . .  6.'39,15� 
ReE' 1 .  See (fishing reel. 
Refuse receptacle. hygienic. Brooks & Weaver . . .  fl�9,01i 
Register. See Autographic register. Cash regis-

t er. 
R iveting machine. J. H. Shepard . . . . . . . . . . . . . . . . . . .  n.,*, .81.� 
Hoad breaking machine. H.  Morri�OI l .  . . . . . . . . . . . . . 6AA.739 
Rock dri l l ,  U llatborne & VRcher . . . . . . . . . . . . . . . . . . . 638.850 
Hock drill attachment. P. H. Reardon . . . . . . . . . . . . . 638.938 
Rol ler. See Caster rol ler. 
Rolling mil l .  contilluous. Palmer & Sheridan . . . . . .  f):i8.984 
Rotary engine, Ji�. P. Cout.ure . . . . . . . . . . . . . . . . . . . . . . . .  63A.91O 
Rotary engine, J. Deckelman . . . . . . . . .. . . . . . . . . . . . . . .  638,914 
Roving- machine. spindle shafts. yielding bearing 

for. W. V .  Threlfal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.19.000 
Roving machines. covering plate for rails ,  bol. 

sters, or steps in. 'V. V. Threlfal l .  . . . . . . . . . . . . . .  G:·m,OOI 
Rubuer articles, method of and machine for pro-

ducing hollow. 1'. W. Morris . . . . . . . . . . . . . . . . . . . 6..18.78A 
Rack holder. J. 'Vester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tJ;W.l20 
Safe bolt mechanism. W. U. Taylor . . . . . . . . . . . . . . . .  6.18.89'2 
Sash fastener, A. Forin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�9. 104 
:-'Hsh hol lier. J. L. Kimbal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . 6:�9.r .. )S 
Sash holder and fastener . . J. Pennie . . . . . . . . . . . . . . . .  6ag.AA·� 
Sash pul l .  window. R. F. Corneil . . . . . . . . . . . . . . . . . . . . oa9,1.�1 
�ash. window. G. T. Soper . . . . . . . . . . . . . . . . . . . . . . . . . . 639.106 
�courer. See Grain 8courer. 
���

e
;e��b��

d
lr�;�!��iig �r::!l:" device 'ior'p�e� 6.18.96
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venting. F. C. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi,'ID.1'i!} 
�eal press. J .  F. Gent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:�,841 
Separator. See Grain separator. Ore separator. 
Sewing- machine loop taker, W. A. Neely . . . . . . . . . .  639,181 
Sewing machine ruffler and Jlatherer, H. M. Love· [ seJi�g mach'lne'si;tittie: ·p: ·ii. 'Hewitt et �i. :: .::: �t'i�ill� 
�hade ane curtain banger. window, J. J. l.'homas. t).'l9.11:{ 
�haft coupling or clamp. J. R. Ball . . . . . . . . . . . . . . . .  6.�\I,13.1 
�hHrpener, knife or shears. H. A. Palmer . . . . . . . . . . 63."'.iro 
Shaving lather. �'. G. Fowler . . . . . . . . . . . . .  : . . . . . . . . .  6.18.804 
Sheet metal plates. making dies for. J .... L. Sagen-

dorph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63!1.096 
Shi ns' bottoms. apparatus for cleamng. B. S. 

"Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f).Q9.07H 
Shirt f leck band. A. Sinzheimer . . . . . . . . . . .  ti::;B.76;J t.o f;;�8.7fi7 
Shoes, gloves, etc . . fastener tor, Koontz & Shank 6:{"S.725 
Sbow ca�e. D. H.  Brae-linier . . . . . . . . . . . . . . . . . . . . . . . . . .  639, 121 
Skins and transferring fur, feathers. hair. et('. , to 

arti-ficial backing-�. unhalrinJl. J .  A. Malaise . . . 6.')9.0i5 

ta Bachelor's Buttons made 
wittl [ .D p r o v e d  Wasb. s " bUFlle Patent Fasteners " s l ip OIl in a jIffy Press n, lit-' I  tie lever- they hold like grim 

\ death , but don't injure the 
f a b r i C .  Instant1y released 
when desired. By man. 10c. 
each. 1I111S. catalogue show-

-. 
iog col lar buttons and other " 
useful novelties made with 
these fasteners. fl'ee on request. 

American Ring Co • • Box p. WaterburY, CODn, 

WE EX CEL AND  UNDER SELL ALL ! 
EI"ctric li arriage Lights, $3.91i ',l� Teletbones, complete, 1i.91i 
1!II�1U::.t�al °If.:rtt,,"hes, i:ig Battery Table Lamps, 3.00 
El ectric Rai\way�, 2.91i �rri'{.!::� r� e�N:�M'1£'':�ps, :�S 

Agents Wanted. Send for New Catalogue .• just out. 
OHIO ELECTRIC WORKS, C1evelaud, Ohio 

Headquarters for Electric Novelties, Supplies. Books. 

��:r�'��1��1! t!I?2e
l
a� B laid out in order on one of our famous 

PORTABLE TOOL RACKS. 
They are on castors, have two to ten 
tr�ys, and can be ea�i1y pushed where 
wanted. '{,hey not only hold t.ools, but ��-=: 
rough or flnisbed work too. They have -
ample space and are indispensable in 
the up-to-date machine shop. rr Booklet l!'refJ. 
N ew Britain  Mach i n p  C o . ,  New Brita i n , C o n n . ,  U .  S. A. 

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

$5 P R E S S  �1�
la

IT �
r
p��:lL��

w
::r

r
M�::; 

maker or saver. Send stamp for catalogue\.p:resses. type, 
paper, etc. THE PRESS CO., Meriden . Conn. 
M O RAN FLEX IBLE  JO INT �. ' :C' 

for Steam, Air or I�iquidl!!l. 
Made in al l 8izes to stand any desired � 

pressure. Send for reduced price list. '" 
Moran F l e x i b l e  Steam J o i n t  Co. ,  I nc ' d  14 7  'l'hird I:ltreet. LOlJISVILLE. Ky. 

The Paint of the Future ! 
TOCH B R OTH E R S  

R . I .  W .  Dam p Resist ing Paint 
TRADE MARK. 

This paint is t he only protection ag-ainst 
Rust, Dalnpness and Decay .. Can be pla.tered on and wil l hold absolutely. Price $1.25 per 

g
a
�
o
Gi� ��7j�I� �l

d ��sf ���l�°.rw�';;'; New York. 
Elegant iu appearance, absolutely noiseless, germ

proof and waterproof, and have unequaled wearing 
qualities. We also manufacture 

��i��s����7��
e
!or�;.�n����n;:��kinii ia(iies; .

. i: E: 63!I, l7:J  EVERY BOY HIS OWN TOY MAKER. Malarltey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  6.'18.875 frells how to make all kinds 'roys, 
CORK PULLEY COVERING, Slash or b i l l  hook. G. Lovell . . . . . . . . . . . . . . . . . . . . . . . . 639,069 Steam "F;ngines. Photo cameras. Smoke consumer for furnaces. etc . •  J. A. Craw. Windmills. Microscopes. Electric CORK PIPE C OVERING, 

CORK FRICTION C LUTCH BLOCKS, 
CORK BULLETIN BnARDS, etc. 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'l8.800 T�legraphs,Telephones. Magic Lan-Soap and makin/Z "'arne • . 1. I.ibonati . . . . . . . . . . . . . . . . . 638.�48 tern"" ...EoJian Harps. Hoats from a 
IT Send fM Circular " S. A." 

Soap lock. D. R. McKlm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t):{9.199 rowboat to a schooner ; also Kites, Solder for alumi l lum. etc . .  C. B. 'rhwiug . . . . . . . . . . . 6.18.855 Balloons Masks . Wa.2;ons Toy 
C O R K  FLO O R  & T I L E  C O . ,  1 7  M i l k  St. ,  Bosto n ,  Mass. Spectacles. frame for measuring. A. J .  Lauch . . . . . fi.18.727 Houses Bow and'Arrow, Pop (juns, Speed chan2"ing mechanism .  \V . D. Hoffman . . . . . . 638Jl6b 8Iin�s, Stilts. Fisb'ng Tackle. Rabbit Speed indicator, B. Bonniksen . . . . . . . . . . . . . . . . . . . . . . 6:{8,OO3 and Bird Traps. and many others. 
THE MIDGET DY NAMO" O R  M OTOR ��!i��
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. : : : : : : : : : : r�:tl ��!i�; ��t���E��n���:d�g���n us. Thls g1eat book 

Weight � pounds. Will lijl;ht Sprocket wheel. J. & W. 'I·itus . . . . . . . . . . . . . . . . . . . . .  6.,9.002 hy mai l ,  IOc., 3 for 25c. C. DEPUY, Pub., Syracuse. N. Y 
Our 6 c. p. lamp, ring bells, ex. Square. E. L. Winnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6;tQ. 125 _____ _ 
pJode powder. Output 10 watts. Stacker. pneumatic. W. N. Sprin�er . . . . . . . . . . . . . . . .  6,'{9.1b7 
As a motor will develop 1-:12 h. p. Stacker. pneumatic straw. W. H. Newby . . . . . . . . . .  6:l8.878 
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to order. Il...r Send 2-cent ."Itamp Steam boiler. E. Ingrabam . . . . . . . . . . . . . . . . . . . . . . . . . .  6:{8.�OO for illustrated catalo(J'Ue. Steam �enerator, sectional. 'V. D. Hoxie . .  . . . . . .  6.18, iJ6 

E L B R I D G E  ELECTRICAL 
Ste'b�li.'i,'i:1����.

r�,. 
f�.��
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ra�.��.� �:.
s
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e
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o
.�'. �'. 6.'l8,717 

MAN U FAC T U R I N G  C O M PANY, Stopper. See Bottle stopper. 
E l b ridge,  N. Y . ,  U. S

_
A
_

.
___ �����: �: �. 1f::��O';ieid: : : ·. : : : : :  : : '. : : : . : : : : : : : : : : : : : :  :::� 

Stove attachment. cooking. H. J. Halm . . . . . . . . . . . .  fl88,m4 
Stove or furuace, McKenzie & Hough . . . . . . . . . . . . . . 6;-)8.9�� 
Stove or oven door lifter. M. WeixJer . . . . . . . . . . . . . .  6,';9.1 18 
Stovepipe collar. H. E. White . . . . . . . . . . . . . . . . . . . . . . .  6,'{8J-I4i 

ELECTRIC BANQU ET LAM P  
with beautiful silk shade I s  the lat
est novelty for the home. Can be 
carried around the house. No acids 
to spill. Power comes from Dry 
Batteries. A Christmas Pre
sent that wouJd be appreciated. 
Price $3.50, silk shade, 50 cts. extra. 
We make other styles. rr Send fM Catalo[!Ul! and Pric,,
list oj General Electric Supplies. 

J. J ONES & SON CO., 84 Cortlandt St., New York. 
DUNLOP 
D ETACHABLE 
T IRES  

Get our Book· 
let of any 

dealer ar cf us 
TH E 

AMER ICAN 
D U N LO P  

TI R E  CO. , 
Bellevi l l e ,  N .  J .  

�l�:��
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t
o�p.'b��mus::::::::::::::::::::::: �:Mh ACETYLENE GAS AND CARBIDE OF Suspenders, l (  R .  Swe�t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,999 

'lre held on the 
rim by inflation. 
No cement. The R.epalr Outfit. Ch icag o ,  I I I .  

Switch. See l!�lectric switch. 
Switch and signa.l lock . F'. C. Doran . . . . . . . . . . . . . . . . . 638,915 
Switch and signal mechanism, lockin� mechan-

ism for. H. B. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18,7:Xi 
Rwit.ch for electric traction system. O. Zoedicke .. 6ii9 . 127 
Table See Game table. 
'l'ackle  block. A .  B. Tarbox . . . . . . . . . . . .  . . . . . . . . . . . .  638.772 
Tackle block. W. c. \Vheeler . . . . . . . . . . . . . . . . . . . . . . . . 6.'l8,7B4 
Tauk. See Oil tank. 
'rank cover manipulating device, W. A. Bradley .. 6:i9.014 
TarjZet. Ii:. F. G. Peln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l!l.!l86 
Target, .1. Pil lorget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.BM 
Tawing skins, G. W. Adler . . . . . . . . . . . . . . . . . . . . . . . . . . 628,085 
Telephone exchanges. system of automatic. G. 

Seligman·I ... u i .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.<:J9.186 
Thill coupling. R. Hollar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'l8.710 
Thi l l eoupling, W. H. Nichols . . . . . . . . . . . . . . . . . . . . . . .  638.!l3f\ 
Ticket or t·aJr. pin. O. Mu8sinan . . . . . . . . . . .. 639,�2 to 639.084 

Calcium.-All about the new illuminant. its qualities, 
����j�IJrit�
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of articles. giving- in complete form the panlCu]ars of 
this bnbject. Details of fum,'wes for making thp carbide, 
�a8 generators. gaSometErs. burners. etc. Contained in 
1 �m��'m",�'�N��Nl n���Pr�7��Ti of��' 1 ���: 
1 n :t:\, 1 n :J�, 1 11 ,, 7 .  1 1164. 1 07 1 .  1 07�,  1 08�. 
1 0�3. 1 /I S 1 .  1 0S � .  1 11"'6. 1 1 114. 1 1 �4 .  l I a�.  
1 1 49 and 1 1 !'i 0 .  Price 10 cents each. by mall. from 
this·office. and all newsdealers. 

Tie. See Railway tie. ' 
Tile, J. K Donald80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.SO;l 

Costs about 12 cents a year to 
maintain The lUatchlcss 

Electric C igar lighter 
Invaluable for hotels. private 

dwellings. factories. etc .. etc. If 
not on sale by your dealer write 
us for catalo�ue and price list. 

STA N L E Y  & PATTERSO N ,  
Gen�l Elec. Equipment Supplies, 

30-32 Frankfort St., NEW Y ORK. 

A Good Opening 
for the Right Man. 

Well established, progressive firm has excel
lent opening for just the right man. Capable 
of growth and willing to travel. Experience in 
identical line not necessary. Applicants should 
have liberal education, though it need not neces
sarily have been oblained entirely at school ; the 
faculty of acquiring and imparting knowledge, 
with the ability to influence others, and should 
possess large faith and earnestness. Please state 
age, previous associations, character of expe
perience and references. l'I.ddress : 

Opportunity, P. O. Box 1592, Philadelphia. 

We are making and selliug 
the best Art 'rool in use. A p-
R�:
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o
��1s�

e
�g

f d�r. ����; 
work and save time for the 
architect and the draftsman. 
Circulars free. Acidress, 

FOR AI R B R U S H MFG . CO. ,  

ART WORK. Ro�r,,���
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The Ideal H u nt ing Shoe 
The concentrated product o f  fifty 

years of sboemaking skill. 'lIen inches 
high, Bellows ton�1J.e. uppers �ray 
color, 8

0
ft as a glove, tou�h as steel1 

cannot harden. The best storm. proor 
shoe ever placed on sale for Klondike, 
miners. surveyors, engineer80! and any OfJe requiring perfect foot protection. Thousand of pairs sold to satisfied pa.
trons. lUus. Uatalof}'lle Free. 

M. A. SiUITH & SON 
Manufacturers

j 29 and 31 N. 1 3th St., Phi adelphia. PRo 

Roper's New Engineer's Handy-Book 
f o r  STEAM E N G I N E E R S  a n d  E L E CT R I C IANS. 

ThoroUJ;!:hJy revised, rewritten and much enlarged by 
EDWIN it. KELLER. M.E., and CL.A. YTON W. PIKE, B.S., 
Ex-Presid(>TIt of the E]ectrical Section of the �"'ranklin 
Institute. Emoracing a1l the recent itnnrovements in 
the Steam F.ngine and giving fnll instructions for the 

CARE and MANAG E M E N T  of a n  E L E C T R I CAL PLANT. 
Nearly 900 psg-eSt ::;25 illust.rations, over 700 main sub-��i�d ;Z�e�

a
�

e
3er 

a
����,ay;�\���gr:�:?n�i��!ln�d�: an engIneer. 

Full leather, .Kilt edgesLPocketbook style. $3.liO. 
DA V ID McKA Y, Publisher, Send fM Circuffir. 1022 Market St., Philadelphia. Pa. 

be appalling to know 
numbers bow many 

millIons of young chickS die 
from different causes known 

•• __ ..... _. �go���� �ft��u���
d
�:?s��� 

TO ASS U R E S U CC ESS 
and learn bow t o  prevent the big losses 8 0  common in 
poultry raising it is only necessary to own a copy of Practical Poultry Culture 
which will start you right and keep you right. Tena eY· 
erythillg the beginner should know. and aids the expe
rienced in a hundred ways. It consists of. 150 pages of 
�S��·!�!�e���l��!d����l���d

t
�; �i{i�ad:n��a�!t: 

try au thorities and editors 01 poultry publication s .  Don't 
be satisfied until yon get it. It will both make and BaTe 

l��h:di�·KP�';e��:
n��t�:ri�ri��ai�' th:O cents 

AGRICULTU RAL EPITOMIST • monthly publication o f  sterlin£" value and indi spenaable 
to the U�·to·daie Farmer, Gardener, Live Stock. and 
Poultl'J Raiser. Regular subscription price. 50 cent. 
A d dress EPIIO M I ST P U B. C O . ,  I ndianapolis. I n d .  

Pltn�E VAP�R �AUN�HE� 
Stock "i,es 14 to 22 foot. 

Safe. Reliable and fully guaranteed. 

Ticket holder. M .

. 

H. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.��'0ii6 1 
C!m«".a on patIO ItUI t'flc;" $1 GO ,nel up. S.nd 'Clf Ca\a1otue. PIERCE ENGINE CO., t 1 N. t 7th Sir" ,. R.cln�\ Wi" 

© 1899 SCIENTIFIC AMERICAN, INC.
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ennice Bouaau Boots 
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A Complete Electrical Library. 
By PROF. T. O'CONOR SI,OANE. 

An Inexpensive library of tbe best hooks ou Electricity. Put up In u n e a t  f o l d i n g  box, ad sbown in cut. l4�or the s udent. the amateur, the workshop, the eJ�ctrtcul e n g i n e e r ,  ncbools and col l eges. Comprising five books. as follows : 
Aritbmetic of Eiectricity 138 pages, . . , 'l.OU 
EI;���� '�'o.y ��k�ng$ltil 
How to Become a Suc-�i�'::�1 .Ele�r�ci�n$l� 
Standard Electrical Dic<:;10nary, 682 pages. $3.CQ E�.:':���it: �i�p.li�e:lil�8i'l ami l1\'el 4bU UM1Rvral�w·ns. 

A ,'al1mble a1Ul t1Ulispwsabl< additinn to every library. 

th���o�erHev�tv��;;'''eis��a�fs';,l�;I'':�O��� f�nb�U�r�I��hd 
with silver lettering, and incJosed h1 a. neat foldin� box' a8 sbown in the illustraT ion, at the Special  ltedllced 
:rf��'i.f��e\�;,0v�l�o':;e�hi� m�.plete set. 'rbe regular 

� 
Liquid Air and the 

Liquefaction of Gases. 
Thi. book contains tbe full tbeory of tbe subject. It 

gives the entire lJistory at tbe Liquefaction of Gases 
from the eari iest time to the present, and contail18 an 
illustrated description of all tbe experiments tbat bave 
excited the wonder of audiences all over the country. 
It is a logical explanation and application of the principles of liquefaction, a history of tbe tbeory. discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems of tbe century. Startling developments illustrated by 
actual experiments. It is not only a work of gC'ientiHc 
interest and authority, but is intended for the genera] 
reader, being written in a pOpular style-easily under
stooel by everyone. 

By Prof. T.  O'CONOR SLOANE. 385 Pages. Witb 
many Illustrations. Plice 82.1l0. 

� 
EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 
T H I S  is a book full of interest snd value tor Teachers, S t u d e nt s, and otbers who desire to impart or obtain a. practical knowledge of Pbyslcs. rhis splendid work gives young and 

old 80methlng worthy of thougbt. [t has iufluenced thousands of men in the choice of a. career. It will give anyone, young or old, information that will enable him to eomprehend tbe great improvements of the day. It furnlsbes suggestlons for bours of instructive recreation. 20tb edition. Revised and enlarlZed. 914 pages. 820 llIus. E[egautly bound in cloth. Price, by mall, postpaid, 84.00 I Half Morocco. 81l.00. 
� 

T H E S C I E N T I F I C  A M E R ICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKINS. 
12,500 Receipts. 708 Palles. 

This s p l e n d i d  work contains a c a r e f u l  compilation Of tbe most u s e f n l  Receipts and Replies given in the Notes and Queriee of correspondenst as pubIIsbed In the SCI
ENTIFIC AMEHI
CAN during tbe past fifty years i t o g e t h e r  with man1 v a l u ab l e  and Important ad dltlons. 0 v e r 12,000 selected Receipts are bere collected ; nearly every branch of the useful arts beIng represented. It is by far tbe most comprehensive volnme of tbe kind ever placed before the public. 

Price !ill In cloth ; $6 III sheep ; $6.�0 in half morocco ; postpaid. � 

Gas, Gasoline, and 
Oil Vapor Engines. 

The O n l y  Ame rican Book on t h e  S u bject. 

A: book desll(lled for tbe ___ -------., 
"eneral information of everyone interested in tbis new a.nd popular motive power and its adaptation to the increasing demand for a cheap and easilY' manaa-ed 'motor requiring no licensed . eneineer. The book treats of tbe theory and practice of ql!S. Gl!Soline, and 011 Engi.nes. as designed and man� u f a c·t u r e d  in the United States. It aloo c o n t a i n s  cbapters on Horseless Vebicles. Electr ic Llllbting, MJt.rine Propulsion, etc. 
By, GARDNER D. HTSCOx, M.K 270 Handsome Enllrav

Ings; Large Octavo. 385 Pages. Price $2.IlO. 
ar Fun d<8<>ripti"e circular. of above books wiU be mn.ileli 

iree upon application. 

Tintype apparatus, Cope '" MyerIl . . . . . . . . . . . . . . . . . .  838,90'7 Tire. elastic. R. !<'reyslnger . . . . . . . . . . . . . . . . . . . . . . . . .. 639,165 Tire for autocars. elastic, A. Ducasble . . . . . . . . . .  � . . ro9,l56 'fire for bicycles. pneumatic, Schroeder & Carr· BOyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639,100 Tire, pneumatic. A. B. Sbaw . . . . . . . . . . . . . . . . . . . . . . . .  639.104 1.'ire. vehicle. C. '1'. Adams . . _ . . . . . . . . . . . . . . . ; . . . . . . 6.�.ti84 Tires, repair patch for pneumatic, C. F. Lancaster 639.064 'roaster, Updegrlltf '" Stewart . . . . . . . . . . . . . . . . . . . . . . .  63b,lJ4ti 
fg��f��sW.f,'iigA. 

s
. ��t{��10gi;': : : : : . : : : : :  : : : : : : : : : :  �:}l.� Ton"s. pipe, A. J. Sawin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638.814 '1'001, combination, E. R. Jones . . . . . . . . . . . . . . . . . . . . . .  638,871 

1'001. combinat�on. G. W. Prinzin,z- . . . . . . . . . • . • . . . . .  ti38.7fJ!j 
1'001. combinatIOn, Watson & Cavitt . . . . . . . . . • . . . . .  638.� 1.'ower, telescopic. H. A. Vall der Crllyssen . . . . . . . .  6;;�UI')!t 'roy. mechanical, S. Anson . . . . . . . . . . . . . . . . . . . . . . . . .  6.1S.793 Toy pistol . Had ley & I:£vall� . . . . . . . . . . . . . . . . . . . . . . . . •  638.HtW Trace fastener. Bensboff & Gairin� . . . . . . . . . . . . . . . . . ()3!.J.J:{6 'l'rack crossing prot�ctor . .  \-t. 1>. Meyer . . . . . . . . . . . . . t);i8.87t; 'I'ransom l ifter. (; . Htckel baupt . . . . . . . . . . . . . . . . . . . . . .  t);�.139 �:�:� ���t��tt���J!fx��\�Si�t;:.��. [v.e����I�.r: .  '. """:": �  w.!:Mt ��:Rf��.g G�W��gl�r:;�. � ... ��'. �.����� '. : : : � . � : � : : : :  : : :: �:�� :i:���� �fd:t1�a�·e�cn�afJ�);.· Bette'lido;i : :  : : : :  : : : .  �:l� 'rruB8 pad, galvanic. �. S. Carpenter . . . . . . . . . . . . . . . .  H39.Hi Tube blankt!. manufacturin�. E. E. Quimbley . . . . .  638,809 Tube blanks. pierCing macbine fur makin�, E. K Quimby . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:18.810 Turn table, J. W. Knopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;;lt;.'2( Turning tool, \V. A. Pendry . . . . . . . . . . . . . . . . . . . . . . . fi:18.8S0 Umbrella. A. B. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;;18.'OII Unicycle drivin,g mechanism. H. Ganswindt . . . . .  HaS.9GB Upholstering apparatus. Braisher & Foulk . . . . . . . . 639,142 Valve. automatic tank. J. '1'. Morrison . . . . . . . . . . . . .  6HS.740 Valve gear. slide. J .  Damlos . . . . . . . . . . . . . . . . . . . . . . . .  6.'l9,U'Z3 Vault for subterranean conduits, Edwards & Pbelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.80.1 Vebicle, body loop, W. H. Bowe . . . . . . . . . . . . . . . . . . . . !"H.OI3 Vehicle. electrically propel led. R. M. Hunter . . . . . 638,006 Vehicles. switcb' for electrically propelled, P. II. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:;S.85� 
V i5e. 8. Coran . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.S.�S \�lagon brake. J 1. �.  W,heeJer . . . . . . . . . . . . . . . . . . . . . . . .  �.783 \Vashing machine . .  J .  H. Geers . . • . . .  · . . . . . . . . . . . . . . . •  63�.167 Watch movement bridge . . J .  J •• Kurtz . . . . . . . . . . . . . .  6HY.17'i' Water cluRet flushing apparatus, T. 'l'ripp . . . . . . . . . tiBS.»4.S Water cl oset flushing apparatus, J. A .  \Voodbury 6i�.0CKt Water closets, att.achment for automatical ly 
wa�::�II�:il�r.F;;�t��ll!����; .. S: · Coien;ati:·. ·. ·. ·. ·.·.· . ... : ��:m· Water motor. R. M. ·Blackmer . . . . . . . . . . . . . . . . . . . . . . • f;'19.011 Waterer. stock, A. Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:111,842 Watering cart and fire engine, automobile. C. W. 
·wafeoi��g�i. ·compositioI-i to'; �{;l�d'eriljg ir;;rmei-itR: 638.864 

G. �'. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;;l9,OS; 

�yaWrfJ�oj:c:�%��.�l.� : ���.r .. �:.���.� �.(��1.8.t.���.ti�.�: G:�.RjO Weather repel ling device for doors . . J. C. Farna ld fi:t4.0'2ti 
�:�:gl�: :�gn�:t�8s�r��:cki�c�iC:�I��::: .���i9��68: �t::y�� Wheel. See Genr wbeel. Sprucket w llf"el . Wbi8kin� or mixing machine. G. S. &. W. K .  
Wi�ar!;rlt C: ·Prei'eaii:::: . .  ::::.· ·::: ::: . : . . . .  : . : . :::: : ��:�'1 Window brace and fnsteller. Jenks & Himes . . . . . . t).�.845 'Vire bars. producillll. E. Emerson . . . . . . . . . . . . . . . . . . 638.HI7 Wood carving machine . . J .  E. Brielmaier . . . . . . . . . .  638 • •  94 Wrench. See Pipe wrench. 
¥�.;�����itat��.f���araius: A: 'ioren� : : :  :�:9� .:� �:36� 

DESIGNS. 
Axle wbeel. H. P. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lI .!l8O 

�g�t�r��k,Ali.l\��ts�itti � � � : : : : : : : : : . : :  : : : : : : : : : : : : : : : : �l:= 
2ft}>t\�:;'s��ti��;'j: 'k.}�a;��t; .. .. .... .. ...... .. .......... .. .. .......... .. ...... : �}:n�� Corn bolder. E. A. Straub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,006 Curhng iron member. S. M. Levy . . . . . . . . . . . . . . . . . . . .  aUnl Dauber, H. IJ. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :n.9.3 Geur wheel housing. J. Scbmttt . . . . . . . . . . . . . . . . . . . . . . :n.977 Heel plate, J. it. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :n.HS7 Huldback. W. W. Knipple . . . . . . . . . . . . . . . . . . . . . . . . . . .  al.gi9 Hool,. barne.s trace . . J. R. Al len . . . . . . . . . . . . . . . . . . . . 31,!!78 1l1sulntmll plate for electric lamps. W. B. McDon-
Kni1�� 'iV: ·D.' Ar;'ett: : : : : : : : : : : : : : : : : : : : : : : : : : : ' : : : : : : : �l�� Lam p body. D. S. \V i1 I iums . . . . . . . . . . . . . . . . . . . . . . . . . . . 31..*;9 

r::�� 1����: *.'¥i. �I��\?�.t:::: .. :::::::::: .... : .. : .. ::: .. :: �t��� Medal ur e.imilar article. W. Vetter . . . . . . . . . . . . . . . . . . ;·n.fM)4 
��g��i�obr�l�r�rw�il�H���i .. r.;i;.·. · ·. ·.·.·.·. ·.·.·.·.· . .. .... .. .. ... . :: �l:r:; 
S�fJifil:f��m� ������ s: A: lio�·ue·. : .... : '. ' . .. ��.:�� �� �t� �:ti'c��f�in�: �g�gr: iN: 0: ",vortJi: ·. : '. : :  : '. : '. : '. : :  : : :  �U�� Vebicle runnin� frame. H. M. Pope . . . . . . . . . . . . . . . . .  31 .H81 
�:��re?j�H�·n�il:;�,PJ�����l.l: :::::::::::::: .. : : : : : : : �  g}:�� 

A prill tPd copy of the speclfication and drawillJZ of !lnr patent in the f'orel!oing list. or any patent in print HHmed SInce 1803. will be furnished from thls office for 
10 cents. In orderinK please state the name and number of the patent desired, and remit to Munn & Co . . ;1t>1 Broadway, New York. Special rate. will be given where a. lar�e number of copies are desired at one time. 

H I G H  G R A D E  

Buffing and Pol ishing Wheels 
for manufactu rers o f  Hardware, Bicycles, Brass, Stoves 
Si lverware. Jewelers and Plating Trades and others: 

D IV INE BROS.  00. ,  92 Oneida St. , Utica, N .Y.  

Does Much Work 
With 
Uttle 
Work t 

memington' Ili1 Typewriter 
WYCKOFF, SEAMANS « BENEDICT. 

327 Broadway , New York. 

Draughtsmen wanted on Mill Machinery and Macblne Tools. Apply Betblehem Steel Co .• South lJethlehem, Pa 
WANTED Box Nailer to drive at least e l� ilL 
o'lonlZer. Address pazr.'.'ie\��gr�e�.�:3:N�k��: 

TURB I NES ur Send for Circular "M." 
J A S .  L E F F E L  &. C O  �prinirfielll. Oblo, U. S. A.  

r;.. .... UN ION M O O £.L  WOR K S  MODr:" L ,.... C � T� L O C U � S . ,, � �  
& c:. E.ARS @ 1 9 3  C L A R K  CHIC G O .  

I CE ::n1iCB�m:�\ ����rn�:'tn!j,'i'r:VI�-l\t;:" 
M I"G . . CO., b'99 Ollnlon Street, Milwaukee, Wis. 

Mecbanical Engineer. To take cbarge of macblne sbop for building all kinds of macblnes. Must be �"oS:Ifr��w.a;: State past experience. Address. S. M. G .. 

D 'AMO U R  & L lTTlEDALE MACHINE C O. 1 3 0  VV O R T H S T  . .  N E. W Y O R K  . •  
Macbinery, Tools. Patterns, Models. 

MODELS & E X P E R I M E N TA L  W O R K .  Inventions developed. Specla.l Machinery. 
E. V. Baillard, 106 Liberty St., New York. 

for Unadult�rat�d £igars Exper imental & Mode l  Work 
cv... cI: advice fr, ... Wm. Hardam & 80n.45-51 Rose St.,N. Y. in nil), style. 83.1l0 to $20.00 per bun-

dred. packed in boxes suitable for boH- N OVEL  T IES & PATENTED ART ICLES day presents. call 01' write to Manufactured by Contract. Pllncblnll Bles, Special Ma-
BROCK & C O . ,  Cigar  Mfrs .• 22 Park Place, New York,  I cblnery. E. Konlgslow&Bro., 1818enecaSt .. Cleveland,O. 

A SWELL AFFAIR I��� 1T Y PE W H EELS.  MODELl &.,XPERIMENTAL WORK.IMAlLJMCHIUY Tbis i:;a the best Electric Scarf NOVELTIES  8t ETC. NE.W -:D 6TE"C1L WQRlC.I IDD "A.AU 8r N.Y. 
Pin manuf�ctured. Wi ll last six .-
f:.�III�]�;J�;��gk�1g�t��r���:I'i�: FOR STEREOPTICO N S  AN D  SL IDES ��� S��yo���e:iI�:��eh��hA�� :���: Moving Picture Machtnes and FlIIDB. write Williams, 
Price, complete. by mall, $1.50. Buy Brown & Ear"', 920 Cbestnut St., Pblladelphla, Pa. 
one and have lot� of fun. Mr�Jtcl:.�:r :�'!!Nr�l�o!:'iies, 

1 66-168 Greenwicb St • •  N. Y. 

"CHRISTMAS GIFTS" 
DIAM O N DS ,  WATC H ES and J EWElRY. 

Spec'lal ' 'rhe new Waltham 12 .Ize $25 00 • open·face 14 karat watcb • 
SWEET & E LLSWO R T H ,  I Wholesale and 

8D Mahle .. Lune, New York. Retan Jewelers. 

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

q�g�'J�n:s6����n� g\�{�;��l��? ?r��c�lbt���e�:� invention IS probably patentable. Communica· 
;���tS f����tbld���ti�:�!���\.O�:��l?I��� ��re�\��ts 

Patents taken tbrougb M ulln & Co. receive 
speciaL noNce. without chanm. in tbe 
Sci�ntific Jfm�rican. 

A handso�ely i l lustrated weekl y. LarJ,Z"est cir· culatIOn of allY SCientific journal. 'l'erms. :t:.:� a year ; four montbs. $1. Sold by all newsdealers. 
MUNN & Co .36 ! BrOadWay, N ew York 

Brancb Office. flli F St  . . Wasbin�ton, D .  C. 

L I GHT MANUfACTUR ING & lXPlRIMENTAL  WORK 

A- SHtETMlTAL S TAMPING - PUNGHES & D I ES. UTOMOB I LES AND PARTS r O R  5AMt .sPECIAL MA CHINER Y. I N QU tR l tS  SOL I C ITE.D  
OT T O  KON I G5LOW- 4 � M I C H I GAN S T  CllVUAND,O. _ F loats for Steam Traps". 

F, lIereules Seamless Copper Floats , ,� j .  art; W8��� t o  :JUO Ibs. p�r sq .. in. and warranted. - 1 h • •  <lgm"t and only geDumo s.aml,,,,, copper • .  
ft°jiEH�ei�I:'Esl f}:I��A�ia.w(f;;.rs:· . 

/!!'lJr1natield, MUI!Is. 

'lU'I7 JEWELED 
adjusted l patent regulator, slem wlud and 

�tem set, gen uine NA TIONAL SPECIAL m .... v. ment.  LaOles· 01" Oenu' size. WAIlII.nW 20 YEARS. 14K. 
Gold ,date huntmg case, elegantly 

engraved. Fit for a klflg. No better 
wateh made . Must be seen to bellil' 

SpeCial Offer for next fj(} 
send your full name and ad 
and we w i l t send th LS watch 
With privilege to examme. If 

fou n d  satisfactory pay a[:entt5.S6 
and el't press charges . A guarantct· 

and beauttful chain and charm sent 
free with every watch.  WrLte 81 

once as this may not aplJeaT aeam . NAT'L lIIFo. " III PORTING CO . . 
IS4 DnrboTD St. I B ad , Ch1ealo, UI. 

F S I Steam Engine bUilt by tbe Watts or a e Campbell Company, of Newark. , N. J. En�ine con:!ists of two hori-zontal condensing Corliss enjilines coupled to one shaft, with vertical air pump driven from crank pin. The cylinders are 28 In. bor�, 00 in. stroke. Belt wbeel I. 26 ft. dla. by 114 In. face. Gross weight is about 2'15,(XX) Ibs. Can be seen tn operation now ; 
f�O�C�ltl���,M�dd��.�ep ol.nB������';..!�Ii:. �.pty 

g R I N D I N G  M I LLS FOR A L L  P U R POSES . Bo,gardus Patent Universsl Eccentric Mill. Address J. IS. & G. F. SIMPSON, 21'1 Rodney Street. Brooklyn, N. Y. 

D. L . H O L D E N  
1 3 3 6  IB � A C H  S l .  PH I LAOELPH IA  PA . 

RSEGEALED ICE MACH INES 
S E E  F I R S T  PA £. S t i t N T I f I C  AMER 1 CAN SLPT .  2 1 3 9 � .  

VOLNEY W .  MASON & CO . ,  

Frict ion P u l l eys,  C l utches & Elevators 
P R O V I D E N C E  R .  I .  

PALMER BROS .. 

PALMER Stationary and Marine Gaaoline Engines and Launches, Motor Wa�on Engines, Pump� tng ED�ine8. 
iT' Send for cataloll. MIANUS, CONN. 

M E R ITO R I O US I NV E N T I O N S  financed or patents sold outrlllbt. Capital furnished for �ood pnt erpriRes at 5 pel" cent. Stock companies formed and influential directors procured. Stocks and bond� sold. We transact all husinpss on comm1ssion strictly. No advance fees. PETER WHITNEY, 100 Broadway, �ew York. . 

GAS ��Q GASOLINE ENG INES 
WAT E. R  M O TO RS B A C. K U �  wAT t R  MOT R CO NE ..... A R K  N J U oS A $ 3 D S Send usyou,'-a ay ure andwewlllshowyow 

how \0 make 13 ada, 
absolutely sure : we 

furnish the work and teach you free; you work ill 
the locality where you live. Send us your address and we wtn 
explain the bu�iness futty ; remember we guarantee a clear pro
fit of '3 for f'very day's work, absolutely sure, write at once. !!.OUL iIIANUF.l.CTURlNO co.. B.lt 1 1 _  IIETROIT. IIIICa. � 3 1 0 First Premiums Awarded to the PRAIRIE STATE INCUBATOR_ Guaranteed to operate in any climate. Send for catalogne. 

PS,URIE 8Tj,TB.1NCUBj,TOR co. Homer C1t1,Pa. 

£alcium £arbidt 
F O R  E X P O R T. 

E .  A. N E R E SH E I M E R ,  
35 Nassau St. , N ew York C!ty� 

Y� A��!l!����1 f��!.�a�!.S. 
A new burner for STEREOPTICONS. Highest C. P. posslhle. 
State L i n e  Talc Co .• Chattanooga, Te n n .  

ve�i�r�f���narr:��ntt�eU:��e����se g�!��e� �b�hfo��: IZoing 118t, provided tbey are simple. at a cost of � eacb. FOR SALE-One 20 borse power horizontal tubular 
If com�licated the cost will be a little more. For full boUer with pumps, tnsptrator, heaters. etc . •  'and one Instruct,ons addres� . Mnnn '" Co., iI61 Broadway. New Armlnllton &; Simms 00 borse power engine. all In first York. Other forellOl patents may a.lso be obtained. 1 class condition. Addr . •  H. L. M. C., Box 773, New York. 

. At "HARBACH'S" Al l :d 
U&J� (ij �!�I!�S�.I s 
For Home or E x h i bition Up ' · Majj;IC Lanterns and Sl ides WANTED. HARBACH de. CO'S Magic Lantern Emporium 

809 Fi lbert St. , Philadelphia, Pa. � --
M U N N  &. CO. , P u bl ishers, 

36t BROADWAY , N EW YORK. •• �: l�:� C ��I ��'-��i� HARR1 N - I 

© 1899 SCIENTIFIC AMERICAN, INC.



but witt out the 
g��:rl1o� -:"n e�� 
gineer, Is the 

Winton 
Motor 
Oarriage 

S i m p l e s t  and 
Price $1.000. No A gents. :�:i��t.J.c;. 
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sure to its owner. Write at once for{,ree catatogue to 
T H E  W I N T O N  M O T O R  CARR IAG E C ., C l evel and,  Ohio 

This �Little Instrument 
plays tbe Organ better tban most people after 
ten years Instruction and practice. It is called 

Tile Maestro 
_ becanse It Is tbe master player. 

It will play Hymns, Popu lar Soua-s, Church 
Voluntaries, D ance Music, Overtures, etc., on 
Auy Good C abiuet Ora-au. Price $40. 

Jli'"" Profttable bUBines. for good agent,.. 

T H E  MAESTRO COM PANY, E l b r idge,  N .  Y . ,  U. S. A.  

T H E  R IV ETT S LOTT E R ----
ment to our 8-incb Precision 
Lathe Is exceedingly useful In 
cases ;:y-:��!� ilh n:8�=l a

t
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2 mInute. suffices to put a key
seat In a hole � In. diameter �::: (,M'!.i�
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ed"ed to be a most valuable tool. Indispensable In all up-to-date sbops througbout tbe country. 
FAN E U I L  WATCH TO O L  C O . ,  Brlght"n,  Bosto n ,  Mass. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.- By G. M. Hammond. M.D. A valu'lble and interesting paper in wbich the 8ubjec..-t is exhaustively treated from tbe following standpOints : 1. 'l'b � use of t.he cycle by persons in heal th. 2. The use of �'.'ii����W' ��:����,:;��

e
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C
\�Nie�l� '1'0 be had at this office and from all newsdealers. 

Just 

Jlnotbtr Sttp in £olor Pbotograpby I 
Nehringt s � Orthochromatic � Lens. 

It can be UBed with any camera made. Will optically correct tbe lens 
therein for tbe yellow rays, thus producing ell"ects beretofore unheard of. 
Tbe two slOl<le combinations of this most wonderful lens may also be used 
for copying and enlarging with any sbort bel lows cycle or folding camera, 
or aB a Tele-Pboto Lens. Price : ' x li, t1j; 6 x 7, 16 ;  1% x l%.  ,7 ; 8 x lO, til. 

U. NEHRING, 1 6  EAST 4 2 0  STR E E T ,  
DEPT. 8 .  NEW YORK. 

turn a Key-

Cbt EdiSOn £onttrt 

It perfectly 
reprof}uces 
tbe human 
voice. JUST 
AS LOUD, 
just as 
clear, just 
88 sweet. 

PbOnOgrapb 
Mr. Edison hu 

perfected the 
Phonogr.ph. 

This 

15 the 
Instru-

ment. 

* *  
It duplicates Instrumental music witb pure-toned 

brilliance and satisfying Intensity. Used wltI. EdisOl , �J?:�� ���!:.s
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It Is .trolllf and vibrant enoUl<b to 1111 tbe largest audi
torium. It Is smooth and broad enougb for tlie parlor. 

Tbe hlgbest type "f talkln" macbme ever before pro-

��'i,'i,�g�:� n.fb�0;:rc'!,'I!081��� tbe Edison Concert 

All Kodak. use our light-proof film cartridges 

(which weigb but ounces, where plates weigh 

pounds) and can be loaded in daylight. Seven' 

styles use either plates or films. 

81x otber styles of Pbonograpbs, including tbe Edi
sou Hem, price 91.1J0. 
tbt €dlson Pbonograpb . £ompany, 

Race Street " Arcade ,  Ci nci n nati, 0., U. S. A. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 

Catalogues free"at tA, dealers or /J.JI mail. Rochester, N. y� 

.J.11!!!!�g}r.I�� 
SUBMARINE TELEGRAPH.-A POP
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by Mnnn & Co. and all newsdealers. 

The Adlake 
Camera 

With its many superior attractions 
to amateurs is recommended as a 
most acceptable 

Holiday (jift. 
Adlake Repeater, rapid action magazine, $5.50 and $8.00. 
Adlake Regular, with 1 2  light proof plate h olders, $ 1 0.00. 
Adlake Special with 1 2  ligh t  proof aluminum plate h olders, $ 1 2.00. 
Sent express prepaid to any part of  U. S. 
Send for catalogue. 

Tnf ADA"& e. Wf&TLAKf CO.,  1 08 Ontario &t. ,  Cblcat0 

C.HARTER Gaso l i ne Engine woo USED ANY PLACE For Planln" Mills Carpenters 
Presses 

Sub=Press BY ANYON E ..... ' , 
FO R AN Y P U R PO S E  

Builders, �rniture, Chalr. Vebicle, 

Stationn ries, Portablf's, 
Engiues aud Pumps. 

lIT State your Power Needs. 

Oueen Transits and Levels 
H i gh G rade I n str u m e nts with the Latest fm p rovemenls.  
160 page Eu- �40 page Mathg •. i n e e r i n g  I THE QUEEN I ematicaH lata-('atalogue on l o g  u e  on ap-application. plicatio". 
E N G I N EERS' A N D  D RAFTSM E N ' S  S U PPLIES.  

Q U EEN & CO Optical and Scieutifl" 
., Instrument Works, 

59 Fifth Ave., New York.  1 0 1 0  Chest n ut St . ,  Phi la .  

W a r m  
Extre m i t i es, Warm a l l  ove r. 

o.r.:!Wei ���F��l:i':e�gn���"::ig�'l�e�: 
remarks will apflY to our DOlra.-quarter genuine Mocba 
Kid gloves In al colors for women�and our Dollar-balf, 
Seventy-live and 'rwo-dollar UUl\ned and silk-linea 
Mocba and Reindeer gloves for men. 
m�;rbe

eg!:f'� ��
u
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e xr�W(��: 
you a lot of information about dress, drivtng and work 
gloves and mittens. 

III Black Galloway and Ji'rlslan Fur Coats and Robes 
we are bead quarters. Get our " Motb-Pro"f " booklet. Also coon. d�j1', wombat, Russian calf coat8_ 

In Custom Fur Tannl'MI: of all kinds of b ides and skins ; :�r�� :g:: ;
w
3�� �u'Ir

a
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The Crosby Frisian Fur Co., 1 1 6  Mi l l  St., Rochester, N.Y. 

Wheel and Spoke Makers, etc. 
. 111'"' Correspm'l.denee Solicited. 

illustrated 312-pa"e Catalo"ue free 
to manufu,pturers and foremen. 

T H I!  E C A N  CO . 
3 2 7  to ·34 7  W est Front Street. 

C I N C I N NATI ,  O H IO.  

Five si!Zflll. Sub.PI"esses and 
Tools to order. 

. 

IY"" Sefid for Circular •• 
BLAKE & JOHNSON, 

WATERBURY,  CONN. 

I I  W O LV E R I N E " W H AT H A V E Y O U  I N  

GAS & GASO L INE  E N G I N ES Special Industrial Machinery 
STATI O NARY A N D  MAR I N E .  

W e  have constant Inquiries for specIal American Ma-
T h e  u Wo1verlne " Is the only revers .. 
IbJe marine g". engine on tbe market. 
It is tbe l ightest engIne for It. power. 
Requires no licensed engineer. Ab
solutely safe. Manufactured by 

W O LV E R I N E  MOTOR W O R KS.  
1 2  H u  ron St. ,  G rand Rapids,  Mlch 

AN ELECTRICAL 
Furnace fOI" Amateur's Use.-1'be utilization of 110 VOlt electric <:ircuttfl for small furnace work. By N. Monrne 
Hopkins. 1'b is valuable article is accompanIed by detailed working drawln"s on a large scale, and tbe fur- I naoe can be m· ·de by any amateur wbo Is versed In tbe 
use of tools. Tbls article Is contained In SCIENTIFIC AMERICAN 8UPPL�)IEN��No. 118�. Price 10 cents. 

�':'f,;�y
b
60�i:.:{fe� o�One�!d���:�way, !'lew York City. 

cblnery for tbe European Market. Something new and 
wltbout competition. Our facilities for placlug same 
are unequaled. Correspondence solIcited. 

Offices : London, Paris, Berlin, etc. 

G EO. D. M OFFAT C O . ,  Monad n ock B l d g . ,  Chicago, I I I .  

98u USE GR INDSTON ES P 
[f 80, we can supply yon. A l l  slze@ 
IlI o n ll r e d  and u n m o u n t ed,  alway!!! 
kept in stOCk. R�mem"uer, we make B 
�c��:��:�le�"l!��:; :���l:,e-
The CLEVELAND STONE CO. 

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

X Little Lig h t  
on tbe watcb subject Is fonnd I n  our new booklet, 

whlcb all are Invited to send for-,free cif cost. 

Jeweled 

varlons sizes, grades and prices, to suit eve17 
Recognized universally as . 

Tbe World'. Standai'd. 
Sold by Jewelers everywbere. An EI"lo watch always h. 
tbe word "EI&"In" engraved on the wor"'-fully guar· · . •  · 801_. .:' . : .  Elgin National WatCh Co. , Eigin, Ill. 

" P TRADE MARK D " 
E C A M O I 

A L U M I N U M  PA I N T. 
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namos. Motors. Apparatus, A rc Lamps, Sockets, Arack
ets. Cars, Stations, General Decoration, etc. �ample 
bottle, by mall. for 26 centa. 
T H E  A M E R I CAN PEGAM O I O  CO.,  3 3 9  B'way, New York.  

Reisch's Foot Power 
E M E RY WH E E L  

K N I F E  SHARP E N E R  and TOOL G R I N O E R  

2.000 revolutions o r  B,500 feet per minute. 
A bandy macbine for BICycle Repair 
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emery wheel, 6xl ln. 
Machine sent on approval to respon

sible paitles. 
Jli'"" Seoo for OirC'Ular and PrIces. 

BU FFALO EMERY W H E E L  CO . ,  
N o .  1 0  Lock St . ,  Buffalo,  N .Y. 

'Astronomical 
I Engi�eering 

.,., Instruments 
MANUFACTURED BY 

W. &. D. lUOGEY. 
Bayollne City , N. J. 111'"' Send for Catalogue. 

'tTTE beg to announce that we bave about completed 
W our new Automobile Piant, and tbat we bave 
entere\l lnto the practical manufacture of 

Motor Vehicles o' the 

Daimltr·Pbtlix and 
Panbard and [toaS$or 

. . .  SYSTEMS • . .  

The Standard Automobile 'System 
of the World. 

� 
We wil l .bave our Carriaa-e Cataloa-ue ready about 

�'ebruary I, and be ready to accept Orders about It'eb
ruary 15, 1900. 

GENERAL OFFICE A N D  WOR K S : 937 tei 955 Steinway Ave. ,  

STEI NWAY, LONG ISLAND. 

Sole owners of tbe Daimler and Panbard-Levassor 
System for tbe United \;tates and Canada. 

�_i'f'ul, Respousive, -
D urable aud Eftlclent. 

R E EV ES' 
Variable Speed 

Counter Shaft 
for securina- any speed without cbauge of belt or loss of time. �peolaJly adapted for all kinds of ex
f,erlmental macbinery. P r I n t i n  g 
w���� �o�':,r ��:J���,:g I�: chlnery, or any and al l  macblnes requiring a cbange of speed or feed. 

I?"' Seoo,for handoomelll illustrated 
catalog'1.l6 U S. A." true 
R E EVES P U LLEY CO. ,  

Columbus, Ind . ,  U.  S .  A .  

S I All varieties at lOwest prices. Best RaIlroad 

n:O"\��:;�°:.'rtfJle��
O
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les fa��:: ca OS Se� Macb\nes, BICYCles, TOOI�. Save 
Money. Lists Free. CHIC ... GO ISt· ... LE CO .. ChIcago. ilL 

J [ SS O P ' S S T E E LTH8EE�\RY 
f O R  TO O L S .  S AW S  E TC 

W� J E S SOP .3. S O N S  � 9  91 J O H N  S T  NEW YORK 
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