
A WEEKLY ,TOURNAt OF PltACTICAL INFORMATION, AHT, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURE�. 
Vol. LXXXI.-No. 14'J 

RST ABLT81JED I R4;;. NE\V YORK, �EPTEMBER 30. 1899. [$3.00 A YEAR. 
WEEKLY. 

;::=:============-==----���--------- -.-:--------�---, 

l.-Protected Cruise¥ .. Baltimore." 
DlsplacelDeot, 4,413 tons. Speed, :!(J'1 knots. MaxllDolD Coal Supply, 1,144 tons. ArlDor: 

Deck, 2)11 inches on fiat, 4 inches on slopes. Goos: Four 8-lnch, six 6-lnch B. L. rifles, fifteen 6-pounders 
and machine guns. COlDplement, 386. Date. 1888. 

Copyrhrhted, 1896, by W. H. Rau. 3.-Protected Cruiser" Raleigh." 

DlsplacelDent,  3,213 tons. Speed, 19 knots. MaxilDulD Coal Stll'pJy, 460 tons. Aru.nr: 
Protective deck, 1 ineh on flat, 21-9 inches on slopes. Guns: One 6-inch B. L. rifle. ten 5-inch rapid-fire 
guns, and thirteen 6-ponnders and smaller guns. Torpedo 'I'ube", two. ConlpJeDleot, 313. 
Date, 1892. 

2.-Semi.protected Cruiser •• Boston. 
DlsplaeelDent, 8,()()0 tons. Speed.!.15·6 knots. Maximum Coal Supply,496 tons. ArDlor: l�-lnch deck amidships. Guns: TWO 8-lnch. six 6-inch B. L. rifles, thirteen 6·pounders and machine 

guns. COlDplement, 27�. Date, 1884. 

Copyrighted, I�Hti. by W. II. Ran. 4.-Gunboat .• Concorn." 
DlsplacelDe nt, 1.170 tons. !iil.eed, 16'8 knots. MaxilDnlD (;oal Snpply, 401 tons. GUllS: 

l;ix 6·inch B. L. rifles, nine 6-ponnders and smaller gnns. COlllpleDlent, 194. Date, 1890. 

6. -Protected Cruiser" Olympia "-Admiral Dewey's Flagship at Manila. 

DisplaceDlent, 1\ 870 tons. Speed, 21'7 knots. llIaxllDulll Coal Supply, ],170 tons. Armor: Tnrrets, 3]4 inches; barbettes and casemates, 4 inches; protective deck. 2 inches on flat, 4lJ4 inches on slopes. 
, 

Guns: Fonr 8-inch B. L. rifles, ten 5-inch rapid·ftre gnns, twenty-four 6-poonders and smaller gnns. Torpedo Tubes, Rix. CODlpleDlent, 450, Datl', 189�. 
THE UNITED STATES NAVY-VIII. DEWEY'S FLEET AT MAN1LA..-[See page 216.] 
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THE ARMS AND THE MAN. 

In thE' open i l l 'g d ays of the Spa n i sh war, whe n  the 
eyE'8 of t h e  whole world were bent with clMe at.tention 
upon the combatants, th ere were two questions i n  
evel'y one's mind, t h e  answers t o  which were await.ed 
with n o  l i tt le  interest: Wou l d  the ships of the n e w  
l Ia,"), of thE' Ull i ted States, excelle n t  as t h e y  appeal'ed 
UpOI l papel', �tand the searc h i n �' test of a sea fight., 
lIud woull1 t h e  officers and lII en,  regard i n g  whose tact i 
cal sk i l l  OJ' ame n i t y  to disci p l i n e  dou bts wel'e freely 
e n tel 't a i nE'd abroad, pl'Ove eq u al t o  the exact ing 
requ i remel l t8 of 1I10dE'J'n n aval warfare? 

'l'he answer callie earlier t h an it was expectE'd and 
fl'Olll a far· a way and total l y  u n l ooked·for q u al'ter, O n  
t h at eventful morning o f  May the first, e ighteen hUll
til'!'d and n i nety-eight, the fortunes  of war gave to Ad
lII ira l  Dewey the opport u n i ty to decl al'e that in the 
qual i ty of i ts shi.l's, in t.he dari ng and well considered 
enterpl'lse of its officers, and i n  the d ead ly ski l l  of its 
g'unn ers, the U n it!'d States had not fallen away frolll 
the splen d i d  t radit ions ()f t h e  past, 

In disc llssing tile arlllS and the man, it would be a 
gross i l lj ustice to that bl'al lch of t h e  n aval sel'vi ce 
whose field of  oppration is  coufi ned to the d raugh t i n g
board and t h e  p l'O v i n g  gro u n d  i f  we failed to do 
justice to t h e  exce l l e nce of the litt le  fleet w h ich carded 
Dewey through t h e  famous battle of  Man i la Bay, In 
every case the shi ps fl'Om keel to truck w ere the pro
d u ct Qf our own ship-yal'ds and g u n  factories, and i n  
the flags h i p  "Oly m pi a" w as reprE'sen ted o n e  o f  t h e  
m ost successful vessels ever d esigned f o r  our o w n  01' 
any ot her n avy, W i th h er powerful and well  pro
tE'cted batteries, the high freeboard , and u n usual speed, 
she em bodied the characteristic features wh ich h ave 
marl(ed the later cl'U i s er designs of our construction de, 
partm ent, 'I'h e  ot h er fight i n g  sh i ps of the fleet, 
tho ugh of an earlier date, and ,  t h e refore, not possess
i n g  such al l -rou nd excellence as t h e  "Oly mpia," were 
m arked by the dist i n cth'e ly American feature of h eavy 
batteries, t h e  " Balti more" carry i n g  f o u r  and the 

. .. Boston "  t wo 8-i nch, in add i tion to s i x  6 i n ch gu ns, 
the" Raleigh" o n e  6 - i nch and t e n  5-i nch rapid-fil'el's, 
alld the g u n boats" Con cord" and "Petrel" carryi n g  
respect.ively s i x  and fOUl' 6-i nch gu ns. 

The h ulls, engi nes, g u n s, ,mounts and amlllun i tion 
were of Amel'ican make, and had all been designed, 
hu i lt, an d set afloat practically with i n  the past ten years, 
Never, s i nce 1883, when we began to b u ild, had the 
m aterial of t h e  new navy been put to the t est, and ouly 
the J il l e  and staff and the n aval const.ruc�OI's Imt'w 
jnst h o w  mnch d epen ded u pon t h e  verd ict that would 
b e  rendered by the engagement of that early Sunday 
morn i ng, The res ult was seen before the sun had 
reached its mel'id ian, i n  the utter d estructio n  of the 
Spanish fleet, and the silenci n g  of  the fortifications 
u nder w h ose shel ter it  fought, a t  the cost of practically 
no i n jury whatever to the American s h i ps, 

It is no reply to th is  to say t h at the e n emy's sh ips 
werE' altogether i n ferior, Mel'e negat ive qualities i n  
Mon tojo's fi!'et may have i n creased, but t h ey d i d  not 
canse the disaster, It was the pos i th'e excellence of 
our engi nes, the accuracy of our gu ns, the rel iable 
qnality of our sh ells, that rend ered certai n (oth er 
things bei n g  equal) the victory of Dewey's fleet over the 
co mbi ned sea and l a n d  forces of the enemy ; and n o  
u ngen!'ron� attempts t o  m i n imize the obstacles t o  be 

overcome can affect the Significance of the resul ts, The 
sunken ships and silenced forts of  Man i la Bay wel'e a 
tri bute to the materi al as well as the men of the Amer
ican navy, 

Hllt, after all, it is  the qnalities of the lIlan u po n  
'.vhich the thought and senti l lJent o f  t h e  Amel'ican 
peo(1le are fixed in thi s  hour of celehration, And in 
honoring Dewey by the present o \'erwh elming out
b u rst of  e n thusia�m, there is  in the m i nds of  the 
American people no i n tention to exalt the h eroes of  
t.he far·away Pacific at  the expense of those who won 
the decisive victories b y  �ea and land at Santi

'
ago, 

The destruction of Moutojo's fleet at the open i n g  of 
the war was not one wh i t  llJore com plete than the an
nihilation of Cen'el'a's squadron at its close-the 
blockade of Manila has its counterpart in the impeDe-

Ititutifit �mtritall. 
trable cordon which was drawn around Havana and 
Santiago; and the heroism of that midnight dash into 
the supposed l y  m i ne-strewn c h a n n els off Cavit� found 
a worthy echo i n  the trip of the "Texas" through 
the m i ne fi!'lds of Guant.an amo Hay and t h e  match
less self-sacrifice of  the " Merrimac,'" 

I n  passi n g  in procession d o w n  the long l i n e  of tri 
u m p hal marc h ,  Dewey and the m e n  of the" Olympia" 
repI'ese n t  all  that is b!'st and bravest in t he AmE'rican 

navy. Every great war h as produced i ts populal' hero, 
a n d  in i ts d esire to select some one lIlan to p l a y  
wort h i l y t h e  I'Ole of ret u rn ing' con<ju el'Ol', t h e  n atioll 
h as t u rned instinctively to the gal la n t  �ailOl' w h o�e 
bril l iant cam paign in the far-away Sou thern seas stl'uck 
tht' key note of vietory at t h e  very openi n g  of the war, 
a n d  w h ose ruast el'ly d iplom atic control of t h e  d i fficult 
I! i t uation creat!'d by t h at victory has m arked him as 
possessi n g  at once the qual i t i es of statesman and 
soldier, 

.... ,. 

THE NATIONAL EXPORT EXPOSITION. 

Wherever American manufactu red prod ucts are 
known their ,excellence is recogn ized, The ger,ius an d 
i ngen u it.y of llIechanics trai ned i n  the worl{shops of the 
U n ited States, wh ere there is eve,:,y i n cent ive to t h e  ex
ercise of t h e  i n ve n t i ve faculty, ha\'e pl'Od ueed machin
ery whi ch has attained a world - w id!' c!'lebrity and in  
man y  cases i s  t h e  best o btai n ablt', Likewise thE' fi n 
i�hed products of various i n d ustri!'s of the United 
States h ave obt.ai ned for themselves a co mmanding 
place in the world's m arkets, Our su premacy i s  shown 
in a very practi cal IlI anner by OUI' magn ificent trade 
balan ce, w h ich is proportionatel)l i n creasi n g  month bv 
month, It 

'
is  singularly appl'Opriate that 0;11' entra n c� 

i n to foreign t rade upon a large scale should be m arked 
by some for m  of commemorat.ion i n  t.his, the closi n .... 
year of t h e  century, The National Ex pOJ,t EXPosit io� 
at P h i ladelph i a, w h ieh opened its dours S!'ptelll ber 14, 

is the firs t exhi bit ion of i ts k i n d  e \'er held i n  this 01' 
an y oth el' country, and is ol'gallized on b road and 
l iberal pri ncipl es, t h !'  object being to aid t h e  American 
man u factu rer to ex h i bi t  h i s prod u cts and to show hi m 
for com parison what i8 I l lanllfactu l'ed i n  other cou n
tr'ies i n  the sallie l i n!', together w ith the detai ls  of 
quality, quantit.y, and price, thus e n a bling him to 
study the m arkets of the wor l d  hy \'i e w i n g  the col lec
t ions gathered u n der o n e  roof. Ample a pPI'opriatiorJs 
by Con gress, the c i t y  of Phi ladelphia and t h e  State of 
Penn sylva n i a, supplemented-by genel'OUS contri b u t i o n s  
of t h e  citize n s  of P h i l adel ph ia, prov i d ed m oney s u ffi
cient to carry out the p l ans of the p rojectors of the 
Exposition on a l i bE'ral scul e, 

The scheme of h o l d i n g  a n ational ex position of t h e  
m an u fact u res of t h e  U n i ted States special l y  s u i ted for 
export was thought of by the officers of t h e  P h i lad el
phia COUlmercial M useum, and was first d i scussed 
pu bl icly by a n u m ber o f  pl'Om i n e n t  c i t izen s  of Phila
d el phia in Octo ber, 1897, The gro u n d  was brok!'n for 
the mai n b u ild i n g  the last week of March of this yeal', 
and i n  less than six months hand some a n d  comUlodi
o u s  �tructures were reared, a n d  every arrangemen t  
made for the open i n g  of t h e  Exposi tion, 

Philadelphia is, perh aps, as good a location for such 
an exposition as cou l d  be w i s h ed for,  as i t  is a city 
tUl'Uing o u t  o\'er $600,000,000 wort h of manu fa'ctured 
prod ucts an n u ally, and it is the seat of  the Ph i l adel
phia Commercial Museum, w h i c h  is i n  i tsel f a u n i q u e  
enterprise. B y  t h is E xpol'it ion the co u n tl'y virtually 
coallt'llges t h e  world t.o Pl'Od uCIl art i e l es as good and 
as cheap as those here exhibited, which vary from 
al,t i cles as small as a spool of thread t o  the l argest 
locomotive, Our s u p p l y  of raw m aterial is u n equaled,  
and our factOl' ies al'e splendidly equ ipped for m a n u
fact u ring, T h e  genius  alilu activity of Amel' ican en
g i n eers i ll designillg and constl'Ucti ng these pla n ts 
haVE! been t h e  won der of foreign experts, a n d  Amel'i
can work.men have wisely never opposed 

'
t h e  introduc

tion of modern m ethods or labor saving devices as 
they do abl'Oad, Thei l' ch aract.eristic eller'gy, adapt
abil ity,  and i n ge n u i ty, h ave ad \'an ced A m e ri can man u
factures and lIIade it possi ble fOl' us to export m a n y  
l i n es of goods which, a few years ago, would have 
been considered to be out of the q uest i o ll ,  The work
men are better pa.id, better fed and clothed, and live 
bettel' i n  every respect than their  foreign b.rot.hers, and 
at the !ame t i m e  we are e n abled for t h e  aforesaid rea

son s  to pro d u ce goods which, o w i n g  to the ir qual i ty 
and price, sell w i t h o u t  d i fficulty i n  the marl(ets of the 
entire world ,  These facts are amp l y  demonstrated by 
the Expos i t ion, wh:ch, i t  is hoped, will begi n a n e w  era 
in the extension of American trad e in foreign cou n 
tries, 

Ot her nation s  are constal.tly m aki ng pla n s  to secure 
markets outside of their own dom i n ions, W h ile FI'ance, 
Be,lgium an d German y established schools in wh ich 
to educate their active men for cOlll mercial s upremacy, 
and wh ile  Great Brirai n and other Conti nen tal coun
tries h ave opened bureaus for t h e  systematic study of 
commerce and its relations to their m a n u facturi n g  i n 
tel'ests i n  fore ign fields, the United States remai ned al· 
most alone as the only cou n try which took n o  steps to 
market her products ou t�ide her own dominion, Re

cently, however, the ucellence of our goods becawe 
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recognized abroad, and the result has been a con
stantly increasing demand. 'rhe m an ufactu rer fou n d  
h imself confron ted by fOJ'eign trade I'eq u irelllents of 
which he knew but little, aud it has been the pleas, 
ant d u ty of the P h i ladelph ia Conllnerci al M u seu m and 
o u r  consuls  to i nform them as to th ese requirements, 
and to-day we have cOlUmel'cial experts all over t h e 
world, who are sendi n g  home reports for the ben"fit 
of  our own m anu facturers, 

To su pplemE'nt a n d  complete this wel l-studied s\'!; t e m  
f o r  t h e  i ntrodu ction of American m a n u factu res i

'
n for

eign Inarkets, it, was n ecessary to tal(e one furthel' 
ste p ;  t h i s  was the development of a plan by w h i ch the 
buyers of American products in foreign cou n tries co u l d  
see for t h emselves OUl' admi rable m ethods o f  manufac, 
t u re, t h e  ski l l  which we emp l oy in making OUl' goods 
and t h e  superi or llI atE'ri a ls  w h i ch 

'
enter there i n ,  To 

carry out  t h i s  part of t.h e  work, the National  Export 
Exposition was organized as it stands t o·day, and now 
the foreigon buyer can see a lal'ge and divers i fied ex
h ibit of A merican wares, and it i s  gratifying to note 
that the go\'el'ntuen ts of the whole world h ave been in
v i ted and a l al'ge n u mber of delegates have been de
tailed to vis it  the Ex position and report u pon it. 
Th us, the prod ucer and the b uyer frolIl the four quar
ters of t h e  gl obe w i l l  bp broug-ht together in close con
tact, It is not an i n tern ational exposi tion but is i n 
tended liIolely to foster Ameriean trade, With this 
Ii lll itation the Exposition will adm i rably fulfill i ts pur
pose, 

• I.' • 
THE EUPHRATES VALLEY RAILROAD, 

It is said that an E u g l ish syndicate has secured the 
eoncession fro m the S u l tan of Tu rkey to b u i l d  a rail· 

road through the .Eu p h rates Valley to the Persian 
G ulf. I f  the sch elllf m aterial izes, the railroad will  r u n  
throu gh the reputed s i t e  of the Garden of Eden, 
B i blical scholars l l ave reasoned that this tract was in 
Mesopotamia, the dist r ict  l y i n g  between the rivers 
T i gris  and Euphrates, a n d  if this is the case the rail .. 
road w i l l  travel'sE' i t, The project of bu i l d i n g  a mil
road from Constanti nople to the Pel'sian G u l f  was 
broached m a n y  years ago by the l ate Ferdinand de 
Lessep8, but h i s  attempts were in vai n,  England and 
Russia have both tried to obtai n a similar pl:i v i lege, 
At last Germany received perm ission to build a rail
road from a port op posite Constantillople to An gora, 
a n d  the An atolian Rai l road was t h e  resu lt, T h e  ex
tension of t h i s  rai lroad from Kon i ah, fi l'st to Bagd ad 
a n d  thence to Bassora on the Persian Gulf, has been a 
pet scheme of EmperOl' 'Villiam, a n d  accordi ng to The 
N e w  Yor k  H erald,  the move which the E n g l i s h  syndi ·  
cate is  n o w  about to u n del'take is  a result of t h e  
e n te n te cord iale bet ween the two cou n tries, 

To Great Brit.ai n it  means a n e w  and shorter road to 
I n d i a, as five days may be sa\'ed, and to Germ any it 
m eans a new field for colon ization and a good feeder 
for a road alread y i n  operat ion, The fi rst year t h e  
A n atolian Railway carried three hundred carloads o f  
wheat, the second yeal' seven h u n dred carloads of cere
als, T h e  railroad has done m uch to alter the charac
ter of t h e  cou n t l'y, to bu ild u p  towns, to open factori es, 
aud bri n g  good European colon ists to cultivate the 
soi l .  One of the ch ief obstacles to the progl'ess of the 
cou n try has been the shi ftless Turki s h  i n h abitan ts, 
w h o  d i d  not whlh to use modern tools  and h ave not 
Imffic i e n t  ambi tion to try to get rich, They w ill not 
s i t  in the seats in the rai lway cars, but  sq uat on the 
floor, so that at l ast i t  was n ecessary to take out t h e  
seats a n d  leave t h e  passengel' coach es almost l i ke cat
tle cars, The spal'se popu lation of the d i strict th l'Ough 
which the railroad r u n s  is  an advantage for the n ew 
comers from E urope, w h o  have no difficulty in fi n d i n g  
a l l  the land they require. 

The c l i mate o f  the d i fferent parts of Asia Minor and 
Mesopotamia is  so varied that the greatest variety of 
products can be raised successfully iu d i fferent parts of 
t h i s  broad domain,  

• ••• • 
THE MAUSER PISTOL, 

Dr, J, D, Griffith, of Kansas C ity, h as just com pleted 
for the govel'DlDen t  an official test of the Mausel' p istol 
i n  use by the Gerlllan calvary, a n d  it is u n d e l' <lonsid
eration for adopti o n  by the Un i ted States, The test 
was made with targets and human bod ies, and the 
res u lts- were most satisfactory, At ranges from 50 to 
500 yards the Mauser pistol is t h e  most effective ami 
deadl y  weapon of i t s  k i n d  ever inve nted, and up to 
the m ax i m u m  range tri ed i t  is practi cal l y  as good in 
the hands of a lIIarksman as a Krag-J orgensen, a Lt'e 
or a Mallser rifle, If not h i n g  but flesh resists the pas
sage of t h e  bullet, it makes a rou n d  i n cision where i t  
e n ters and a k n i fe- l i ke c u t  where i t  departs, Should a 

bon e be i n  the way it is often shattered i nto fragments, 
ThE! p istol shoots very accul'atel y and w i l l  kill  at a 
range of 500 yards. The bull ets rass through a h uman 
bod y at that ran ge, If thp b u l l et should en ter a vital 
organ,  it would u ndoubted ly k i ll a lIlan i n stantly, an d 
would i n capacitate a soldier if it stmck a bone, The 
pistol fires ten !'hots without reloadi ng, an d can be 
emptied i n  less t h a n  three m i nutes. The bul lets weigh 
85 grains and have a lead core surrounded by a nickil

plated copper jacket. 
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THE HEAVENs IN OCTOBER. 

BY GARRETT P. SERVISS. 
The increasing crispness of the air in the middle of 

autumn imparts a livelier sparkle to the stars. But at 
this season of the year the greatest of the constella·· 

tions are absent from the evening sky, although their 
coming for the winter carnival of celestial wonders is 
already heralded by signs well known to the habit.ual 
starga�el" For the contemplative observer, who knows 

the order of the procession of the Zodiac, the southern 
and eastern heavens in an October night wear an as· 

pect of preparation, an expec tant and prophetic ail', as 
if the curtain of the skv had been dropped in readiness 

and rose aO'ain when the vast and sublime spectacle .., 
hidden behind it is ready for exhibition. 

While the northeastern quartet· and the region over
head are bright with Andromeda and Cassiopeia, Per
seus and Cygnus, and the sheen of the Milky Way at
tl'acts the eye w�.st of the meridian, the south is 
occupied by the broad and scattered constellation of 
Aquarius, high above which the four chief stars of 
Pegasus, like golden corner llIarks, stake out a huge 
square of gloomy sky near the zenith. Low in the 
south at the same hour of th� evening, say 9 or 10 
o'dock, hangs a single sparkler of nearly the first lllag
nitude. the lone Fomalhaut, which the Southern Fish 
carries like a flaming jewel in his distended mouth_ 
Eastward the gloom deepens. 

But the experienced lover of the st.ars will not. be 
content with this early evening view. He will look 
out again at midnight, when Cetus will be upon the 
lueridian, witll Aries overhead , while in the east the 
c urtain has been withdrawn, the spectacle is in full 
swing, and the head of the celestial armies, with the 
Pleiades I!'littering like an oriflamme high in advance, 
comes m�rching up the sky. Orion and his matchless 
cOl·tege are on their way, foretelling the splendors of 
their winter reign . At the same mom ent when Sirius, 
the wintel"s prince of stars, is rising, Vega, the glory 
of the summer heavens, is setting, and thus the au
t.umn sky, like the autumn landscape, is at. the sallie 
time full of reminiscence and of expectation. 

THE PLANETS. 
The constellation of Libra, a somewhat featureless 

province in the geography of the heavens, will, during 
October, shine with borrowed and unusual splendor. 
It will be the scene of the assembling of four of the 
great planets, Jupiter the mightiest of all, Venus the 
most beautiful, Mars the enigmatical, and Mel'cury the 
eccentric. Jupiter is within the borders of Li bra at 
the beginning of the month; the other three will ar
rive upon the field, coming from the west, before its 
close. All of the planets named, together with Saturn 
and Ul'anus, which lie further east, and Neptune, 
which is in Taurus and rises before midnight, are 
evening stars. In fact, there is no planet left to play 
the role of morning star in October. Every one of the 
earth's sister planets, no account being taken of the 
tiny asteroids, is in -the competition for evening honors, 
while the pale dawn must bl'ighten as it can alone. 
Unfortunately, however, this galaxy of evening stal's 
will fail to create a furor among the admiring inhabi
tants of the earth, because, with the exception of 
Saturn, they are either so faint or so near the sun that 
only the initiated will be able to recognize them. 

October will also witness the beginning of a remark

able series of planetiU'y conjunctions, culminating in 
November, and continuing through December. Six 
of the seven large planets besides the eart,h will be 
assembled in one quarter of the sky, in or near the 
zodiacal sign Scorpio, which I believe is of ill repute 
aUlong astrologers. Some effects, interesting to mathe
maticians, in the great balance of forces that cons ti

tntes the stability of the solar system, are produced 
when nearly all the larger members of the sun's family 
of worlds have gathered on one side ·of the domestic 
circle, but all predictions of evil to the earth, or its in
habitants, proceedingfl'om planetal'y conjunctions are, 
of course, based only on imagination or superstition. 

Stated in detail, the planetary phenomena during 
October are as follows: Mercury is an evening star, 
passing from Virgo into Libra. It is so near the sun 
that it will not be easily visible until November. It is 
:n conjunction with Venus on the 10th at 6 A. M., when 
the apparent distance apart of the two planets, if they 
could be seen, would be only three- quarters of a degree. 
On the 25th Mercury will be in conjunction with 
.Jupiter just before midnight. On the 23d Mercury 
reaches its greatest distance from the sun, which, in 
the case of a planet having so eccentric an orbit . and 
so short a period, must mean a fearful drop of tem
perature as compared with the heat endured only six 
weeks before. 

Venus is an evening star, moving from Virgo into 
Libra, but, although slowly receding from the sun . it 
is too near the solar orb and too far from the earth to 
be well seen. It will brighten during the winter and 
attain its greatest brilliancy next May, within three 
clays after the total solar ecl ipse, to which astronomers 
everywhere are now looking forward. It is in con
junction with the star Alpha Librre at 1 o'clock P. M., 
on October 26. at which time an apparent space of 
o�ly six minutes of arc will separate the star frow the 
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planet. On the 29th, at. 8 P. M., Venus and Jupiter 
pass one another within a distance about equal to the 
apparent brea(ith of the full moon. 

Mars is an evening star, moving from Virgo into 
Li bra. Like the others, it is too near the sun for ob
servation. It is in conjunction with Jupiter at noon 
on the 11th. 

Jupiter is an e\'ening star in Libra, and can easily 
be seen in the twilight at the beginning of the month, 
but it rapidly loses its brilliancy, as it is apparently 
swallowed up in the solar rays. It plays the greatest 
part in the planetary conjunctions of the month, 

meeting Mars on the 11th, Mercury on the 25th, and 
Venus on the 29th . 

Saturn is an evening star in Ophiuchus, and is the 
only planet that can be well seen in October. It ap

peal's in the southwest in the early evening, and its 
rings continue to pl'esent an admirable telescopic 
spectacle. 

Uranus in Ophiuchus and Neptune in Taurus are too 
faint to be intere&ting, except for the working as-

tromomer. 
THE MOON. 

New moon occurs on the afternoon of the 4th, first 
quarter on the morning of the 12th, full moon on the 
afternoon of the 18th, and last quarter on the morn
ing of the 26th. The moon is nearest the earth on the 
morning of the 16th, and at the greatest distance 
about midnight on the 27th. The lunar conjunctions 
with the planets occur as follows: Mercury, the 5th; 
Venus, the 5th; Mars, the 7th; Jupiter, the 7th; 
Uranus, the 8th ; Sll.turn, the 9th; Neptune, the 23d. 

........ 

ELECTRIC LIGHTING Al THE COVENT GARDEN 

THEATER. 

The new lighting plant of the Covent Garden Thea
ter, London, presents many points of interest. It 
should be said, while ca lled a" theater, " it is really a 
great opera house in which masterpieces can be effect
ively staged. The old gaslight has now been entirely 
done away with, and a complicated system of electric 
lighting has been substituted, adding greatly to the 
efficiency of t.he stage setting. 

In the stage lighting several novel features were 
introduced, the first being the provision for four colors, 
white, red, blue, and orange, fOi' obtaining stage 
effects. This is probably the first time that orange
colored lamps have been used for stage work in Eng
land, the effects being previously obtained by burning 
white lamps at very low candle power. Of course, 
good effects may be obtained in this way, but the 
method is extremely wasteful. The switch gear is 
placed below the stage in a fireproof room, from which 
the· electrician can obtain a fnIl view of the scenes as 
lighted . 

According to The English Electrical Engineer, from 
which we glean our facts, there are seven battens, six 
of which are 61 feet long and one 40 feet long, which is 
used to light the back drop 01' the back wall. Each 
batten carries 220 lamps of 16 candle power, divided in 
colors as follows: 80 white, 40 ambel', 50 red, and 50 
blue. For these battens no less than twenty- eight 
regulators with liquid resistance are provided, so that 
the illumination can be easily varied and changed in 
color without causing any flickering. There is one 
regulator for each color in each of the battens, so that 
they can be varied independently. Arrangements are 
provided by which the cables which supply the battens 
can be discontinued in case they have to be removed. 
The battens have a rise and fall of 12 feet; in each of 
them four pilot lamps are installed, which can be con
trolled from a special switch on the stage switchboard. 
They are used to give sufficient light to the stage 
hands without having an electrician operating the 
main switchboard. 

The large battens weigh practjcally 16 cwt., and are 
suspended by six %-inch steel ropes, an insulated 
support being placed between these ropes and the 
bridle chains to the battens. 

There are five wing lights on each side of the stage. 
The framework of the reflecting part is much the same 
as that of the battens, each being supported by lattice 
steel w.ork and provided with an oak filling to carry 
the cables. In each of these wing lights there are 
seventy-five 16 candle power lights, of which thirty are 
white and fifteen are colored respectively amber, blue, 
and· red. The wing lights are supported on ladders 
which run on wheels on the mezzanine floor. By this 
means the wings have a travel of 16 feet ; that is, 8 feet 
each way from their normal position. There p.re iron 
boxes and switches for the wing lights at the bottom of 
each. The proscenium lights, which are placed just in· 
side the frame of the stage, each contain 50 white lights, 
30 blue, 30 red, and 25 amber. They are similar in 
construction to the wing lights. In addition to the 
fixed lights. two circuits are run around the stage and 
are connected with plugs in various parts, from which 
portable ligh ts can be applied to light ground - rows, 
transparencies; etc. Feed wires are run in canvas 
hose, which, by flattening out on the stage, is the least 
liable to cause accidents. The heavy scenery can be 
run over such hose without damaging the cables. 

The switch-room, which is placed below the stage at 
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one side, is built up of iron plates, Access to it is 
obtained by means of an iron door in the mezzanine 
floor, from an iron door in the orchestra, and by means 
of a trap-door and ladder from the stage. The main 
receiving switchboard and fuseboards are placed two 
floors below. The liquid resistance which is used is 
t he most interesting point, and switches control the 
lights in the usual way. Iron wheels control one colol' 
or as many of the circuits of that color as lllay lIP 
required. Each regulating switch or " dimmer " works 
around the main axle, which is operated by means of a 
bicycle chain, which raises or lowers the cone in the 
liquid rebistance cans in the cellal·. When the lever is 
right home it short- circuits two contacts, which cut 
out the liquid resistance entirely. The resistance room 
is fireproof. The insulated cables are attached to ter
minals on the copper rods coming from the lead cones. 
The liquid used in the jars is zinc chloride. 

In addition to the stage lighting, all dressing rooms, 
passages, and corridors, the " gridiron" and the" cel
lars" around and beneath the stage have been pro
vided with electric lights. Wingfield Bowles, Esq., 
was the consulting engineer. 

. , . , . 
AN IMPROVEMENT IN THE MANUFACTURE OF 

ARSENATE OF LEAD.* 

In a paper read before this Association at its meet
ing in August, 1897, the writer referred to a method of 
producing arsenate of lead by using nitrate of lead as 
a source of soluble lead. According to our chemist, 
Mr. F. J. Smith. arsenate of lead formed by this pro
cess is the diplumbic, or more exactly. a mixture of 
about one part triplumbic and two parts diplumbic, 
and not the triplumbic entirely, as is produced where 
arsenate of soda is neutralized with acetate of lead, as 
in the ordinary pl'ocess of manufacture. Arsenate of 
lead made from the nitrate contains a slightly increased 
percentage of arsenic (about five pel' cent); and as the 
nitrate of lead Illay be purchased at a less cost than 
the acetate, the saving made where several tons are to 
be prepared is quite an item. 

At the time when the diplum bic arsenate was first 
brou ght to the attention of this Association only a fe\v 
experiments had been carried on. Since that date the 
insecticide has been tested in an extensive series of 
laboratory and field experiments, and in 1898 and again 
the present year by actual spraying operations in the 
field. A part of the results of the experiments have 
been published in the report of the gypsy moth COUl
mittee, January, 1898, and without presenting the 
mass of details, from the numerous tests we may state 
in brief that in every case the arsenate of lead made 
from the' nitrate has proved itself equal if not superior 
to that prepared from the acetate. 

In preparin g arsenate of lead by either process it 
has been found IllOSt economical to use a high grade 
of arsenate of soda, as the impurities, such as salt, in 
the lower grades neutralize a considerab le part of the 
soluble lead before the reaction with the arsenate of 
soda can commence. The gypsy moth committee ob
tained froOI an English firm an arsenate of soda that 
showed on analysis 67'5 per cent of arsenic. This rna· 
terial costs when delivered, $0.052 per pound. To make 
one ton of arsenate of lead there are required 888 
pounds of this arsenate of soda at a cost of $46.18, and 
2,398 pounds nitrate of lead at a cost of $161.87, the 
total cost being $208.05. With the same grade of 
arsenate of soda, but using acetate of lead, there are re
quired for one ton of arsenate of lead, 758 pounds 
arsenate of soda costing $39.42, and 2,593'8 pounds 
acetate of lead costing $207.50, a total cost for ingredi

ents of $246.92. This leaves a balance of $38.87 per ton 
in favor of the arsenate of lead made from the nitrate. 

Where the proportionate amounts of arsenate of 
soda and acetate of lead are tied in a package as in the 
ordinary prol3edure, the dampness of the acetate of 
lead will set up a partial reaction, and thus a part of 
the value of the insecticide is lost. When nitratQ of 
lead is used, there is but little of this partial reaction. 

. .. ' . 

ARRIVAL OF SIGNOR MARCONI. 

Signor 'Marconi arrived on the " Aurania," Septem· 
bel' 21. As we have already stated, he is to assist in re
porting the races fOr the America's cup. He was accom
panied by Messrs. Rickard, Bradfield, and Denshan , 

skilled operators who have been engaged with ex· 
periments on wireless telegraphy across the English 
Channel and who will be in charge of the instruments 
and send the messages to 'rhe Herald during the yacht 
races. Signor Marconi began his experiments in 1895, 
when he tried to establish communication between 
various parts of his father's estate near Bologna, Italy. 

In 1896 he arrived in England, and after working in 
conjunction witt- Mr. W. H .  Preece, then chief electri
cian of the British post office, he gave a demonstration 
of the possibilities of the system during the volunteer 
evolutions on Salisbury Pla in and also in the British 
Channel. 

• A paper by A. H. Kirkland, of Malden, Mass., Assistant Entomologist 
of the Massachusetts State Board of Agricultnre. Read August 19, 1890, at 
the Ohio State University, Colnmbns, 0., before the Associlitioa of Econo
mic Entomolo�ists, an affiliation of the American AssocIation for the Ad. 
v8Ilcement of Science. ReviBed bl the author, 

© 1899 SCIENTIFIC AMERICAN, INC.



212 

THE NATIONAL EXPORT EXPOSITION, 
PHILADELPHIA. 

'rhe grouuds of the Xational Export Exposition, 
which was formally opl'lle(1 September 14, 1899, are ad
mirably situated on tlL� west bank of the Schuylkill 
Rh'er, within ten minutEs' ride of Philadelphia's g-reat 
diy hall. 'rhere are not If'sS than sixty-two acres in 
the inclosure, fifty-six being deeded to 
,he Philadelphia l\Iusf'um by the city 
an(1 another tract of six acres being se
cnred for the use of the Exposition. 

J citutific �mtticau. 
with a peculiar composition, the basis of which is 
plaster and papif'r mache, which is more durable than 
the staff which was used at Chicago. The pavilions 
naturally received the greatest attention and thf'Y are 
admirable frolll an architectul'al point of \'iew, as will 
be seen by ollr engravings. 

Above thf' lIIain entnmce a largoe pediment contains 
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the numerous flagstaffs float the flags of all the nations 
which were represented in the International Commer
cial Congress. 'l'he main buihlillg' was designed by Wil
son Brothers & Company. assi�ted for the permanent 
part by G. W. & W. D. Hewitt, Philadelphia, lU'ehitects. 

'rhe main building is reached from the maill elltrance 
by an esplanade, where the visitors will find nUlllerous 

attraetions whieh it is deellled necessarv 
to have in all expositiollS. It is very sng
gestive of the " l\Iid way" at the Chicago 
Exposition. To the south of the IlIai Il 
building is an Implement. Vehicle, and 
Furniture BuildilJg Ineasurillg 450 by 160 
feet, and next to this is all open shed 
terllled the Transportatioll Building. It 
is 41)0 feet long alld 75 feet wide, and is 
provided with two tracks, so that it is 
available for the exhibit of rolling stock, 
The building offers e\'ery advantage for 
the handling and disposition of these 
heavy products, and representative dis
plays are Illade by the Baldwin Locolllo
th'e \Vorks, Pulhuan Company, and other 
Wan ufacturers. 

The main group of buildings is so m'
ranged as to form one imposing structul'f� 
1,000 feet long and 400 feet wide, auel 

co\'el's an area of lIIore than nine acres. 
Five separate buildings really enter into 
this large edifice. Three of these struct· 
ures are to be permanent; these are the 
north, center, and south pavilions, which 
are each 380 feet long and 90 feet wide 
The spalles between them are covered by 
temporary buildings connected with the 
permanent pavilions, the whole forming 
a single harmonious edifice. The penlla 
nent buildings will eventually become thL 
home of the Philadelphia Museum. ']'he 
temporary bUIlding between the north 
and center buildiugs is 300 by 297 feet; it 
compri�es an auditorium and music hall 
200 feet long and 140 feet wide seating 
G,OOO persons, with arcades for exhibit. 
on each side 300 feet long by 78 feet wide. 
Bet ween the centJ'a1 and 8011 t hern win�s 
t here is an i IlJluense exhibition hall 383 
IIy 297 feet. The exhibition spaces on the 
lirst floor of the wings open into the 
alain hall with side arcades, so that the THE NATION AL EXPORT EXPOSITION A'£ PHILADELfHIA. 

Unfortunately at the present time the 
spaee of Illany exhibitors still remains 
vacant, but exhibits are being rapidly in
stalled, and in the course of a week or so 
the Exposition will be complete. The ex
hibits are llumerous and include most of 
the best known manufactures in Ameri
ca. The booths

' 
are fitted up so as to 

T "esent an attractive appearance. The 
Pencoyd Works, builders of the Atbara 
bridge, easily cany off the honors by a 
splendid exhibit of their work. There is 
a great lack of novelties, but after all it 

GROUPS OVER MAIN ENTRANCE. 

MAIN ENTRANCE. 

entire area of 167,200 square feet is practically a single 
open space. While the Exposition is of an eminently 
practical nature, the artistic side has not been lost 
sight of; on the contrary. the ornamentation and deco
ration of the :Jtructure. though of a temporary charac
ter which must of necessity be used in all exposition 
buildings, will delight the eye and will recall the 
"White City" of 1893. The tuiJdings are covered 

a group of thirtpen fig'ures representing" Commerce;" 
other pediments typify the four continents. Numer
ous groups of graceful figures 8ymbolical of "Trans· 
portation, " " Navigation," "Labor," .. Electricity," 
etc., rest on pedestalf Beside the pediments and over 
the main entrance thel'e is a large quadriga drawn by 
four horses carrying a figure of "Progress:' Around the 
roof runs an iron balustrade of rich design, and from 

PEDIMENT OF PAVILION. 

VIEW OF THE ESPLANADE. 

must be remem bered that this is in no sense an inter
national exposition, alJd it fulfills admirably the pur
pose for which it is established. 

Of special illlPortance is the exhibition of foreign 
tl'ade samples eollected by special commissioners of the 
Philadelphia Commercial Museum. These are dis
played on the second floor of the center paVilion. 
These agents visited all the important markets of the 
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world, i n c l u d i n g  C h ina,  Japan, Mexico, Cen tral and 
South Alllerica, South Africa, E.ngland and the conti
nent of E u rope. The sa!u p l es have been col lected 
w i t h  s peci a l  refere nce to the requirements of the vari 
ous markets ; they are i ntended to show the general 
l ines most in favor. It w i l l  be fou n d  on exalll i nation 
t h at in most cases a better article of the same sort can 
be s u p p l ied from the U n ited States at a fai r  p rice. The 
l i nes re presented in  the collection will  repay expert ex
a m i n at i o n ,  and such an opportun i ty to cOlll pare goods 
h as nevel' before been offereu.  Forty-one countries 
w i l l  semi delegates t o  the cOlll lll ercial  congress and 126 
c h a l1 1bers of COlll m e l'ce w i l l  partici pate. 

---------��,�.------------
A ROLLER-BEARING FOR BICYCLES. 

A rol l e l·· bea r i n g  especi al l y  adapted fo r b i cycles and 
m ach i n ery has heen i n ve n ted by Ph i l i p  M .  St. LOll is, 
of Carmel. 'V i s . ,  w h i cli, it i s  clai med, besides bei n g  
c h e a p  i n  const r u c t i o n ,  cannot b i n d  or becolIle disar
ran ged.  

RefelTing t o  our i l l ustrations, i n  which the bearing is  
s h o w n  appl ied to a bicycle  and i n  sectional  s ide eleva
t i o n ,  it w i l l  be seeB t h at concentric t racks are e lll
played, secured to t he a x l e  of the b i cycle- wheel,  be
t w e e n  w h i ch tracks  is a bearing· r ing forl lled or fast
ened on a cap attached to the h ub of the wheel .  T w o  
set s of flan ged ro l lers are employed, l y i n g  between the 
beari ng- r i n g  a n d  the concentric tracks. T h e  flanges of  
one set of rol lers rol l u po n  the flanges of the other set, 
the concen tri c tracks being grooved alongside t h e i r  
hearing-su rfaces to recei ve the flanges, b u t  w i t h o u t  
con tact i n g  w i t h  their  peripheries. When t h e  a x l e  of 
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the wh eel i s  t u rned, tile sets of ro l lers, being in con
tact w i t h  the i n ner  and outer' surfaces of the rotati n g  
beari n g- r i n g, are Ill ade t o  t u r n  i n  opposite d i rections 
and rol l u pon t ile fixed, concerlt ric tracks. The flanges, 
bes i d es separat i n g  t he rol lers, cause then, to turn in 
u n ison . 

By arran ging t h e  parts i n  this manner, the beari ng
r i n g  is p l aced bet ween t wo sets of bearin g-rol lers, 
thereby formi n g  d o u b l e  beari n g-su rfaces sustai n i l lg  
the weig:l t eq u al l y. T h e  load i s  d i rected against the 
o n ter set  of rol lers at t h e  bOt t O l 1l and bears against the 
i nner' set  at  the top,  thus  red uci l lg  t h e  fr ict ion t.o a 
m i n i l ll u lI I  so far' as the verti-
cal st ress is  concerned. 

• • • 
THE CH APMAN ELECTRO

MOBILE . 

The chief object i o n  to e l ec
tric automobiles is  thei r 
great weigh t and thei r l i m it
ed rad i u s  of act ion.  The ad
van tages of electrical ly op
e rated vehicles is t h e i r  ease 
of oppr'ation,  safety and free
d01l1 from v i bration.  'fhis  
makes t h e m  great favorites 
for the c i ty, b u t  thei r weigh t 
i n terferes w i t h  their general 
use for e very- day p u r poses in 
the co u n t ry. Our engraving 
shows a vel'Y l ight  carri age 
b u i l t  on t h e  bieycle p r i nciple 
'which does away w i t h  many 
of t h ese object ions .  It was 
des igned by Mr. W. H. Chap
man, of PortlarHl , Maine. Its 
weigh t i s  o n l y  380 pou nds. 
T he b icycle frailles were rn adl: 
by a wel l k n o w lI fi rm of mak
ers of w h eels.  a l ld the II1 0tors 
were made by t i r e  Bel k n ap 
Motor COlllfjan y. T h e  w heels 
are 32 i n ch es i n  d i ameter and 

are eq u i pped wit.h 4-i n ch 
jlll e l l lllat i c  t i re!' . 'r h e  l i ght 
skeleton bod y i s  h u n g  be
tween them.  A l though only 
intended for l igh t work, the 
first carriage of t l r i s  type has 
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been used for a two weeks' tour in the cou ntry, always, 
of course, keeping in reach of an e lectric l ight plant. 

'fhere are two motors of one- half horse power. Each 
is geared to a rear wheel by means of a 10-i nch g.ear 
w h eel and a p i n ion giving a reduction of 10 to 1 .  Each 
is run i ndependently. 'l' he storage battery is  in front 
and may be used as a child's seat . O w ing to their l ight 
weight, they can be easily removed for' recharging, 
w h ic h  operation cons umes about t wo hours. I n  de
sign the vehicle resem b les a l ight  cart, and 
t here is room at the rear for a second battery, 
;;0 t h at the d istance traveled can be doubltd.  
O r d i nari ly ,  the carr iage can be run 20 to 25 
l I I i les without rpchargi ng and the speed i s  fro lll  
15 to 20 m i les per h o u r. The steer ing lever i s  
i n  fro n t  a t  t h e  r ight a n d  th� man i pu lati ng l e \'er 
is in front  of the seat. O w i ng to i ts l igh t n ess, 
it can b e  t u rned, stopped and started w i t h  ease. 

I • •  
The M u  .. eu ... o f  the Ho yal (:ol l eg" o f  

S u rgeo l1 8 .  

-I 

A ROTARY ENGINE WITH IMPROVED 
ABUTMENTS, 

2 1 3 

The rotary engi ne w h ich we i l l u strate herewith is an 
i m prove i ll e n t  made by i ts i l l \'en tor, Jallles J. Cal l i han. 
of 2020 Mel pomene Screet, N e w  Oriea ns, La. , upon a 
si m i l ar e n g i n e  w hich he has patented. Of o u r  i l lus
trations, F i g. 1 is  a perspecti ve view of the engine w i t h  
parts broken a way ; Fig. 2 is a sectional s ide elevation ; 
Fig. 3 is a section t h rough t h e  re\'er� i n g' - val\'P ; n n ,l 

On the south side of Linco l n 's I n n  Fie illr;  
l ies the Royal  College of S u rgeons w i t h  i t s  great 
llIuseum beh i n d,  contai n i n g  the H u n terian col
lectio n .  The b u i l d i n g  houses one of t h e  1lI0St. 
remarkab le col lections of e veryt h i n g  w h ic h  
bears u po n  t h e  llIedical sciences. The lfi useum 
was endowed by John H u nter, who a cen tury 
ago came to Lon don to learn s u rgery. He be
came possessed with the idea of start i n g  a med
ical and su rgical museum in which e very form 
o f  h ealth and d i sease should be presen ted . H e  
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spent $350, ,)00 i n  h is o.w n l i fet ime on his pet 
project, every cent of w h ich h e  obtai ned by 
med ical pmctice. H e  d i ed in 17fHl, and i t  took 
six y ears to i n d uce the govel'U lIlent  to spend 
$7.'>, 000, which was all t.hat was req u i red for the 
p u rchase of the collect ion. I t  was bought by 
the nation and turned ovel' to the cu stody of 
t h e  Royal Co l l ege of Surg-eons, and t h e  same 
amount was given t o  house it .  The college it· ·  
sel f  has spent o ver  $2, 000, 000 in alll pl i fy i l lg'  and 
com pleting H u n ter's design, and the C u rators 
of the collect ion have i n c l u ded W i l l ial ll C l i ft ,  
Richard O wen,  Sir W i l l iam Flower and l ast l y  
D r .  Charles Ste wart. T h e  m u seum besides con
tai n ing skeletons and a l l  kinds of h u man and 
pathological speci mens, also has llIany cu riosi 
ties, such as the clothes of a lIlan str'uck by 
l ightning, and there are many s peci mens i I lus
tratirig miraculous recoveries froll1 i n j uries 
usually considered fatal .  I n  one gallery there 
are the surgical appl iances of  a l l  k i n ds, and 
here may be see n salIl ples of i nstl'lllllents of t h l'  

Roman surgeons, 300 years B .  C. ,  and also sam ples of 
the prod ucts of a Roman art i fi cial l i m b  m an u factory. 

. . . ' . 
H u ""la ll Weigh t .. a n d  M.ea,, " re ... 

By a recent u kase a stan danl of Russian weights 
and measu res has been fixed . The unit o f  weight is  
the Russian poun d ,  equal to 409, 5 1 2  gram mes, a ved ro 
or pail IlI IISt hold 30 pou n ds of d ist i l led water at 1(;% 
degrees Celsi us, wh ile t h e  garu ietz  m ust eq ual � po u l l d s  
of water. The u n i t  of  length, is  t h e  ars i J i n ,  l' q u a l  10 
71 ' 1 2  centimeters . .  Tht metric system lIlay ' be used by 
t h e  � ide of this.  

THE CHAPMAN BIQYCLE FRAllE ELECTROMOBILE, 

Fig. 4 is  a detai l showing the means c Ul p l oyed for hold· 
ing the abu tlllent- vah.es in their norlll a l  positions. The 
novel featu res of the i n vent ion are fou n d  i n  the use of 
t hese abutment-valves and in their  mode of operat i o n .  

The engi ne-cyl i nder is  formed of t wo d is ks bo l t .., 0 1 
together alld provided with recesses i n  w h ich t h , ·  
piston a n d  i t s  th ree head s rotate. Tangent t o  t h p  
i n lier  s i des of t h e  c i rc u m ference of the piston-disk and 
exten d i n g  t h rough the cyl i nder are two apert ures 
wh ich receive  b locks which are conc:tved at their  in
l ier faces to for m  chambers for the abutment-valves 
and w h ich are provided w i th steam· ports controlled 
by the abu tlllent- vaives. Caps cover the outer ends of 
t h e  apertures and can be adj usted b y  means of screws 
to force the blocks sn ugly u po n  the abutmen t-valves. 
The a b u tment-val ves are jou rnaled in the block-cham
bers and are provided with pel'iph eral cavities receiv
ing and passing the piston - h eads. One of the abut 
m e n t-valve journals projects from the engine and h as 
a flattened end (Fig. 4) ,  which is ern braced by flat 
plat.e springs whose function it i s  to hold the valves 
normal l y  i n  posit ion.  

Steam enters the cyl inder th rough the ports u pon 
opposite sides of the cham ber w h i c h  receives ti re abut
ment-valves, \V lre n  t.he abutment- valves are in posi 
tion shown at the right of Fig.  2, the ports are open . 
Stearn can thell pass t.hrough one port into t h e  cyl in
del' ; while  through t h e  other port t h e  exhaust escapes 
from that portion of the cyl i nder on t he opposite 
side of t h e  abutment- valve. As pisto l l - h ead passes the 
abutment· va l ve, the i n let ports are c l osed as sho w n  to 
t h e  left of Fig. 2. 

By mean s of the reversing-valve i l lustrated in F i g-. 
3, :;tealll can be made to enter at ei thet· side of t h .. 

cyl i a der, so as to cause the 
piston to rotate i n  the desired 
direction . 

• • •  
B I ll e  Hays o f  Su nlight 

Over Mont Blane. 

Lord Kel vin,  writing to 
Nature from Aix-les-Bains, 
says that at fi ve o'clock on 
A u gust 27, from the balcon y 
of the hotel, 1 , 545 lIIeters 
above sea level and 68 ki lo
rueters from Mont B lanc, he 
had an opportun ity for ob
ser v i n g  what he had been 
anx ious to see for five or s ix  
years, wh ich w as the earl i est 
i nstantaneous l ight through 
very clear ai l' and find whet h 
er i t  was perceptibly blue o r  
not. He was a lll p ly rewarded 
for h i s  pai n� .  He saw a blue 
l ight a gai nst t h e  s k y  on the 
s o u  t h e  I' n profile of Mon t 
Blanc, w h ich,  i n  l ess th a l l  
one-twen t i e t h  of a seco l l c l .  
becarue d 3 zz l i n g l y  w h i te, l i k "  
a bri l l iant e l ectric a r c  l ight.  

• • •  
A F E W  days ago th ree 

wat.erspouts passed A ltant ic  
C i t. y. N . .T . . and narro w l y  es
('aped cOlll i n g  in (.ontact with 
�everal yach t s .  The water
spouts pa ssed at an est i m ated 
d istance of  t h ree m i les froUl 
the coast_ 
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The I",)a nd o f  Sulphur. 

About thirty miles f rom the shore in the Bay of 
Plenty, North Island, New Zealand, is an immense 
rock or l'ather series of rocks three miles in circumfer
ence which rise precipitously from the sea to a. height 
of 860 feet, " White Island " is the name given to the 
spot, and the name is particularly appropriate bllcause 
it is constantly enveloped in thick impenetrable 
clouds of white vapor which rise to over 10, 000 feet in 
height, making 'Vhite Island a conspicuous obj ect for 
many miles around, It is perhaps the most extraordi
nary island in the world, and it is the su bject of an in
teresting article by James R, Falconer in the Septem
ber number of The Windsor Magazine, and from this 
article we obtain OUl' facts, 

The island is practically one mass of sulphur, while 
the clouds of vapor constantly rushing from the craters 
are hi ghly charged with acid fumes, which can be no
ticed sixty miles away, The appearance from the sea 
is most imposing, the rocks rising abruptly from the 
waters , At first sight it seems impossible to effect a 
landing, but as t.he steamer sweeps around the south 
side of the island into Crater .Hay, a beach comes into 
vie w, which though small is sufficient to admit of dis
embarkation provided the sea is calm . This is the only 
level stretch on the island, the rest being great irregu
lar rocks. 

In the center of the island is an immense lake 50 
acres in extent and 12 feet deep and it is 15 feet above 
the level of the sea. The water contains vast quanti
ties of acid and the temperature is about 1 10° Fah, It 
is dark gl'een, and dense clouds of dark sulphurous 
fumes are constantly rolling off frOln this boiling cal
dl'on, At one side of the lake are blowholes, and the 
roar of steam as it pours forth into t h e  air is deafen 
ing, and huge bowlders and stones are often hurled to 
a height of severa l hundred feet. 

A boat brought from the sh ip can be launched on 
the lake, and the very edges of the blow holes I llay be 
safely explol'ed, but the trip is by no m ean!; an enjoya
ble vne, and only those who have inhaled fumes of acid 
can fol'lu any idea of the i r very ovel')lO \\'e dng nature 
w h e n  given off in large q uantities from such an ex

panse. 
Should the boat upset, death would be almost in

stan taneous, 'Vhen the boat was taken to the sea, it 
became so corrod ed that it d ropped to pieces after 
all the passe u gers had been landed . The lIIouths of 
the blowholes are weird in extrellle. Steam belches 
forth from every fissure and crevice in the rocks and 
ground, while the noise drowns all other so und� . The 
whole island is in a ceaseless state of agitation. 

Except in the illlluediate neighborhood of the craters 
no sulph ur is apparent on the s u rface, b u t  by diggin g  
a little int

'
o the earth large beds of this mineraJ will b e  

laid bare, for the island i s  practically one Iuass of sul
phur mixed with a q uantity of �y psulll and one or two 
other su bstances. The ,\Vhi r e  Island sulphur is much 
esteemed on account of its puri ty, and it can be elll
ployed for any purpose without any prelim i n a ry pre
paration. The older deposits contain about 90 per cent 
pure sul phw" and that around the blowholes 98 pel' 
cent. It is snrprising that these immense deposits 
have not been more systematically worked. Some 
years ago a company was formed for work i n g  the de
posits, but for lack of capital the scheme was abandoned 
and the amount of sulphur and gypsUIll exported at 
present is very small. In the event of a sel'ious war, 
doubtless the island would immediately rille to promi-
nence. 

• • • • • 

Did Inan Once Possess a T h i rd Eye " 

This q uery heans the following statement in a re
cent number of The Evening Telegra m : 

Deep researches as to the structure of the human 
body have recently furnished some startling facts re
garding changes which man is at present undergoing 
physically. 

It is believed that man was formerly endowed with 
more teeth than he possesses now. Abundant evi
dence exists that, ages and ages ago, human teeth 
were used as weapons of defense, Unintentionally, 
traces of such use are often revealed by a sneel·. 'fhe 
teeth are sometimes bared, doglike, ready, as it were, 
for action . 

The practice of eating onr food cooked and the dis
use of teeth as weapons are said to be responsible for 
the degenel'ation that is going on. The wisdom teeth, 

i n  fact, are disappearing, Human ja ws, found in re

puted Palreo lithic deposits, have w i sdom teeth wit h 
crowns as large as, if not larger than, the remainiug 
molars. 

In ancient times a short-sighted soldiel' or hunter 
was almost an impossi bility ;  to-day a whole nation is 
afflicted with defective vision. It is almost certain 
that man once possessed a thi rd eye, by means of which 
he was enabled to see above his head. 'fhe human 
eyes formerly regarded the world from the two sides 
of the head. They are even now grad ually shifting 
to a l1Iore for ward position. 

In the dim past the ear flap was of great service in 
ascertaining the directi on of sounds, and operated 
largely in the play of the features. But the muscles 

J t ieuiifit �mericJu. 
of the ear have fallen into disuse, for the fear of sur
prise by enemies no longer exists. 

Again, our sense of smell is markedly inferior to that 

of savages. That it is still decreasing is evidenced by 
observations of the olfactory organ. But the nose 
still indicates a tendency to become more prominent. 

THE HAYNE SUSPENDED INK-WELL. 

The inkstand in general use up to the present time 
monopolizes the most valuable space on a desk, and is 
often a menace to books and papers because of its lia
bility to be overturned, and usually necessitat es an in
convenient reach every time the pen is filled. 

The advantages of removin g the ink h'om the sur
face of the desk are so obvious that it seems strange 
the suspension arrangement-practically applied in 
th e Hayne S nspended I nk-Well illustrated herewith
has not been sooner employed. 

The Hayne ink- well is manufactured by the U n i ver· 
sal Specialty Company, of 151 Chambers Street, N e w  
York, and consists o f  a metal frame, t h e  s ides of which 
are provided with lugs, whereby it can be readily s u s
pended from the bottom shelf of one of the pigeon 
holes of a roll-top desk by means of strong spring clips, 
or from the rack above a bookkeeper's desk. W i thin 
the fl'ame are two fl i nt gl ass ink bottles and a sponge 
cup. A third i n k  bottle can be substituted for the 
sponge cup when desi l'ed. The ink botUes are fitted 
with hard rubber tubes in such a mannel' as to render 
them ai r-tight and d ustproof, preventing all 'evapora
tion and congealing of the ink. 

The construction of the bott le IS such that the pE'n 
can be submerged only to a cel·tail� depth, thus the ink 
bottles which may hold two kinds of ink can be easily 

SUSPENDED INK-WELL. 

filled or cleaned by l'emoving the front plate of the 
fl·ame. 

The entire table surface of the desk is left free and 
clear, and the device can be put on or taken from the 
desk in a moment. 

... � . . . 
When You Weep-a nd W h y .  

'fears are the common legacy of every human being, 
and if you should be asked whence they come and 
where they go, you would probably display a surpr is
ing amount of ignorance about a very simple subject. 
A writer in The Evening Telegl'am enlightens its read· 
ers as follows : 

Our eyes are always wet with tears, not only when 
we weep, but always. O u r  eyeballs are subjected to 
a constant flow of the lachrymal fluid, even when we 
are asleep, and were the stream to cease only for an 
bour, misel'able indeed would be the lot of the h uman 
creatu re. 

At the outer corner of every eye is what is called the 
lachrymal gland, which nest les under the overhanging 
bone of the forehead. This organ secretes the fluid 
which flows over the eyeball to the innel' comer, and 
there it disappears through a little orifice, whence it 
is in turn conducted to the nostril. That is why you 
require so many extra handkerchiefs when you have a 

cold. 
Now comes the question, How do the tears find 

theil' way to tbe nose ? Examine your eye i n  the 
mirror, and you will find a small elevation upon the 
lower eyelid, near the nose. Place your finger upon 
the lower eyelid j ust below this small elevation, so as 
to turn it outward. There you will see a small hole, 
like a pin p rick, and there you have found the little 
passage which conducts the tears into the nostrils. 

This little orifice, for various causes, frequently be
co mes obstructed, in which case you are bound to 
weep incessantly until relief is afforded you by the re
moval of the obstruction. 

The overflow of tears which foHows some great grief 
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is created by the lach rymal gland under pressure of 
mental emotion. 

Why are tears salt ? Literally, our tears are disti l led 
from the very springs of our inmost vitality, for they 
are separated by marvelous machinery and chemistry 
frolll the arterial blood freshly cil'culated frolll the 

heart ;  and as this contains about six or seven parts in 
one thousand of saline constituents, so t�ars contain 
one-third per cent of ch loride of sod ium , besides a very 
s llIall p roportion of  othel' salts, n inety·eigh t  per- cent 
bei ng w ater. T h e  office of this alkaline fluid is t o  
clear, clean and moisten the comea, which, having no 
blood vessels, would, of course, wither and dry u p  
without this moisture, and we should become blind. 

. .  ' .  
'rhertnod y na m le.!I 0 1'  tlt e  H u ma n  Machine. 

In a paper published recently in the Comptes Ren 
dus, M. A. Chauveau gives particulars of a series of 

experiments made to determ i ne the thermodynamic 
economy of the human machine. 'l'he apparatus COl i ' 
sisted of a pair of treadmills, each t h ree metel's in dia

meter, mounted on the same shaft. One of these tread· 
mills was surrounded by a smal l chamber which was 
calibrated as a radiation calorillleter. A brake could be 
applied to either wheel at wi l l  and served to both re�u
late the speed of rotation and to measure thc ener�y 
exerted. The speed chosen was 80 revol utions pel' m i n 

ute, which, with necessary corrections, correspondelt 
to an effective work of 68 calories per hour. The cali
bl'ation of the calori tueter was effected by means of an 
ele ctric current passing through heating coils in the 

chamber. It was thus easy to determine the output 
of h eat req n i red to Ill a i ntain this chambel' at any given 
temperature above t.hat of the 1'00111 in which it was 
placed. Accord i ng to The Engineering and M i n i n g  

Journal , the first  ser ies of ex peri ments gave very u n i 

form resu lts. W hen the su bject Was doing useful 
work at the rate of 64 calories ( u n i ts) per hou r; he also 
rad iated frolll his bod Y extra heat amount.ing to 199 
calor i es pel' hour. T h

-
e efficiency of the h u man me 

chanism was therefore about 24 '3 per cell t .  
.. 4 • •  _ 

A u tomo biie New ... 
T h e  Motor Age has j ust. ap peared in C h icago anu 

Is published by the Cycle Age P u bl i s h i n g  Company . 
It is filled with a n u m ber of i n tel·et!t. i n g  art icles an d 
w i l l  undou btedlY prove i nterest i ng to its readel·s. The 
form. howevel', is rather slllaU for a paper de voted to 
motor car t'iages. 

The Automob i l e  is pu bl ished at 150 Nassau Street, 
New York c i ty. There are now t wo papel's issued un
der this name, a n d  'fhe Automobile Magaz i n e  w i l l  be It 
thit·cl . The specific Au tomobile to which we refer con
sists of sixteen pages and con tains a number of articles 
and notes on the automobile i nd ustry. It is quite well 
i l lu strated. 

T h ere is  one place in -New York where e lectri c car
riages are rece i ved and stabled and batteries c harged 
at  any time during the day. T h e  batteries are charged 
in pos ition or put on a sma l l  truck and taken to the 
char� ing-roo m . III  a short time there will probably 
be facilities for charging storage batteries in e very 
large stable in our cit.ies. 

• t • • • 
American E n t e rpri se In Slam. 

A former citizen of New Haven, Conn. , MI'.  Wal l ace 
J. Palmer, in travel ing about the world, especia l l y  i n  
the Far East,  was particularly pleased with Siam. H a\'
ing had some experience in operating Florida hotel�, 
he opened one on a small scale in Siam. The Ameri
can patrona�e made him prosper, and alD ong t.he vis i 
tors was t h e  Ki ng of Siam,  who after a few .visitations 
liked the place so well that he made Mr. Palmel' his 
chief caterer. 

The relations between the two gre w quite cordial 
until the king at last generously gave Mr. Pal mer a 
large plot of land in the center of th e city of Bangkok, 
on which he is to erect a $200,000 hotel structu re. Land 
in Bangkok is said to be quite expensive. This prac
tical recognition by th e king of American enterprise 
is another example of how American ideas are bein g  
advanced i n  foreign cou n tries. 

• • • •  
llIIcrobc8 I n  Telepho nes. 

According to The Medical Record, Dr. W. H. H ill, of 
the bacteriological laboratory of the Boston Health 
Department, recently made an examination of thir
teen public telephones in that city. I n  several of the 
transmitters harmless microbes were found, but an in
oculation of guinea pigs fai led to reveal the presence 
of any pathogenic micro-organisms. The report states, 
however, that this examination has demonstrated the 
possibility of infectious diseases, particu larly diph
theria and tuberculosis, heing conveyed from .one user 
of the telephone to a subsequent user. H e  s uggE stS 
that the receiver as wel l as the transmitter be also 
cleaned and d i s i n fected. P reca u tion s of this nat u re 

are more n ecessary in p u bl i c  than in pri vate t e l e ·  
phones, a s  in I llany eases public tE'lephones are used by 
persons who are unfamiliar with the instrument and 
insist upon placing tQeh' lip& in close cQutact with the 
transmitter. 
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Scle llce N ote ... 

Capt. B u latowich , t he h ead of t h e  Russian A byssi n
ian ex ped i t io ll ,  has d i scovered i n  So uth Afri('a a hither
to u n k ll o w n range of I lJ o u ntains ; i t  has been ('hrist
ene(l E l ll peror Nicholas I I . Ran ge. 

Penci ls  l l l a.de Crolll s l a t e  d u s t  mou lded by hydrau l ic  
press u re are made i n  large quan t i t ies in  Ten n essee. 
T hey are nl ll ch UlUre popu lar t h a n  t h e  sol id-cut s late 
pe n c i ls. One con cer n  last year Ill ad e 25, 000,000 nlOulded 
pf'll c i is. 

At the Paste u r  I nstitu t e  in Paris, 1465 persons were 
t reated i n  1898, ami a l l  b u t  t h ree were cure d .  For the 
t h i rteen years froll l  t h e  fo u ll ll a t i o n  of th e Insti tute to 
t h e  e n d  of t h e yeal' 1898, 13, 181  pe rson s were treated i n  
Pa l' i s, and o u t  o f  t h is n U lll uer o n l y 9 9  d ied. 

Mr, 'Va lter W e l l man arri ved i n  Lond o n  A ug ust 28, 

and has u ndergone the fi rst s u rgical operati o n  for 
straigh ten i n g  h i s  ri gh t  l eg, w h ich was �e vere l y  i n j u red 
when h e  fel l  i n to the snow·covered crevasse d u r i n g  h i s  
polar ex pedi ti on . 'fh e  ope rat ion was ent i re l y success
f u l .  

By '8. fat+rof rock w h i ch occu rred recently at N i agara 
Fal ls  t h e  Horseshue Fa l l  has aga in been restored to i ts 

proper slJape from w h i ch i t  der i ves its name. Of l a t e  
years t h e  Fal l h as been near l y  V - s h a ped , destroyi n g  
m uc h  of i ts n a t u ral  bea uty . Frolll 1842 to 1890 i t  is  
s t ated t h at 275,000, 000 cubic feet o f  rock had fal len 
a w ay. 

The l ight i n g  o f  t he Paris Exposition will  cal l for 
20, 000 h orse po wer. At t h e  Paris  Exposi tio n  of 1853, 
t h e  Ill o t i ve power was o ll l y 350 horse po wel' ; in 1867, 
626 horbe power ; i u 1 878, 2. 500 h Ol'se power ; i l l  1 889, 
5, 500 h orse power ; i n  1900 it is thought th at 45, 000 
horse power Illay poss i b l y  be needed, b u t  a bo ut Olle
hal f t h at w i l l  probably answer. 

O n  S u n i u lll's marble step the ex('avators have laid 
bare the fo u ndations of t h e  t h i rteen llIarble col u m n s  
that gi ve t h e  prom on tory i t s  modern n allle,  Cape 
Colon na, a n d  have fo u n d  i nwr i ptions sh o w i ng t h at the 
tem p l e  w as ded i cated to Poseidon and not to Atliene, 
as was su pposed . It. corresponds with t h e  te lll ple of 
Pose i d o n  on t h e  i s l a n d  of Aeg i na opposite.  

Ari aquari u m  w i l l  be o ll e of t h e  attractions at the 
Paris Ex posi t ion.  A dark i n c l i n e  w i l l  lead visitors to 
it ,  and sudden ly they w i l l feel as i f  trans ported to the 
very bottom of t h e sea , i n  t h e  llI idst  of marine land
scapes and in habitants of the ocean . I m mense glass 
tan ks w i l l  for m the aq u ari u m prope l' ; t h e b ut t resses,  
p i l lars and /!ird ers w h ich will  form t h e frames of  the 
tan ks and hold the glass to�et he l' w i l l  be en th'el y 
concealed u nder rocks. 

A pair of j oi ll ed t w i ns resem b l i n g t h e  S ialll ese t w i ns 
were recent ly p resen ted before t h e  Acad em y of Medi
c i l le of Rio J a n e i ro, Braz i l .  Accord i n g to T h e  Medical 
Ne ws, they were u n i te.d by a ban d o f soft t i ssue at 
the u p pel' part of t h e  ab domen , poste rior ly and later
a l l y .  It was t h o u g h t  that an operat ion for the d i vis io n 
of t h e band seemed feas i ble, but i ll ('iS ion i n t o  the 
band revea led t he fact that the k i d n eys o f  the t w i l l S 
extended t b ro u �h i t  an d that t h i s  d i v ision m i g h t  p rove 
fatal ,  a n t] t h e  o perat ion was abull dol led.  

011  J l i ly  1 9, bet ween 8 aud 9 o'cloc k P. 1\I. ,  in  the 
vici l l i t y  of E rie, Pa . ,  accord i ng to T he A llI eri('au 
Nat u ralist,  t h e  waters o f  Lake Erie 8u d d e ll ly rose i n  
a s i ll / d e  wavp a bou t 6 feet h i gh w h ic h  a,l vltllced u po n  
t h e  s ho re , a n d  aft e l' a fe w mome u t s  q u iet l y s u bsided 
to its I lorll lal  l e v e l . Five lll i les west of E ri e  the- rise 
was be t wepn 3 and 4 feet. T h ree d i st i llct r ises were 
obsprved . The fi l'st and seco n d  r i ses wel'e about fifteen 
m i n u t es apart, t he second and t h i rd about half a n  h O U l' 
apart . F i fteen m i les east of E r ie  t h e  rise was about 

6 fee t , a n d  but  one wave was o bserved . 

An Irish lord has fou n d  it necessary to i n voke t h e  
a i ( l  of the d i v i n i n g  r o d  i u  ordel' to ob t ai n a water 
s u p p l y  for h i s  property. A D u b l i n  professor has been 
i n ves t i /!at i n g  the phenomell a  connected w i th the rod 
an d h a s  arrived at a conc l usion w h ich is favorab l e to 
d i vi l lat ion. He believes that h idden water exel'ts a n  
i nfl uence ovel' the m uscles of t he person hold i n g  t h e  
rod , al l d th e i nvol u ntary t w itch i n g g i ves the sign al. 
'fh ere is  so m u c h  water in I reland , h o wever, that 
t here i s  n oth i n g  re i l larkable in d i scovering wate r i n  
al most a n y  part of t h e  co u n try. D i v i n i n g  rod fra uds 
are ral ll pant i n  t h e  U n ited States, all d ev ident ly they 
are n o t  less frequen t  i n  Great Brita i n . 

A section of the famou s  m p u n d u  tree at C h itambo's, 
wh ich marks the place w here Dr. L i v i ngsto l le d ied, h as 
been re llloved and w i l l  be sent to E n glaud for preser
vation.  T wo or t hree yeal's ago, Mr. 'Veat h erley vis itpd 
C h ita l l l bo's and re ported t)J.nt the t l'ee was in all ad
vanced state ot decay and w o u l d  probabl y d isappear 
altoge t h e r  i n  a sh ort t i m e. T h e  Royal Geograph ica l 
Societ.y dec i d e(] that the best cou rse to p ursue would 
be to c u t  out t h e  section o f  t h e  t l'ee w h i c h  b e a r s  t h e  
i n scri pt io l l  and have i t  8e l l t.  over to  E n � l a n d  for p re
servation i ll the 1'00 1 1 1 ;;  of t h e  Soc iety . 'fhe place w here 
t h e  tree stood is m arked by t wo telegra ph peles h e l d  
i n  pl ace by st ays o f  telegraph w i re, a n d  a large stone 
cai rn has been erected aro u n d  these poles. I n  t i me it 
is expected that a permanent memorial will be built. 

J c ieutific !meritau. 
Enginee ring N ote ... 

A great gas holder has j ust been completed for the 
corporation of Birmin gham, England,  which is  264 feet 
i n  d i ameter and 160 feet h i g h  w h en extended to i t s  ful l 
h e i gh t. I t s  storage capac i t y  is 8,250,000 cu bi c  feet 

There were three h u n d red a n d  twen ty-five com pet it
ors for the p rize fOI' a n  i m proved garbage a n d  refuse 
w agon ,  w h ic h  was offered so me time ago by the London 
County Council .  T h e  accepted design has fou r  s l i d i n g  
covers, w i t h  w i nd g u a r d s  raised eight i nches above 
t h e m ; it has also a t i p p i n g  screw. 

T h e  t ides are n o w  u t i l ized fo r  gen erat i ng' power at 
PO l l t l'A b be, Fi n isterre, France, d u ri n g  fourteen h o u rs 
a day. A t  flood t ide t h e  w ater flows through the canal 
two and one- h a l f Ill i les i n land i n to a pond in the rear 
of t he power house, and returns to the sea at ebb t i d e, 
T h e  total fal l is 7 �f feet, and 80 horse power is gene
rated by t u rb i n es . 

The I l l i nois Central Rai l road is expe ri mentin g with 
an i n spect io ll cal' d ri ve n  by a gasoline motor, T h e  
experi l lJ e n t s  have b e e n  v e r y  s uccessfu l ,  a n d  i t  i s  pro ba
ble t hat t h e  ro ad w i l l  adopt t h i s  k i n d  of a cal' on al l  i t s  
d i v isions.  I t  is  real l y  a n  . .  automobile of  t h e. rai l , "  
and should c o m e  i n to general u s e  w here the o l d  h a n d 
work i n spection cars a r e  uspd . T wenty-five m iles a n  
h o u r  i s  t h e  avera ge speed of t h e  cal'. A ga l lon o f  gaso
l ine w i l l  ord i nar i l y r u n  t h e  car for seventy·fi ve m i l es. 

Russia h a� o bj ected to t h e  S u ltan's mounti n g  pneu·  
matic g u n s  at the northern entrance to t h e  Bosphorus, 
on the gro u n d t hat s u ch act ion i m p l i ed that h e  dou bt
ed t h e  Czar's fl· i end l i ness. The res u l t  is  that t h e  S u l 
t a n  h as can celed t h e  con tract for t h e  pneumatic  gu ns, 
w h ich were the work of  a N e w  York com pany. I t  is  
said that t h e S u l tan got the idea of  em ploy i n g  pneu
matic guns from the accou n ts of t he actions of the 
U n ited S tates d y n am i te cl' l1 iser . ,  Vesu v i u s " in the 
war between the U n i ted States a n d  Spain.  

There is a smal l station on the Chesa pea ke and Oh io 
Ra i l l'Oad, near C i ncin nati ,  cal led Cal i forn ia. T h e  to w n 
had developed away from the station , and the ra i l l'Oad 
company has moved i t  to t h e  cen ter of the town.  T h e  
b u i l d i ng meas ured 60 X 25 feet and was o n e  story high.  
I ron shoes were fixed u uder t h e  stru c t u re, w h i c h  was 
raised by jacks. A n  engi ne w as then h itched on,  t h e  
rai ls  were grpased between t h e  e n g i n e  a n d  t h e  b u i ld
ing, and in exactl y four m i n u tes the �tat ion w as con
veyed a third of a m i le aud t h e l l Ien were ro l l i n g  i t  011 
a new fou ndation. T h e  wOl'k of changing th e location 
of the stat i on occu pied o n l y one h o u r  an d fi ft y m i n u tes . 

Por the Supz Canal CO llJ pan y Messrs. \Vi I I  ial l l  S i l llon s 
& COllJ pan y, Ren f re w , are abo u t  to begi l l  t he co n
struction of a great hopper d redger. T h e  vess e l ,  w h ich 
i s  special l y  i ntended for i 1 l1 pro v i n g  t h e  e n t nl l l ce of the 
canal at Port Sai d ,  w i l l  be 270 fee t in l e n gt h , 48 feet 
in b read t h ,  allll 19 fee t d e e p  a l u i dsh i p . S h e  w i l l  have 
hopper capac ity fOl' 2. 2UO tOl l S  of d redgi n g', and the 

b u c ket- ladder w i l l  d redge to a depth of 40 feet .  T h e  
l i ft i n g  capac i ty of t h e  vesse l wil l  be 1 , 500 tous per hour, 
each of t h e  b uckets l i ft i ng about t, wo tons of I llaterial . 
Messrs. S i mons & Com pan y have abo recen t l y recei ved 
an order to co nst ruct a powerfu l t w i n -scre w d redger 
for J apan . -'l' h e  Engi lleer. 

T h e  U n i ted States steallJel' . .  M i c h igan " is said to be 
t h e  oldest  i ro n  steam boa t afloat. It  was constru cted 
at P i ttsb urg, 184 1-43. The parts were transferred to 
E r i e , put toget her and launc.hed in 1843. 'f he ori g i u al 
ll Iach i n e ry, w ith t he e,xception of t he boi lers, is sti l l  I II 
her and i n  good con d i t iou,  and,  accord i n g  t o  Cassiel" s 
Magazi n e, th ere are two d i rect-acting engi nes, the pad
d le wheels bei n g of the rad ial  k i n d ,  2 1  feet 6 i n ches i n  
dialueter. T h e  vessel has been i n  �onti n uo us service 
u n t i l  the presen t  ti l lle, o ver fi fty-five years, and i s  ap
pare n t l y  as good for serv ice as ever. H e r  armamen t is  
s i x  6-pou ncl ers, two 10- pounder rapid-fire gu ns, a n d  
t wo lllach i ne guns. O f  late year� her pr i n (' i pa l occu pa
t ion h as bee n in the i n�tructioll  o f  the U n ited States 
n aval l ll i l i t ia at the d i fferen t lake ports. 

Trials  have been recently nlade in England of a de
v ice fo r s h u tting a rai l way carri age dool', the o bj ect 
being t o  e n a b l e  the guard to close and lock all of �he 
doors o f  t h e  tra i n  si m p l y by t u rn i n g  a handle i n  I l i s  
com part Jll P n t , w h ich we wou ld cal l a , .  caboose . " Ac
cord i ng to 'r ile Practical E n gi ll eel', cO l lJ pressed a i l' was 
t i l "  ageu t e lll ployed,  and was con veyed along the tra i n  
hy t h e  a i d  of flex i b le  cou p l i ngs l i k e  those used for the 
'Vest i n gbo use a i l' b rake. U nder each coach is fi tted 
an a i r  cy l i n der w i t h  a p istoll actuating a pa i l' of h ori
zontal rorl s  w h i ch s l i d e  i n g u i des under the footboards 
on each side of t h e  trai n .  The doors are con ne('ted hy 
� u i t ab le devices so that w h e n  the guards bl' i u g  the rods 
i nto aet.ion,  w i t- h  t h e  aid of a i l' val ves, the doors are 
opened siul U ltaneously.  A spring con n ection renders 
the w h o l e  operat ion very gen t le and noiseless. If the 
passe n!.(er's finger should be i n  the way, i t  wou l d  o n l y  
prevent t h e  door frol ll c lo�i n g, a, u d  w o u l d  n ot i nj u re it .  
The loc k i n g  is m anaged in a � i l ll i lal' way,  aud i t  is  all 
ex traord i nary t h i n g  t h at abroad rai l way passengers 
have 8 ccer ted for so long a period such c r ude fasten
in�s for rai l way doors, and the new dev ice is  a step i ll 
the right direction. 

2 1 5  
Electrical Notes. 

The British Association for the Advancement of Sci
ence, at Dovel', exch anged coul'tesies w i t h  the French 
A

·
ssociation, at Bou logne s u r-Mel', o n  Septem bel' 13, 

by means of wireless telegra p h y. 

A plant capab le of de ve lo pin g 12, 000 horse power has 
been bui lt  at Snoq ua l lll i e  Fal l s ,  a n d  the cu rren t w i l l  
be transm itted t o  Seatt le, t wenty-six m i les away. Th . .  
fal l s  are 270 feet h i gh. 'I' h e  translll ission l i n e  is  to I " 
of alu lll i n u m , w h ich has been made by t he aid of water  
power at the N i agara Fal l s  works. 

The N iagara l<'al ls  Power Co m pan y has cal led for 
bids for the construction of a n ew w h eel  pit.  T h i s  p i t  
w i l l  be ovel' 400 feet long, 2 0  feet w i d e  and 1 80 feet 
deep, It w i l l  be located on t h e  i n l et carmI opposite t h e  
presen t  power plan t . 'f here wi l l  be roOlll fOI' at least 
ten 5, 000 horse powel' t u rb i nes in th i s p i t .  

A n  electric telemeter for i n d icat i n g  gas press llI'e has 
recently been s uccessf u l l y  t l'ied i n  Det roi t. w here t h e  
-pressure a t  the office i n  the c i t y  i s  cOlllll l u n i cate(l to 
the gas works, a volt mete l' bei n g  used w h i c h  i s  ca l i 
brated to read in terms of gas pressure, and a record
i n g  instrument is con n ected i n  p ara llel  to it 80 that a 
perl llanent record of variations and pressu res is kept. 

The burning out of th e  fuse o n  o n e  o f  the new motor 
cars of tile F i f t h A ven ue line of the B rookl y n  E l evat ed 
Ra i l road . Se ptem ber 1 1 ,  resu lted i n  a fi l'e w h ich al most 
destroyed the cal' and bad ly damaged the other ('ar 
w h i ch it was drawing. T h e  accide n t was t h e  fi rst of 
i ts  k i n d  i n  con n ection with the t h i rd rai l  system i n  
B roo k l y n . 'r h e  fire depart ment was ca l led out, a n d  
t h e  cop flagration was exti nguished.  

A Brook l yn trol ley car,  at Sands and Adams Streets, 
j u m ped the sw i tch , b u m ped over the tracks on t h e  
road , a n d  brough t up with a crash agai nst the front of 
a h o u se. T h e  cal', a fter lea vi n g the tracks, had leaped 
t h e  c u r b  on t h e  opposite s ide of the street, m o wed 
dowll an i ron fence, and struck t h e  fron t of the b u i ld·· 
i'n g  with m uch force. A wrec k i n g  car was sent for and 
the cal' was -pu l led out of D r. Bod k i n's front yard and 
replaced o n  the rails, 

E lectr ic i ty from a travel i n g  crane inj ured one of  the 
workmen in a large con cer n  which b u i lds  steam en · 
gi nes. He s ued t h e  company for damages, and has 
recently obtained a decision i n  h is favor, in the Rhode 
Island Supreme Court, The men have bee n  shocked a 
n u m beI' of t i mes, and r u b ber g l oves h ave been fu r
n ished to the m . T h e  court held that the i n s u lation 
between the motor and the h a u l i n g  chai n  :sho u l d  be so 
('om p l ete that its use wou l d  i n volve no risk of i nj ury 
by e lectric i ty. 

The Can ad ian N iagara Po wer Co m pan y h as com
llI enced prp l i m i n ary work in con nection with t h e  de
velopment of powel' of the Canadian side of the ri vel', 
by award i n g  the co ntract for bori l lg  test i n g  holes along 
the l ine of the t u n n e l  i t  co nte i ll p l ates b u i l d i n g. T he 
test h oles wi l l  be 200 feet deep an d 4 �  i nches i n  d i allle
tflr. They w i l l  be bO I'ed w i t h  a d i amoml d r i l l  in orde r 
that a core of t h e rock w i l l  be b l'Ou gh t to t h e  s u rface 
and sa.ved for i nspect io n by cont ractors w ho desire to 
bid on t h e work. 

Lon g  d istance telephone �onversations, or ra t he r  a 
series of conversations, recen t l y occu rred between par
t i es in N e w  York and St. LOll is .  T h e  total cost of 
them was said to be abou t $3,OUO ; most of  the tal k i n �  
was do ne a t  !J igh t,  a n d  t h e b i l l  for 01 11'  con t i n uous con
versation amounted to $716. T h i s  figure i nd i cates that 
t h e  talk Ill ust  have lasted i n t o  the h igh-priced d ay 
hOlll'S, for anyone can con verse -from e i g h t  o'clock i n  
th e e v e n i n g  to six o'cluck i n  the I llom i n g  for $600, t h e  
rat e being $1 per m i n ute. Special care was taken to 
avo id i n terr u ption by ope rators c u tti l lg  i n to the l i ne. 

A .  Heckel', in Ze i tsc h r . E lektrotec h n . ,  states th at 
trol ley poles m ust be a l l o w e d  co n s i derab l e up· and
down play in cases w here t h e  height of t he overhead 
conductor a bove t he ra i ls is vf'ry varia ble.  It often 
happe ll s t h at w h en a tro l ley leaves t h e  w i re, t h e  p o l e  
bl'ea ks a n U lll ber of g uard w i res befol'e t h e  cal' comes 
to a rest . The a uthor p roposes to d ispense e n t i re l y  
w i t h  :springs i ll t h e  t ro l ley base a l l d  t o  s u bs t. i t u f e  fo r 
them a coi l  and pl u u ge l' mecha n isl l l  t raversed by the 
Illain cn rrpnt. I f  the t ro l ley should be t h ro w n  o ff  t h e  
cOllll u ctor, t h e  exc i tat io n  of the magnet ceases and t h e  
trolley pole  fal ls  do w n  b y  grav ity o u t  of  hal" lu's way. 

An extraordi nary accide n t  occurred to a trol l e y  car 
at S i n g'  S ing, N.  Y. , on Septelu ber 1 1 , w h i c h  I'ecal l s  
Robel't Louis Stevenson's . .  Dynam i ter, " i ll w h ich a 
lllan carry i ng a box of d ynam i t e is jostled by a wO luan 
so as to cause t he exp l osi ve to fal l ,  though i t  does not 
explode. In t h e presen t  i n stance a ton o f  d y na i ll i t e 
w as on a cart when it was struck by a trol ley cal', awl 
a wheel  was taken off t h e  wagoll and t h e  veh ic le  was 
t u med over. The d r i ver o f  the wago n  fe l l  back in a 
h al f  faint ,  a n d  he knew i t  wou l d be useless to r U I l ,  
e v e n  i f  h e  had n o t  been paral yzed w i t h  fear. T h e  
l Ilotormall w a s  also s o  frightened fOI' a moment. that h e  

co u l d llOt bac k a w a y  frolu t h e  wreck. Oue o f  t h e  pas
sengers ye l l ed " DY llalll i te, " and t hey all beat a preci pi
tate retreat, alld t here was l i ttl e cu rio, i ty e v i nced when 
a n e w  wago n  was obtained and the dynam ite was 

transferred. 
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2 1 6 
NAVIES OF THE WORLD . 

V lII.-U �I'rl£D S'l'A'l'l£S. 
With the pre�ent al·ticle on the U u ited States navy, 

we bring to a close the series on the navies of the world 
which h as appeared in the SCIl£NTIFIC AMERICAN at 
regular i ntervals duri ng t h e  past few 11Ioll ths. 'l'he re
t:.:.rn o f  Admiral Dewey and the completion of the two 

J t itutifit jlUttitau. 
streng-th of the variou� navies a s  represented b y  the 
ships that were either b u i i t  01' build i n g  at the begin
ning of the year 1899. In that com parison we found 
that j udged on a basis of total displacement and reck
oning only E h i ps that were fai rly well u p-to-date, the 
Un ited States stood fourth i n  ran k, the num bel' of ships 
and total displacements being as follows : 

SEPTEMBER 30, I &)9 
placement represents armored vessels. Of the total 
displacelllent, 200. 806 tons consists of battlesh ips, mOnI
tors, and armored cruisers, while the unprotected 
cru isers and gunboats represen t  a total of 1 10, 904 tons. 
That the new n avy should he :stron g i n  defensive 
quali ties was to be expected, seeing that in the first 
decade of its construction our naval POlicy was laid 

Armored Cruiser 1 0  Brooklyn. " 
Dl ... pl".,e llle ll t ,  9,215 tOllti. Sl.eed, 2 1 '9 knots. 

First cIass Battleship " Oregon. "  Class of Three Ships. 

Dlsplu('e1llellt, 1U,�1:!ll LUll". Speed, 16'8 know. 

First-class Battleship " Maine." Class of Three Ships. 

First- class Battleships " Kearsarge " and " Kentucky." 
Displaee llle nt, 12,500 tOllS. Speed, 18 knots. Jll axhll u ill (;o a l  Su pply, 2,000 tOllS. Armor: 

Belt, 1 2  inches : harbettes, 1.5 in('hes ; turrets. 17 iIlCh('s � deck. 2% i nches on flnt. a and 4 inches on slopes. 
,,\. rlll a lll e n t : Fonr 12-mch hreech_Ioading rifleR, sixteen 6-inch rapid-fire guns, twenty 6.pounders, 
cleven smaller gUllS.  TorI.edo Tubes, two (submerged). Complement, 500. Date, 1899. D h ' l.la.,enl e n t ,  11,525 tons . Sl.eed, 17'5 knots. 

latest battlesh i ps of the n e w  navy forlll a co nju nction 
o f  circu lllstances that renders the p U b l ication of an 
article on t h e  Am erican navy pal·ticu larly opportune, 
the olle event cal l i n g  to m i nd the men and the other 
the material t h at have u n i ted to raise the American 
navy to its p resent high standing among the navies of 
the world. 

It wil l  be remembered that, as an introductory arti
cle  to t h b  �el'ie�, we p u blish ed a com parison of t h e  

. - , - - . 
- - . 

. - , 
_. _� � 1  . ... .... _. .:;. 

CoI'YrIglltou llj\)�. oy E. Mllller. 

Great Britain ,  290 sh ips, total displacelllent 1 , 557, 522 
ton s ;  ]<'rance, 144 s h i ps, 731 , 629 ton s ;  Russia, 86 ships, 
453, 899 tons;  Umted S t ates, 67 s h i ps, 303, 070 tons ; Ger
many, 73 ships, 299, 637 tons ; Italy, 65 s h i ps, 286, 1 75 

tons ;  and Japan, 46 ships, with a total  displacement of 
2 1 1 , 857 tons. 

BATTLESHIPs.-In looking over the accompanyiug 
table of the ships of the United States navy, one is 
struck w i th the fact that the major port ion of the dis-

First-ciass Battleship " Kearsarge " Also " Kentuck y " 

do wn on p u rely defensive lines, and our earliest fi rst
class battleships of the " Orego n " type were officiall y  
listed a s  " coast-l i n e  battleships. " So also the moni
tors, five of w h ich were a legacy from the post-bellulll 
and p re-reconstruction period, constitute a purely de
fensive fleet, a fact w h ich was half u nderstood before 
the Spanish war, and n eeded o n ly the test of war to 
make it a certainty. Latterly, however, the Navy De
partment hafl paid f'pecial atten tion to sea-going and 

') lsplacelll e n l "  1 1 .:,);"!5 tOIU!i. Speed, 17'5 k l l ( l l � .  )l'1 � x l 'II U Ii. Co,:,) S U 1�1)I.y,  1 , 645  tODS. Arll1 o r : Helt, 9� t o  16).2 inches ; dec k .  2%- inchet:! Uti fiUl, a lo ;) i n dlct:! o Il  Bl0l'l'ti ; hurbcttA.'s. 15 illChp8; turre�.s 1 7  illClll'� Gu u .. : Main battery, 1 0llr 13-lIlch, four S-iueb U. I,. rille", fOllrteen �lIlcb rapId-lire ; secondary rapId . lire battery, twenty 6-pollnder", SIX I-pounders, four Col III, two lield glllll:l. 'I.'orl'tldo ·I.'u bes, four. ()oln p l e l"" ... , :,1 1 .  Dale, 18��. 
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G.-Armored Oruiser " Brooklyn. " 
DlspJacelnent, 9,215 tons. Speed, 21'9 knots. DIaxlmu m  Coal Supply, 1,461 tone. Armor : Belt, 3 {ncbes ; deck, 3 to 6 incbes ; barbettes. R inches ;  turrets, 5� Inchp�. Guns l Main b

.
attery, eIght R-Inch 

R. L. rifles, twe1ve a-mch rapid-fire; secondar:v battery, twelve 6-pounders. fonr I-Donnaor., fonr Colts, two field gun .. 'rorpedo Tn be .. , four. ('nmpleme IlL , 5W. Date , 1895. 

7. -Armored Oruiser " New York." 
Dlsplac-,ment, 8.200 tons . . Speed, 21 knots. DIaxlmu m  Coal Supply, 1,290 tons. Armor : 

�elt, 4 mcb".; deck, 3 to 6 meties; �arbettes, 10 incbes; turrets, 5� incbes . Guns : Main battery, six 8-
mch B. �. rIfies, twelve 4-mcb

, 
rapId-fire ; secondary rapid-fire battery. eight 6-pounders . two I-pounders, 

four Gatl ing •. two field gllllS. I'o rpe d o  '(' n be .. , two. (1 o m " l o  .... ' '' .. t, 506 ,", ,, t e ,  1 "9 1 .  

Battleship " Oregon. " 
Dhjlpla�,eln.�nt. l0,288 tons. Speed, 16'S knots. Maximu m  Coal Supply, 1,594 tons. A rmor: 

deck. 2%; inches ; barbettes, 17 inches; tnrretsa 15 incbes ; casements, 6 incbes. G u us : 
�3-incb B . L. rilles, eight 8-incb, tour rapi -fire 6-inch; secondary rapid.fire battery, 

JlllelJn,�·��)UJldE"S.p!t1;�1���rs, four GatIin!Zs, two field gnns. Torpedo Tubes, th ree. Com-

S. -Monitor " Puritan." Olass of Ten Ships. 
Displacement, 6 060 tons . Speed , 12'4 knots. Maxi m u m  Coal S u p ply. 314 tons. A rmor : 

Belt, 14 to 6 inch�s ;  barbettes. 14 inches ; turrets, 8 inches; deck, 2 inches. G u ns : Four 1 2-inch bree�h

loading rifies. six 4-inch rapia-fir3 gnn", eleven 6-pollllders Rnd smaller �nlls. C OIill I) l e m e n l ,  230. 
'!h t e ,  187:; to 1 882. 

lO.-Fir�t-class Sea-going Battleship " .lowa." 
Displacement, 1 1 ,340 tons. Speed, 1 7'1 knut •. M a x i m u m  Coal Su pply, 1,795 tons. A rlnor: 

Belt, 14 inchesi deck, 2% incbes; bar bette., 15 inches; turrets, 15 inches; casements 6 mcheB. G u ns l  
Main battery, Ionr 12-inch, eight 8·inch, six 4-inch rapid-fire ; secondary rapid-fire' battery . twenty 6-
pounders, four I-pounder., fonr Colts, two field gnns. Torpedo 'rubes, four. Com p l eme n l , 50.;. 
Date, 1�96. . 

Photographs copyrighted lROO-1R!l9 b:v W. H. Rau. 1 1 .  -First-class Battleship " Alabama." Also II  Wisconsin " and " Illinois . "  
nlspla(·.clnent , 1 1,525 tons. Speed, 1 7  knots. Max"u . .  l n  C O ll I  Su pply, 1,600 tons. Armor : Belt,  9 �  to 16� inches ; deck, 2%: inches ; barbette •. 15 inches ; turrets, 14 inches.  G u  Il l< :  Mai ll batte.·y, IUllr 

13-inch, 'fourteen 6-inch rapid-ftw ; secundary rapid-tire harten', ., xleen fl-jlonurlers. ronr I-pounder •. one Colt, tw" field gU M. To rl)edo 'rubes, four. Com plement, 4l:iU. Dille, 18Dd. 
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'rABLE OF SHIPS BUILT OR BUILDING IN THE UNITED 

STATES N AVY . 

DESCRIPTION OF 
TYPE. 

10 
Battlesh ips. I 
years or le8s. ,-

Battl eships, I 
10 to 20 years. f 

Battleships. I 
Old or retltted . f 

Totals . . . . . . . . . . . . . . 

C o a s t  Defense } 
Vessel •. 

A rlllOred Cruisers. I 
9,000 tons and up. r 
A rmored Cruisers, } 
7,000 to 9,UOO tonE. 

Armored Cruis�rs. I below 7.000 tons. f 
'rot.ls . . . . . . . . . . . . . . 
Protected Cruisers I 
10,000 tons Rnd up. f 

Protected Cruisers } 
7.0.JO t.o 10,OOIHons 

PI-otected Cruisers i 
4.0OU to 7,000 touo r 
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-
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sea- keepi ng quali ties, w i t h  the res u l t  t h at i n  t h e  fi n e  
vessels of t h e " A l abama," " Maine, "  and " Ne w Jer
sey " c l asses we shal l possess s h i ps of the l i ne w h ich 
wi l l  be the luatch of- a n y  foreign battleshi ps e i t h e r  
f o r  offense. defense, o r  a b i lity to k e e p  the s e a  i n  a l l  
weat hel's. 

An excel lent featu re of o u r  fleet of battleships i s  th e 
fact that t h e y  are a l l  i n  t h e  class . .  ten y ears o l d  01' 
less ; "  llIoreO\'er, t welve o u t  of the thi rteen al'e of t h e  
fil'8t class. T h e  o n l y  second-class battles h i p  is  t h e  
" Texas, " o f  6, 3 1 5  t o n s  displacement and 1 7 '8 knots 
trial  speed, S h e  was built  at the Norfo l k  navy yard, 
the keel bei n g  laid in 1 889 and the ship going i n to 
com mission in 1895. Her plans wel'e p urchased abroad 
and subseq u e u t l y  modified before and during t h e  con
struction of the s h i p. A strange fatal ity seemed to at
ten d  her earl i e l' h istory, and the popular prej udice en
gendered by her many m ishap!! was not removed u n
ti l  she demonstrated her good fighting q ua l i t ies d u r
ing the bombardment of Santiago a n d  the destr uction 
of Cervera's flept, in both of w hich she played a pl'omi
nent part.  I t  was at the close oJ a single- han ded e n 
gagement w i t h  the Socapa battery that t h e  . ,  Texas " 
recei ved a she l l  th rough her port bow w h ich k i l led one 
of her crew and temporari l y  put t h e  whole 6-_ pounder 
forward battery out o f  action.  In the naval battle of 
a fe w weeks later, she was severely d amaged i n  hel' 
sll perstl'ucture by a 5 -5-i n c h  shell  fl'om one of Cervera's 

- c l'll isers, T h e " 'I'exas " is  an exce l l e n t  sea boat, t h anks 

to her lofty freeboard ; but her arl'angem e n t  of battel'y 

is  somewhat out of date, The two l2-i nch g u n s  al'e 

placed " en echelon " within a central redoubt of 

12, inch steel am idships, each gun being cal'l'ied in a 

turret p rotected by 1 2 - i nch al'mor, S h e  h as a partial 

12- i n c h  belt and a 2- inch p rotective deck, '.rh e  i nter

medi ate bat tel'y consists of six 6-inch guns, and the 

seco ndary batte l'y is  made u p  of t welve 6-pou nders, 

s i x  I-pou nders, four Hotchkiss guns, and two Colts. 

She h as two torpedo tubes and carries a complement 

of 389 officers and men, 
T h e  ear l i �st and best known fi rst-class batt les h i ps of 

the navy are th) • •  O regon;"  . .  Indiana. " and .,  Massa
chusetts. " Designed for coast- l iil!l sel'vice, w here they 
would be w it h i n  comparati vel y easy reach of a coali n g  
port, t h e y  e x h i bit a h i gh development of offensive and 
defensive qual it ies i n  the way o f  guns and armor at 
the expense of sea-goi n g  qualit ies, as represented - b y  
h i g h  freeboard , large coal su pply, a n d  l iberal berthing 
accom modation for the 

-
cre w, At the time of their  

launch they wel'e, for their displacement, the most 
heavily al'med and armored s h i ps afloat ; and even to
day it is o n l y  the i ntrod uction of t h e  rapid-fire g u n  
that enables more modern battles h i ps to s h o w  a gl'eater 
total ener�y of g u n-fire in a given time, Tak i n g  t h e  
. .  O regon " as bei n g  probably the best constructed ves
sel of the three, if we may j udge by actual perform
ances in sel'v ice, we note that on a displacement of 10, -
288 tons she combines the follo wing features : A water
l i n e  belt a m idsh i ps of l 8-inch Han'ey steel, with main 
bal'bettes and turrets of 17 a n d  l5- i n ch and secondal'y 
t ll l'rets of 6 - inch stee l .  In the t wo llIain turrets are 
fo u r  13-inllh gu ns, and withi n each of the four second
ary tu rrets is a pair of 8-inch guns carried at a height 
o f  26 feet a bove the w aterl ine, The i n t e r mediate bat
tery also inclu des fOU l' 6-i n c h  rapid-fire guns carried 
amidships on the llIain deck. '.rhe secondary batt.ery 
is made up of twenty-nine 6 and I-pounders and ma-

chine guns, carried chiefly upon the boat deck, While 
this is  a tremendous comb ination of offensive and de
fensive elements, i t  is liable to be severely handicapped 
by thA very lo w freeboard of 1 2  to 13 feet, w h ich in a 
seaway would b l' ing the 1 3-inch and 6-i nch gu ns i n to 
u n comfortable proxi mity to gl'een water. Not that 
these vessels are for a moment to be spoken of as un
seaworthy-the 1 4 , OOO-mile  run of the " O l'egon " from 
the Pacific to the A tlantic settled t h i s  q uestion fOl' 
good-but as compared w i t h  sh ips of 20 to 25 feet f l'ee
board, carl'y i n g  all the i r  h eavy guns at heights e ven 
greatel' than t h is, the " O regon " and her class would 
be at a decided disad vantage considered as g u n  p l at

forms, A com parison of t h e  accom pan y i n g  i l l ustra
tions of the " O regon " and the " Alabama " w i l l  show 
the gl'eat gain secu red in the latter s h i p  by the add i 
tion o f  a l ofty s p a r  d eck exten d i n g  from the bow aft 
for two- t h i t'ds of the s h i p's length, 

The next battles h i p  to be built after the com pletion 
o f  the " Orego n " class was the " Iowa." As com pared 

- w i t h  the " O regon " she is  of about 1 , 000 tons llIore dis
pia_cement and 17 knots trial speed, and to hel' was ' 

given a righ t to the t i t l e  of . .  sea- goi n g, "  by t h e  pro
v ision of a s par deck with a freeboard of about 20 
fpet, 'J,'Jl e  total b u n ke r  capacity was i ncreased fl'o m 
1, 597 to 1 , 795 tons, On the other hand, the main bat
tery was decreased i n  power by s u bstituting 12- i nch 
for 13- i nch guns, wh i le six 4-inch rapid-tire g u ns too-k 
t h e  place of the fou l' 6 - i nch guns of the .. Orego n " 
c l ass. T h e " Iowa, " l i ke the . .  Oregon,"  is now i n  
Pacific waters, a n d  l ike h e r  s h e  was conspicuous i n  t h e  
o perations qf the Spanish war, . 

Fol l o w i n g  the " Io w a " come : th e  two battleships 
" Kearsarge " and . . Ke u t ucky," the fi rst of w h ic h  is  
n o w  u n d ergo i n g  her official  trials, and the othel' ra
p i d l y  approac h i n g  completion at Ne wport Ne ws, As 
com pared w ith the " O rego n , "  the .. Kearsal'ge " is 
II bout 1 . 200 tons Jal'goer, d i s p l ac i n g  1 1 ,525 tons, a n d  her 
cont ract speed is  o n e  k not greatel', bei ng 16 as agai nst 
15 k n ots. The " O l'ego n , "  howevel', made 1 6 '8 k nots 
on h e r  trial,  and t he p re l i m i nary tr ials  o f  t h e " Kear
sarge " i n d icate t h at she w i l l  probably make 1 7 '5 01' 
1 7 '75 knots on hel' official test, I n  t he . ,  Kearsarge " 
t h p  good feat u res of t h e " Orego n " are retained and t he 
faults are remed ied. The ft'eeboard is a foo t or t w o  
greater t han t h a t  of the . .  O rego n , "  or say 1 4  fee t-uot 
as llI uch as one could w ish, especially i n  view of the 
concentrat ion of weight n ear the bow and stern, d ue to 
the d o u b l e  t. u rrets, but sti ll  an i m pl'Ovelll e n t  over the 
ear l iel' s h i p � ;  the weight of the i ntermedi ate battery of 
8- i nch gUlls has been reduced about t wo -t h i rd s

' 
b v  

t h rowing o u t  foU l' g u n s  and two t U I'rets a l toget her and 
mount i ng t h e  ot her two t u rrets u pon t h e  roof of the 
13-inch gun t u rrets ; a n d  the i n t.erllled iate battery has 
been strengt h e n ed by the s u bstitut ion of fou rteen 
5 i nch rapid-fi l'e gu ns, w h ich are carried beh i n d  a 
6- inch armored caselli ate alll idships on t h e  m a i n  deck, 

The doub l e · t U l'ret is  a n  i ll n o \'ation as dal' i u g  as it is  
novel,  and i t  has been a f r u i t f u l  so u r ce of d iscussion 
among naval officers and architpcts, '.rh at the d e v i ce 
is economica l  in weights lIlay be j u dged fro m t h e  fact 
that the all-round fire of t h e  fo u r  8- inch guns is as great 
as that of the eigh t guns on t h e " Orego n , "  the latter 
ship never bei ng able to fire its 8- i n ch guns dead ahead 
or astern because of i nterference with the 1 3 · i nch guns,  
Moreover, the turn ing machinery and a m Ul u n i t ion 
hoists are so supel'bl y  prot.ected by the I5- i l lch arm

-
or 

of the 13-inch t urrets t h at their chances of being dis
abled al'e extremely sl ight,  O n  the other hand it m ust 
be ad m itted that a well ,directed shel l  might d isable all 
fou r guns of a double t urret at once, and the crowding 
of foul' sets  o f  hoist i n g  gAal' sO closely together i s  u n d e
si rable and might lead to serious delay i n  al l fou l'  guns 
of the system. O n l y  the test of service can determine 
the act ual merits of the device, The princi pal par
tieulars of the armor, batteries, etc" of this fine ship 
will  be fo u n d  below the balf ·tone engraving of the 
vessel. Special attention shoulJ. be drawn to the 
fact that t h e  waterl ine armor is carried right u p  to the 
stern , being fo ur inches thick at this  point.  

Followi n g  the " Keal'sarge " and . .  Kentucky" come 
the th ree sea-going battles h i ps of t h e " A labama " 
class. T h e " Alabama " was lauRched i n  1898 and has 
recently undergone a b u i lder's trial. She is  of the same 
displacement, coal capacity and contract speed as the 
.. Kearsarge, " but t here the l i keness ceases. In t h e  fi l'st 
p la_ce a lofty spar de .. ,k with a free board of about 20 
feet as in t h e " Iowa " extends from the bow for t wo
t h i rds - of the len!!'t h ,  and above this  i s  carried the for
w ard pair of 13- inch guns at a n  elevation of about 

24 feet above the water, This  d'eck not only i m
proves the sea-going qualities, but it also affords 
splendid berthing accomIllodations for the crew, The 
8-inch gun h as d isappeared al together and the i n ter
mediate battery is made up of fo urteen 6- inch rapid
fi l'e guns, with the resu lt. that the total energy of g u n 
fi r e  p e r  m i nute is greatly increased though t h e  destruc· 
ti veness of the 6 - i nch shell is  far less than that of t h e  
8-i ncb, T h e  6- inch rap i d-fire battery is distri b uted on 
two decks. Eight of these guns are carried o n  the 
main deck within a central citadel protected with 6 
i nches of steel, two are mounted forward i n  6-inch case
mates, one on each bow, and two amidships in case-
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mates on each beam on the spar deck, The after pair 
of 1S· inch guns is carried OIl the main deck. The armor 
is  16� in ches on t he belt, 5 �  or 6 inches on the sides 
above the belt, 14 inches 011 the t u r rets a n d  15 i nches 
on the barbettes. 'I'he contract speed is 16  knots and 
w i l l  probabl y  reach 1 7 knots o r  mOl'e on the official 
trial, 

The " Alabama " must always be a notab le battles h i p  
f o r  the reason that s h e  is the first of a type which 
seems l i kely to become permanent.  The tyP€! has been 
reached by a p rocess of belection ; and it  represents the 
embodiment of the experience of our own and other 
wars h i p  builders the world over. The later ships, of 
the ;. Maine " and " New Jersey " classes, are si m ply 
i mproved " Alaballlas," incorporat i n g  as they do the 
later ideas as to speed, armor, and batteries, with such 
incl'ease i n  d isplacelllent as is rendered necessary. 

T h us the plans of the "Mai ne, " wh i c h  ol' i ginal l y cal led 
fOI'  a 16- knot s h i p, have been changed to adm i t  of hel' 

making the more modern s peed of 18 Im ots, T wenty 
feet were added to the lengrh, and 1 , 000 tons to the dis
p lacement. T h i s  enlal'gement,  togethel' w i t h  the red uc
tion in thickness of the armor, d ue to its h ighel' resi&t
ing qualit ies, and the sav i n g  in weight due to the su b
stitution of the l 2- inch for the 1 3- inch gUll,  h ave en
abled t h e  coal capacity to be i n creased and a more 
l i beral  amou n t  o f  stores to be carried, The b u n ker 
capacity is 2,000 tons, and two ad d i tional  6- inch guns 
appear i n  the i n termediate battery, llJak i n g  six teen of 
this type i n  al l ,  T h e  t h ree vessels of t h e  . .  New Jerspy " 
class, authorized last Con gress, and pUl'posel y  . .  held 
u p " as to their constru ction by the tactics of a fe w 
politicians w h o  succeeded i n  i m posi n g  i mpossi ble re
strictions as to armor, w i l l  conform in g-eneral to the 
. .  Alabama " and t h e " Mai ne, "  b u t  w i l l  contain some 
n e w  featu res of i nterest, w h i c h  were i l l ustrated i n  our 
issue of September 0, 1800. ' As t hey are n ot yet 
u n d e r  constructioll t h ese s h i ps are not i n c l uded in the 
table of the navy above given. 'I'h e  plans h ave not 
been final l y  decided upon. but the par t i c u lar's w j l l  
probably b e  a s  fol lows : Displacement,  13 , 50J tons ; 
8peed, 18 knots ; coal supply,  2, 000 tons, Armor : belt,  
9 to 4 i nches ; cen tral casemate, 6 i n ches ; 14- pounder 
battery, 3 i nches ; main tUl'rets, 12  i n c hes ; 8- inch t u r
rets, 6 i n ches, Battery : FOU l' 12- i n c h ,  fo u r  8-inch,  
t welve 6- inch rapid- fire ; sixteen 3- inch rapid-fire, and 
sixteen 3- ponnders, besi des many smaller guns, The 
personnel t h roughou t the navy will welcome the re
turn of the 8- inch gun,  The fOll l' g n n s  of t h i s  cal i ber 
w i l l  be carried ill t U l'l'ets one o n  each beam amids h i ps. 
All t h e  guns o f  t h ese s h i ps and t h e " Maine " c l ass w i l l  
b e  o f  the n e w, long· cal i be r  smokeless-powder type, 
w i t h  i m proved breech mechan ism, and the energy and 
rapid ity of fi re w i l l  be i ncreased proportion ately, 

The adjoin i n g  table, for the par t i c u lars of w h ich we 
are i ndebted to the courtesy of Rear- Ad m i ral O ' N e i l ,  
s h o ws w h a t  a n  i n c rease of enel'gy and d ecrease of 
weight has been effected b y  the i l l l p l'ovelllents w h ich 
have taken-p lace d u ring the past  decade in the bal l i s t ics 
of o n r  naval guns ,  T h ns, we fi n d  that the use o f  smal l e l' 
cal i  bel's, h i gh e l' velocities, and rapid-fi re breech mec h · 
an ism has not o n l y  raised the total m u zz l e  energy of 
the g u n s  of the mai n bat tery i n  one m i n u te's firing 
from 137, 0 1 5  foot-tons in the " Oregon " to 337, 716 foot,  
tons i n  t h e " New Jersey," b u t  t h e  proportion of the 
weigh t of these guns to the displacelllent has been re
d uced from 3 '60 per cent in the former to 2 '78 pCI' cen t 
in the latter vessel . 

COMPARISON O�' MAIN BATTERIES, 
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. .  Maine " and ' 12 500 4 12 i n .  of 40 cal •.  
- Clas. . _ . . . . I •• 16 6- in . of 50 cals. 

. .  �ew Jersey " 1--'- 4 12-in; of 40 cals. 

and Class 13,500 4 8-ID, of 45 cals, .. . 12 6-1n. of 50 cal •• 

336 357,f52 5,929 1 2'6!'% 

376 337,716 5,229 1 2 -78% 

MONITORS. -T h e  monitor is a l egacy of the civi l war, 
and the fact that as recently as last year Congress au

thOl'ized t h e  construction of fou r  of this archaic t y pe 
of vessel proves h o w  l argely, even i n  such a weighty 
matter as warship construction, a legislative body may 
be swayed by senti m e n t  and tradition, Including the 
new monitors now u nder constrnction, w e  have a dozpn 
of these home-keeping craft. With t h ese, as being 
more like thew than it is like any other ships i n  the 
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navy, we have included in our table the armored ram 

" Katahd i n. " Fou r  of the moni tors are of the " Mian

tonomo h " type, and one, the . .  Puritan," is  a n  enlarged 

.. Mianton omoh . "  Their  keels were laid as long ago as 

1874, and aftel' ten years had e lapsed Old y  the iron hul ls  

and old - fas h ion ed engines were com pleted. S u bse 

quentl y to 1875 they were aga i n  taken i n  hand, modern 

anllor bei ng p laced in pos i t ion,  and mod ern breech

loading r i fles mo u nted i l l  t he t urrets . The " M ianto

nO llloh , " • • Mon ad n ock . " and " '1'error, " are sister s h ips 

of 3, 990 tons a n d  l O '5 k nots speed.  The arlllalllent con 

sists of fO U l' lO-inch b reech-load i n g  rifles carried i n  t wo 

turrets, besides t wo 4- i n ch rap id- fire guns and eight 

smaller rapi ll-fire guns and machine guns carried 011  

the su perstructurE:. The side ar lllor is 9 i nch es t h ick 

alll idshi ps and 5 inches at the ends. Tt).e barbettes 

carry l1�- i nch and the turrets 7�- inch armor. The 

. .  Puritan " is a llluch larger vessel than these, with a 

displaee lllen t of 6. 060 tons and a speed of 1 2 '4 k nots. 

T h e  full  particulars are gi ven below the accom pan y i n g  

engravi n g  o f  th e vessel. '1' he " Mon terey," w h ic h ,  i l l 

com mo n with the " Monadnock," is n ow in the P h i l i p 

pines, the two vessels having crossed the Pacific undel' 

their o w n steam, is a modern vessel i n  all part icu lars. 

She is  uf 4. 084 tons d isplacem ent, 13'6 knots speed, car

ries a 1a· i n ch belt and 8 iuches on the tu rret�, and car

ries a mai n armament of two 12- i nch and two l O-inch 
gu ns. The four monitol's of the . . Arkan
sas " class, which are no w under construc
tion,  are cons iderably smal ler than the ves
sels above mentioned, and m ust necessarily 
be confined str ict l y  to harbor defense. O n  
a d isplacement of 2, 755 tons, t hey will  have 
a speed Qf 12 knots and will carry two 
modern 12-inch guns in a barbette tUfl'et 
armored w i t h  10 in ches and 12 i nc hes of stee l . 
'1'here wi l l be a battery of fOU l' 4-inch guns 
carried at the fo ur angles of the superstruc ' 
ture; The " harbor-defense ram " " Katah
d i n , " as she is officially known,  was b u ilt 
pnre l y  for ramllling. She h as an armored 
tll l·t le back deck, varyi ng frolll 3 to 6 inches 
in thick ness, and w hen her total weight of  
2, 155 tons is  being d riven agai nst the ene[llY 
at a spepd of 1 6  knots she is supposed to be 
a very forlllidable weapon. A lIlong the offi
cers of th e navy, ho wever, she has al ways 
been an un popu lar craft, and it is not li kely 
that her design w i l l ever be repeated . 
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carry, each , fo u l' 8-inch guns as their main battery, the 

inte rmed iate battery consist ing i n  the . .  C h icago " of 

fo urteen and in the " O IY lllp ia " of ten 5-illch rapid- fi re 

guns ; in the " Bai t i lilore " t h e  i ll te l' lued iate bat tery 

consists of  six 6 i ll c h  guns. The t h ree other vesse ls carry 
a m a i n battet·y of t we l ve 6- i l lch guns.  All of t h ese ships 

have com p let e pro tect i v e  decks. 

By far t h e 11IO:;t effect i ve u f  thelll all is t h e " O I Ylll
p ia, " for i ll add ition to her greater d isp l acement, she 
has the ad van tage uf about 2 k nots greater  speed ; 
IUoreovel', she carries her mai n battery i n  t u rret s, and 
hel' protec t i ve deck i s  h eavier, reach i ng a th ickness of  
4% i nches o n  the s lopes. A finer vessel for  her size i t 

wo u ld be d i ffic u l t  to fi nd, and because of its h i storic 
associations the name " O I Y lll pia " w i l l  take its  p lace as 
olle of the most famous in the annals of the U n ited 

State� navy. 
T here are eleven cruisers i n  the navy of frol l l  2, 000 

to 4, 000 tons d isp lacell lent.  '1' hese are t he • •  A t lant a " 
an�l . •  Boston , "  3, 000 tons a n d 18'2 k n ots, and t h e 
.. C harleston , " 3, 700 t oil S an d 1 8 '2 k nots, each carry i ng' 
t wo 8-inch and s i x  6- i nch breech- load i �l g  r ifles ; the 
. . Cincinnati " and . .  Raleigh , "  3, 2 1 3  ton� a n d  1 9  k n ots, 
al'lned w i t h  one 6 - i n c h  b reech - load i n g r ifle a n ll te l l  5 -
inch rapid- fi r e  guns ; th e " Detroit ,"  " Marblehead, "  
and " Montgomery," un prote cted cru isers o f  2 , 089 tons 
and 18'5 knots, �arry i n g  t.en 5 - i nch rap id · fi re g u ns ; and 
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breech-loading rifles. In the unarmored com posite 

gun boats of the " An napol is " and " Marietta "  type we 

have six useful vessels of 1 , 000 tons d isplacemen t 
and speeds of from 12 to 13 knots. Each carries a 
ma i n battery of s ix 4- i nch rap id - fire g u m .  Ot her vessels 
ill this class are the •. Topeka , " 1 , 700 tons and 16 
knots, carry i ng eight 4- i nc h  rap i d- fire gun�, a re· armen 
i l'on cruisel' p u rchased d u ring the war ; the t rai n in g 
sh i p "  C hesapeake, " 1, 1 75 tons, propelled entirely by 
sai l power : the steel dispatch boat • .  Dolph in , " 9 1 5  tOi l S  
an d 15 '5 knots, cal'l'y i u g  t h ree 4- inch rap id-fire guns,  
and t h e  , .  d yna lu ite g u n boat " (as  she is ca l led) . •  V fSU
v i us, " anued w i t h  t h ree 15 - inch dynam i te guns. 

T h i s  brings us to the close of our necessari ly brief re
view of t h e  sh i ps of the modern American n avy and 
to the close of Ollr series o n  the n avies of the world, 
Com parin g  our rela! i v e  strength now with w hat it was 
fi fteen or si xteen years ago, when we entered i n  earn est 
u pon the st u pendous task of creat i ng from the ground 
u p, as it were, an ent i rely new navy, we h ave j ust 
cause for congrat u lat ion.  At that time t h e  U n i ted 
S t at es h ad no place u pon the list of modern n avies, or 
if it had, it was that of a poor si xth ; to-day it  not 
on l y ran ks as one of t h e  great navies of the world, b u t  
it h a s  outgro w n  in  strengt h  t h e  fleets of I t a l y  and Ger

m any, and ranks eas i l y  as fo urth i n  power and effi
cie!H' }",  As to the person nel,  i t  i s  u n n ecessary: t o do 

more t h an poi n t  to t he records of the Span
ish war, w here buth officers and lIJen have 
shown that dash a n d  good shoot i n g  al'e to
day, as o f  old, t h e  d ist i n guish i n g ch arac
teristics of our navy. 

.. .  e . ..  
Lit h i u m  M i nerals and '''h e l r  U t i lization. 

Probably i t  is  nut genera l l y  known to 
Illan u facturing ch em ists in the U n i ted Stat es 
that t h is cou n try has vast resources i l l  
l ithi u m  m i n e ra l  w h ich have n e v e r  been e x 
ploited.  L i t h i u m  i s  classed a s  one o f  t h e  
rare el ements, and is i n d eed rare i n  its m e 
ta l l ic form, b u t  its  cO lIJpo ll n ds are n o t  rare 
in occurrence 01' in CO lll lllerce. We do not 
know what thei l' useful ness might be i f  their 
!;u pply were large and cheap , b u t  at presen t  
t h e  use o f  l it h i u m  sa lts, especial l y t he car 

bon ate , i s ch iefly in the preparation of l i t h i a  
water, w h i c h  is used exten s i vely fOI' med ici
nal p u rposes i n  such d iseases as rhe u ma

tis m ,  d ue largely to all excess of u ric  acid i n  
t h e  system. T h ere a r e  some nat u ra l l it h i a  
w aters, b u t  a good dea l of w h at is so ld as 
such are arti ficial.  T h e  con s u m p tion of 
I i t h iulll carbonate for this  p urpose in the 
U n ited St ates is vario usl y estilllated at frolll 
40, 000 to 200,000 pounds per an n u m ,  al l of 
w hich is obtained from Germ any. The av
erage val ue of the salt at N e w  York in  1898 
was $4.22 per po u n d .  Consequently, i t  is 
ev ident that there is a good bus i n ess i n  s i ght 
for SOUle one who w i l l  und el·take i t s  [uan u 
facture in t h i s  cou n t"ry, altho ugh i t  should 
not be ex pected that the price would keep 
up if t he s u pply were increased largely.
Eng i neering and M i n i n g  Jo urnal. 

o • •  

The C u rre nt Su ppleme n t .  

ARMORED CRUISERS.-In the class of ar
mored cruisers we have at present only two 
vessels, the . .  Ne w York " and the " Brook
l y n , "  alt hough three powerf ul  sh i ps of 12, -
000 ton s  were authorized by the last Con
gress. Both the " Ne w  York " and the 
• •  Brook l y n " were brought i nto special 

prominence in the late war. The " Ne w  
York " was the flagsh ip of Ad m i ral Samp
son, and as such she was a conspicu ous 
vessel in t he blockade of Havana, t h e  bom
bardments ot San J uan and the Saut iago 
forts and the blockade of Santiago Harbor. 
The " Brooklyn " as flagship for Adm i ral  
Schley was fi n t  ident ified with the flyi ng 
sq uad ron at Ham pton Roads and later be
came famous as th e vessel p icked out by the 
Span iards for their concentrated fire w h e n  
t h e y  made thei l' sortie from Sa n t iago, and 
the leading ship in the long p ursu i t  of the 
. . Cristo bal Colon . "  The full particulars of 
these vessels  are g i ven beneath t h ei l' respec

ADMIRAL DEWEY ON BOARD THE " OLYMPIA " AT VILLEFRANCHE . 

The cu rrent SUPPLElIIENT, No. 1 239, has 
lllany articles w h ic h  w i l l  interest our read
ers. The fro u t  page is taken up by a 
fine engl'a vi ng of the design for t.he Na

tive engravi ngs. Before passing on to a consideration 
o f  the protected -cru iser class, attention should be 
drawn to the fact that i t  is  i n  the armored-cruiser 
class that we ought to make the first and largest 
add ition to our navy, These vessels comb i ne the 
mob il ity of the cruiser with lUuch of the powers of 

attack and defense of the battlesh i ps. With a suffi
cient fleet of armored cruisers afloat, w e  would be 

prepared to m eet a sudden . concen tration of ar lllored 
sh i ps iu an y part of our widely extended possessi ons. 

PROTECTED GRUISERS. -Our earl iest efforts i n  the 
creat ion o f  a n ew navy were confined entirely to the 
construction 01 protected c r uisers of high speed and 
powerful batteries ; and though of late years we have 
somewhat neglected this class and our attention has 
been directed more to the construction of battleships, 
gunboats, and torpedo boats, we h ave a fine fleet of 
nineteen effecti ve sh i ps of the protected class, rangi n g  
i n  d isplacemen t from 2,000 :.op to 7, 375 tons . T h e  larg
est and fastest are the t w i n  sh ips " Mi n neapoi is " and 
" Columbia,"  of about 23 knots  trial speed and 7, 375 
tons displacelllent.  These were originally built  as 
cOlll merce destroyers, a work for which their speed an d  

enor lllous cr u is i n g  rad i us ren der th em excepti onally 
q ual ified. Of sh i ps bet ween 4, 000 a nd 7, 000 tons d isp l ace

ment we have six : t h e " C h i cago, " 4, 500 tons and 18 
lmots ; the " Ne w ark," - 4, 098 tons and 19 knots : the 
. .  Balt i m ore, " 4, 41 3 tons and 20 '1  k n ots : th e .•  Ph i ladel

phia," 4, 324 tons a n d  1 9 '7 knots ; the " San Francisco, " 
4,098 tons a n d  1 9 ' 5  k n ots ; and the famons " OI Y lll pia, " 
Admiral De wey's flagsh i p  at Man i l a, 5,870 tons and 21 '8 
knots. The " Chicago," " Baltimore," and " Olympia " 

the recently acqu i red " N e w  Orleans " and " Al ban y , "  
of 3, 600 tons a n d  21 knots , carryi n g  s i x  6-inch and fou r  
4 ' 7-i n c h  rap id -fire guns. The latest and most effecti ve 
of th ese ships are the t wo last named,  and i t  is s i n 
cerely to be hoped that t h e  revised p lans for t he six 
new 3, 500-ton cru i sers wi l l  be based u po n  the adm ira
ble design embod ied in these two boats. 

SMALL C RUI8ERS AND GUNBOATs.-In th i s c la�s are 
i n c l uded t wenty-two vessels, of  an average d isp l ace
ment of 1 , 237 tons and average s peed of 16 k nots. T h� 
most i m porta n t  of these are the t hree · g un boat.s " Ben
n i ngto n , "  " Yorkto w n , " and . ;  Concord , "  the l ast of 
which did exce l lent work in the battle  of Mani la  Bay. 
These vessels are of 1 , 7 1 0  tons d isplacement and 16 
to 1 7 knots speed . Th e " Concord " and " Benn ington " 
m o u n t  six 6-inch breech-load i n g  rifles i n  t he main 
battery, and the " Yorktow n " h as b een re-armed 
w i t h  six 5-i nch rapid-fire guns. Nex t  to th ese in !! ize 
are the l ight-draught gunboats " Helena," " Nash v i l le," 
and . . 'V i l lll i ngton , " of 1 , 362 tons and 1 5 to 16 knots, 
carrying each e ight 4-i nch rapid -fire g uns. T hey 

w ere designed for shoal waters and river service, 
and are ad m i rable vessels  for the purpose. The 
" Casti n e " and t h e  " Machias " are gun boats of 1 , 1 1 7  
tons and 16 k n o t s ,  arllled w i t h  e igh t  4- i n c h  rap id
fi rers. T h e " Bancroft ,"  839 tons and 14'4 k n ot s. 
carries fou l' 4 - i nch rap id -fi rers , and t he l i ttle " Petrel," 
892 tons and 1 1 '8 knots,  will  ever be memorable as h av
ing for l l l ed one of the Man i l a  fleet o n  th e 1st of May, 
1898, where, at the close of t he fight, she was sent into 
the shoaler waters of C av i te to complete the destruc

tion of the Spanish fleet. She carries four 6-inch 

tiunal Pav i l ion at the Paris Exposit ion . Plans of 
t he Expos ition gro und s and of Paris showing the me
thods of  cO lll lll un ication are also given. " The Autu
mo b i le C l u b  of France " is an article by Francis P. Man n .  
" Th e Prolon gation of t h e  O rl eans Rai l way " descl'i bes 
an i m portant engin eering work. " In the Phi l i pp i n es " 
descri bes some of the interesting scenes which are tak
ing place in our new territory. .. H o w  C lay Pipes are 
Made " descl'ibes a novel ind ustry i n . an attracti ve l u a n 
n e I' .  " Prehistoric Man i n  America " is an abstract of 
an add ress delivered b y  the American Association for 
the Advancement of  Sc ience by Dr. F. W. Putnalll . 
" The Begi n n in gs of the Sc ience of Preh istoric A n 
t h ropology " is  by Prof. Tholllas Wilson. " 'rh e  Present  
Position of the I n vestigation of the Malarial Parasite " 
is a t i mely article upon a su bj ect w h i c h  is i llterestin� 
t h e  scien tific world . • •  The H istory of the UllIbrel l a "  
is  a cUl'ious article. 

C o n tenttl. 
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RECENTLY PATENTED lNVENTIONS. ness. Tbe construction is such that the buckle can b" can be opened ouly by cutting or tearing off the material 

of which it is made. 
B l c y c l e-A p p l l a nce,,_ 

cheaply manufa�tured and can b� readily manipulated to 
. effect a connectIon or dIsconnectIOn between two straps. 

S.HAFT-BEARING.-BYRON E.  �08S . ChIcago, II I .  The buckle is entirely free from springs an.! can be ope
ThIS beanng for cran k-shafts comp,,"es a casing open I rnte:l as readtiy wilh gloved as with ungl oved hauds. 
at one side and adjust,ble in diameter. Bearing rings JACK C

· 
W
· . 

are normally seated iu the enJs of the casing and are . .- .HARLES . DO�NE •. We8� Lake, �a. ThIS 

SAS H-CORD FASTENER. - RICUA IID BOHRlscH, 
Chicago, IIi. 'l'he fas:.ener has two cheek-pieces adapted 
to l ie ou each side of the sash-cord and furuished with 
bolt-holes through which a fastening-bolt may be pass
ed. A finger �ecured tu each cheek-piece is adapted to 
engage with the sash. A yoke joins the cheek. pieces 
with each olher. By means of this fastener the cords 
Dlay be disconnected so that the sash can be removed 
from the frame. 

longitudinally ol"'n at oae side. On the shaft are bear- I !aCk . comprl,,"s a body portIOn �n whIch a hftlng:screw 

i n g- . col lal'l! ;  and on opp;)site sides of the bearing-coil..... IS adJuBta�le. A ratc?et �echalllsm operales the hftlIl.g. 

frta.ining-collars have rheir edges turned inwardly. '!'hese screw, WhICh mechanism Includes � lever provided at Its 
ret'l ining.collars form the side wal is of raceways in which oute

t
r 

l
e
l
nd "

A
'lth spa

te

ced
. 

lugs
h

and
dl 

wnh a
d 

block arrangert 
. cen ra y.  n ex nBlOn an e IS a apted to be re-

bllle rol l .  Eur! caps for the casmg al_o h"ve raceways, ceived between the lugs and i. provided w ' th fi one wall of each bem� turned toward tlte other Balls - )  nge", 
al.o roll in the latter ra'ce '\'ays . 

. rnnged to embrace the block. The jack can be operated 
LACING. - PELEG ,J, CONGDON . Providence, H. I. 

HEST.- ALEXAND"" G. SHI ELDS, L'A nse, !\l ich. 
'r he bicycle-rest comvrises members adapted for attach 
l I Ienl to a bicycle-frame. one of the membe," having out
wardly·extending l ug. with which legs are pivotally con· 
nected. Downward ly aorl out. .. arJ ly i nclined blocks 
between adjacent 1 1 l!!'8 g.wern the angle of the legs 
rela tively to the bicycle . A member adapted to be 
secnred to the blcycle-fra ille has clips to receive thc legs 
w hen folded. 

H a l l  way-(;ont rl "ance". 

SWITC H . - CIIARLES TROUP, Watsoka, I I I .  The p .... -
SClI t i nvelltio l l is an i ;npro\'cment upon on operative me· 
chani.IIl for pivoted switch -rai ls, patented by the same in
ven tor. With the fixed and SNitch rail. a tripping device 
is connected . adapted to be a �ted 011 by car-wheels. A rod 
extends along_ide the track and is counee-ted with auto· 
matic mechan ism for shifting the switch-rails.  When " 
locomoti ve or car passes over the siding\ traction is ap
plied to the rod and henr.e to the automa : ic mechanism, 
whereby the switch.rai ls are tbrown from their normal 
posi tion into position for the siding. 

A DJ USTABLE SEAT. · - THOMAS B. lII ASON. Trenton, 
N .  J .  The object of the invention i. to prvvide a seat 
for motormen .  'rhe seat con8i�t8 of a standard univer. 
sally mouuted so as to have free movement in any direc
tion and provided with a bicycle-saddle secured to a 
tu bular post resting on a spring 8u rrounding the btundard 
so that there will be no jer. When i t  i. necessary for 
the motorman to rise, the sad lie will be carried u p  with 
h i  n hy the ex�ansion of the spring. The saddle Is ad

j ll . l .lbly seclII-ed in position by a clamp. 
COLL A PS IBLE SEAT A :oIl l  HEAD·REST . -H ENIIY 

S .  KIDD and !\lICHAEI. tl DEPlJE. Washi ngton, N .  J.  
'I'his i u ven tion provides a seat a n d  a back for UMe o n  
rai l .\·ay. car seats, SJ as t . ,  r,rovide a 8upport f o r  the head 
of a traveler. The seat lind back are furnished with a 
pil low upon which the h .'.,1 may be reclined. The im· 
proved chai r  may be very com pactly folded and placed 
i ll the catline: or cover, so that- the entire devlce may be 
convenientl.v c:anied in a valise or hand ·satchel. The 

chair can also be used on tht.· sea· shore. 

llI i""el l a u eo u ",  I n v e n t l o n 8 .  

E L E e l'  R O M  E U I C  A L APPLIANCE. -JoHN E .  
FREEMAN, Beard, K y .  T n c  appliance has a belt with 
" n on conducting front and back portion. Electrodes 
are locat',d on the outside of the helt, a nd have fasten
ings extending into the space between the front and 
back portions of tbe belt. A wire is located between 
these port","s of tbe belt and electrically connects the 
electrode.. The fastenings of one electrode extend 
through the belt to the outside iu Older to form a m e ans 
for .counecting the belt with a source of electricity. 

ARTIFICIAL BAIT.- EDWARD T. DUKE", Quitmau, 
Ga. This inventor has provided an impro\'ement in 
artificial bait which, w heu drawn through the water, 
wil l  move l ike a m i nnow. The bait hBS a body 
composed of a thin plate of aluminium resembling a 
minnow and twisted spirally to insure Its rallid rotation 
when drawn quickly tb rongh the water. Fin -like pro
.i ,·ctione are proviJert to aid as propellers in .ecuring tbe 
. .  ,.irel rotation. The hooks are arranged in pairs on 
! ' . l :h  .ide of the axial l lIle a nd are so attached as to 
olIer the leas t resistance to the rotation of the bait-body 
and to be readily removed and replaced. 

HYDHAU LIC-DREDGE. - PETER KIRK, Kirkland, 
Wash. This machine for dredging gold-bearing sands 
and gflvel covered by water comprises a vertical rotary 
IIUlKt and two horiz :mtal supporting armt'. A vertical 
hydrall l ic pipe is adjustubly monnted on the upper arm 
and passes through the lower arm. Tbe pipe has inner 
and outer tu bes with a bOl ing. head at its lower end. On 
the lower srill a turning mecbanism for the hydraulic 

. pipe is mounted. At the IIpper end of the hydraulic 
pipe iM 8 receiver provided with pipes for carrying away 
the sllnd and gravel .  There are no val ves and working 
parts; and the machine carries the fnll  power of snction 
and force to any depth reqllireJ. 

SASH- LOCK .- (lEORO E E. an<l LOWELL PARKER, 
Newark, N, J. The "resent· i n ve n tion provides an i m
provement in I ( )ck� for �ecurin.g npper and lower sushes 
together. �I) that they cannot h� raised or lowered with· 
ant first freeing the loek. The locking mechanism is 
i nclose. I with in a casing having bearings for two locking
bolts which cross eacb other at right angles. One of the 
bolts is adapted to euter a recess or hole within OUe of 
the sushes and the other bolt is adapted to enter rp-ce.ses 
or boleR in the window.casing. These two bolts arc 
euch provided with a central yoke or cran k, which 
cranks mutually cn.�age with ellch other, so tbat one 
bolt Illay be reciprocated by turning the other. 
. D ETACHA BL E  CO�NECTION FOR ELECTRIC 

F I X T U RES. - STACY G. READ, Hri<igeport, Con n. 
On the stage i t  is oft�n 11 mutter of i mportsllc3 quickly to 
< lange the incandescent lamps, i n whJch operation the 
1 , � . 1 !l 1  fil.cre w and socket Hre too inconven ient.. In the pre

� _\ l I l  i ll vcution a fix�tl bat'le is used having two pural lel 
grooves. '1'\\,0 meta) platE'e connected with the feed
wires are secu rt-.d to the fllCf' of the base outsiue the 
g-roove� ftllfi projeet over the major part of their width. 
A 8(1cket·ba�e hat' two projcelitll! L.shuperl arUlEl in 
l�l t·ctric81 cOll nection with Uw l Oll£lul tors of the fixture, 
which UI'IIIR t.' lller the 2TOOVCS nlld engage the plates MO 
that t lw fi x ture ('UU he q nickly 8l id illto and out o f  
phH't>. 

HAH!)I.ESS- B U C K L E . -- J A M�8 A .  (JAv I,,·r. Waits
hurg, 'Vash. 'rhe lutrllel"�.lmckle provi(led hy thif� 
IUventor h� e�peciully adapted fOJ" llse a� a trace-blH"kle, 

but cun be used equal ly well upon light or heavy har-

upwardly or downward ly, and can be used for pushing 
heavy weights along a lIoor or for lifting a telegraph: 
post. 

SIGNAL ·LANTERN. -l'HOMAS M. CIIEPAR. S 'l"8n 
River, !\linn. To provide a lant ern for use on railrolds. 
vessels, docks. and the l ike is the purpose of this inven� 
tion. The lantern cvmprises a buril er and two gio lJes of 
different colors. one of the globes bdllg fixer! relativl, lv 
to the burner and the o!her •. Iobe bei ng movable i n to a� 
actIve position around the burner for the lantern to d,s
Vlay a danger-signal, or into an inactive position for the 
Jantern to dhmlay a safety-signa l .  

BO AT F O R  L A N D  OR WATER. - JEAN P. BOlT
LE�Q JE,  Manhattan, New York city. 'rhis in vention 
provides It combination boat anr! wagon .  The hull of 
the vessel has a driviug·.haft, the ends of which ore 
adapted to receive supporti'lg- wheels. A h uck is de
tachahly connected with the forward portion of the 
boat and is provided with a steering device. A pro . 
p�lIer.shaft Is adjustably geared with the <irh'e-shaft ; 
and the drive-shaft is, in turn, conne�ted with a motor. 
Storage-chamb�rs are provided for power. The motive 
aj?eut used Is compressed air. 

CONCENTRATOR. - J08EPH WOODHAM, Lonl(beac h ,  
Wllt�h. rl'he invention is an improvement i n  concentrn 

tors Iidapt_'<I particularly for use in conuectiou wit!!. placer 
deposits. The concentrator consists essential ly of a 
rocking, curved trough having angularly _sha ped rit"e. 
extending across its bottom ami stirring- projeetlOlls 01' 
pins projecting u pwardly froDl Hs bottom. The Hwi ng
ing motion will cause the pins to pass buck alld forth 
through the " ater, while the water. by " ason of its i ner
tia, will  be at rest. Consequently , the material !s con · 
iinnaJJy stirred. so that the gold may relldily settle to 
tbe bottom and thus lle collectetl beneath the ri lHes. 

CA RBONATI NG A PPAltATUS - ,J OHN WALTEII. 
Savanna. 111. 1'te apparatus i8 more ct5peci� l I y  des i gned 
for carbonating mineral waters and other liquitis. 
and is composed of a receptacle provide.1 w ith un in let 
for the liquid to be carbouated, in  w hich receptude a 
lIoat is located which controls a I iqnid-supply valve. A 
pipe Htends tbrough the lIoat alld i, provided w ith 
openings in the upper and lower portion of the lIoat, 
to 1111 the latter with gas and drain the liquid there
from. 

N ECKTI E. ·-GU8TAVE SELOW"KY, Mallhattan. �cw 
York city. 'rhe tip of the collar- bund of a necktie i s  80 
made that it can be utilized enl irely for enl!agemen t 
with the fastening-pin of the tie. The band is made 
shorlkr than usual, thereby econoillizing in material,  but 
is nevertheless so arranged that it  can be applied to a 
grellter range of variously·sized collars tban formerly. 

DEVICE FOR MAKING CIGARET'l'ES. -JosEPH 
B. POPENHAGEN, Chicago, III. This invention provide. 
a portable device for making cigarettes, which deVIce 
can be comforhbly carried in th� vest-pocket allli can be 
used in direct connection with a tobacco-pouch. The 
device may also be temporarily attached to the pocket of 
a garment, so that the tobacco may be drawn from its 
pouch, packed in a shaping·section of the device, and 
passed from tbe 8ection inw a wrapper of the usual 
type prepared to re""ive the packed material. 

PUZZLE.-.JOHN J. O'BRIEN, Manhattun, New York 
city. The puzzle comprises a box and a die ; rhe box 
being so arranged that after inserting the d ie, it will  be 
difficul , to discharge the die from the box. Only a pe.'-

Thi� 'aci n� is appl icable to shoes and cor8-et�, and if' 
provided with a stiffener in the form of a split  tube 
located at the tip of thc lacing, the spl it clampillg a 
side of the lacing, and gi ving a neat appeal"8nce to the 
whole. 

De8igll8. 

L\P-ROBE.-Mlls. !\lAGGlE B. SHOW EN. Macon, Mo. 
TIIP lap- rohe is desi!(lled to rest i n  use upon the scat. of 
a vl'hirh\ to extend down below the front of the sent to 

the bed of the carriu,!!t'. then forward . A returned P0l"
tion extend. l i p  sufficiently high to protect the lap of the 
rider. and is provider! .t its sides with lI.ps wh ich pro
tect the rider at the oppobite ",id{'s of thE' ,"(:'hicle�. 

RATCHET- B A R  FO R W I N DOW- F .\ S T E N E RS . 
WILLIAM L. and CUAIILES T.  FIELDS. Cedar Bluff. Va. 
One face of the ratchet-bar i. compos:.l of • series of 
gradually-i nclined alld abruptly-curlin!! surfaces which 
form sh';ulders adapted to receive a l atch on the 8a8h s" 
08 to hold the latter at various eleva' lOn8 Beluw the 

series of incliued surfaces is a lIat protllberance with 
the lower edge of which the latch is adapted to engage 
w hen the sash is <:Iose,l so us to hold the sash i n  snch 
position. The bar is also provided with a scalloped edge. 

NOTE. ---Copies of !lily of these patents wil l be fnru
ished by Munn & Co. for ten cents each. Please state 
the uame of the patentee, t.i1le of the illl'ention, and dllte 
of ,hi. paper. 

NEW BOOKS, ETC. 
LEXIKON DER META LL-TECHNIK. Red i

girt von Dr. Jo�ef Bersch .  Vielma:  
A.  Hartleben. 1899. 6-10 in lStall ments. 
Price, paper, 70 cents each . 

DIE MODE RNE C HEMIE. Eine Sch il-
d erung der Chemischen Gro�si n d us
trie.  Von Dr. Wilhelm Bersch. 
Vien n a :  A. Hartleben. 1899. 6-10 
i n s tal lments. Price, paper, 70 cents 
eac h .  

With .the tellth in.talhuent both o f  these works have 
now been half completed. At the appearance of Ihe 
very IIrst parts i t  was evident that these books wonld 
he exceptionally broa,1 in  scope and exhan.tive in t reat
ment. The first hal ves as a whole certaiuly deserve 
the ullstinted praise which they have received, and the 
remaining portions, we trUE't, will meet with the same 
favor. 
l\I O D E R N  PLUMBING, STEAM A N D  HOT 

WATER Hl<:A'l'ING. B ,' James J. 
Law ler. New York : Chbwick Pub
l i s h i n g  COUl pan y ,  18 Rose Street.. 
1899. 8\'0. Pp. 397, 300 illustrations. 
Price $5_ 

'l'be author has had mllny years of practical contact 
with mechanics in the constructiou of steam and hot 
water plants and plumbing work. and he has ,erv wisely 
decided to el ncidate his text with a large number of 
diagrams reprodnced on a large scale. The re' ·.I l t  has 
been a work which can be n"ed to advantage by every 
pl umber eveu though he lIIay not be a sanitary engineer. 
It .s specially adapted for the plnmber, the heating engi _ 
neer, the builder and the architect, and al l  of them are 
sure to find something which wi l l  prove of value to 
them. 

son familiar with the puzzle can thus d isplace the die. H E AT A ND H E AT ENGIN ES. A Stud y of 
S!\lELTING-FURNACE .--JoSEPH V. OTTEN, lola, the Pri ndples W h ich Underlie the 

Kan. I u  the general method of usinl.!; natural gus for Mechan ical Enginee r i n ,i  of a Power 
fuel  in zinc_smeltil>g, there i. an enormons waste and Plant. By Fred erick Rem sen H u t-
considerable expense. The present inVention rednccs the Ton . New . York : John Wile\' & 
cost of constructing and operating smelting. fnrnaces by Sons. Lon don : C h apman & Hall ,  
dispensing w i l h  t h e  use of a blower-plant, t h c  initial pres- Limited, 1899. P p. xxi, 553. Price 
sure of t.lle natural gas (350 pounds per square inch) being $5. 
found sufficient to draw in all the air nect!sl:.iary through 'l'his YOI UlUt> supplemen ts H The Mechan ical Engi neer · 

pro�rly-con8tructed uurners. 1.'he inventor also pro. illg of Power Plant8 " by the same au thor. In the p!'es� 
duces a soft, glowing. lIame heat in the retort chamber ent volume he deals with the question of design of ap· 
and avoids all blowpipe action. '1'he lIue-openhl/.'" are purat"s and treats the s u bjeet in a thorough and scien 
s o  arranged that the heated guses pass between and title manner. Probably no one i s  better fitted 'than 
.round each bank of retorls before pass :lIg Ollt at tee Prof. Hutton to deal with the subject on whic.h even 

ft.ue.opening, which i s  oppoElite t he heat·eide of the tlrent H.lItho]'j t�(,8 have fal led . It itS a most admira ble 
Ntorts. book w hich we can confidently recommend to a l l  except 

TH EA'['RICAL APPLIANCE.- FREDE HIC S. LOTTO, ht->gillnel'l:.i
. 

wh o  have some difficu l ty in lllj{le��Lat�d i l lg 

Manhattan, New York city. A pat<�l It  ha� beell gl'aIlLeU I �natht'mutlcl':l, hut us 1\ I'eferellce uook fOl' t hem It Wil l  he 

to this iu ycutor for au appliullce which, when· a l l  i t� I I I vuluuhlc. 

parts are assembled , will represect a piano. By pullin!( L A :X DSCAPE G A R D E N I lS G. Treat ise 01 1  
upon cords o r  rol"'S, t h e  casing wil l  fal l  u part, .eve .... 1 r, h e  Genera l  Princi ples Govern i n g'  
loosely-hanging strings will b e  d isclused , and the pianu Out-DOOI' Art.  'Vit h Sundry Sugge�-
will appllrently he completely delllolished ; nevertheless t ions for T h e i r Application in t h e  
I I  perfec.t instrnment arranged i n  the ca." wil l  remain COlll l l loll el' P roble m s  of Garden i ng. 
i ntact. Hy F. A .  Waug- h .  New York : 

GA'l'E-L iI.'l'CH .-WI LLIAM A . •  JEFF�I". Mulberry, Orauge J l l d d  Com pan y .  1 890. 1 1 ·  
Ark. I n  a ca.mg having a .Iot i n  its wall, a .lide i8 l us trated . Pp. viii ,  1 52. Price ;30 

mOllnted having shoulders working i ll the slot to limit cents. 
the slide's movement. Keeper-fin ge.... projtct out- An l'xcellellt I i tll" book on the , " ujed has been 
wardly rrow the slide, aud a latch is mounted OIl one of nce(h�d for !:'IOUW lime. 'rhere un' wOllderful Uppol'tun j ·  
t h e  fingers and adapted t o  swing against the other. A tieEl open t o  nI l  iirch itect8 a n d  gnnlCllC1'8 atHI we regret 
pill is movably mounted in the ('.!ising unO. its u : laptell ta 1.0 I':\uy tha t i ll t ile llIajo rity of C3i"t's these oJJPortn n itics 

engage uny one of a series of openiugEl in the slide �o us ure l08t. because peo pll� do not k no w how to allalyzl' or 

to hold the slide adj ustable. Tlw luteh can b(� COlI - U lHlel'liIwml a lalldt5t�ulJe. The peJ' lIsn l of [his book w hi lt' 
veuiently adjusted to snit the vuriatioll� i q the po�ition it, wi l l  not make luwi l'tcll Pl' !!flr<ien('J'I'3, will  jJut tilt.' reade r 

of the gat.e, and can hellce ht' arrangell tu eompen8ate i l l  t.he POSSCEl�inu of tlw hroad fue ts w h ich I I nderl ie the 
for til{> !-lagging o r  the guw. science anu will tliut' eI lH u:t.· him int.e lligently to hy out 

D_EV ICE FOH R E A L[N(� PACK A t.}ES. __ HI<;NRY M. 8mall  pri \'ute e-rountls. 

II UMPH "y.v. Plai llfield , N . •  r. The pnrulli" 01' wax paper 
packa�l� has its "pp�'r ed.ge8 hrong-ht toe-ether and \.H.'l l t  
upon tlleJU8elve� to form a fold . A �e8lin,l:{-plat,e is Vro
vided, having a tla,,!!c Iletween wbich anr! tbe body of 
the plate the rold is rccell'ed and IIpOIi which foI<l the 
\llllte I. llrlllly and immovably eJampe,l. wherehy a 
packllge hermetically .ealed wiil be produced which 

P i l bl i c  I tll pl'ovPll lenh�  i �  the t it  I .. of 1 1  
l I e w  bi -monthly pel'lodicul VII  IJh�lied b y  the 11�lol'\ ' l Iee 
Pu blishing Company. of 21 Park Itow,  New York city. 
It is an excel leu t paper dC\'oteu t .o l l Iuuicipa l  ellgi lleer
in!!. It contains a n u mber of very J'eadahle llrtides and 
il'3 1 I0t too technical. rrbc l'3ubscriptioll �rke il'l $:.! p�r 
aUllUJU. 
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The charge jr}r insertion wnder this head is One Dollar a 

line jar each insertion ; about eioht words to a line. 
Advertisements must be received at publication office 

as early as Thursday m01"ning to appear in the follow .. 
ing week"s issue. 

:M arine Iron Works, Chica�o. Catalogue free. 

" U. S." Metal Pol ish. 1 ndiaru:l.po lis. Samples free. 

GasoJ ine Brazing FOl'lle. Turner Brass \Vorks. Chicago. 
Y ankee N o tions. W aterbury Button Co., W aterb'r ,  Ct. 
H ano t e  & Spoke Mchy. Ober Mfg. Co. , Chagrin Fa l ls . O. 
Ii'or SaJe.-A tine �·in. equatorial refr. telescope witlJ 

ol·servatory paraphernalia. Hy . Harrison, J ersey City. 
Machinery designed and constructed. (jear cutting. 

The Garvin Machine Co., Spring and Varick Sts. , N. Y. 
}'erracute �lachine Co., Bridgeton . N .  J. ,  U ,  S, A. Fu ll 

l ine of Presses , Dies. and otber Sheet Metal �l achinery. 
. .  Criterion " Acetylene Generators. MaJ,dc Lanterns &. 

lIecessories. J. B. Colt & Co., Dept. N, :>-7 W. 29tb 81 .. N. Y.  
liT Machinery for  R.H,  contractors , m i nes, and quar· 

ries, for h oisting, pumping. crushing-. excavating:, etc" 
llew or 2d·haud. \Vrite for l ist . 'Vilhs Shaw. Ch icago. 

1'he celebrated " Horus by-Akroyd " Pateut Safety O i l  
�n�ine is b u i l t  b y  the De L a  V erl>!ne Refrifleratin� Ma· 
chine Company. Fo( t of Enst 13Sth Street. New Yor k. 

'l'he best book for elect.rlclans and be�inners in el ec-
t ricity is " Experimeutal Science," by G eo. M. Hopkins.  
By mail .  $4, Munn &. Co. , oublishers.  361 Broad way . !\ . Y. 

Lr Seud for Ilew and com plete catalogue of Scien t .i tt c  
and o t h e r  Books f o r  s a l e  by Munn &. Co. , 3tH Broad w u y .  
N e w  York. liTee o n  aopJication. 

HINTS TO CORRESPONOEN'rS. 
N a lne .. and A dd " e88 must accompany ali lettere 

or no attention will be paid thereto. 'Ibis IS for OUI 
inforlDation and not for publication. 

U e ferenl'e8 to former articles or anEwere should 
give date of paper and page or number of question. 

I U 9 u l .·le!!!i not answereu in reasonaul e  time should 
oe repeated : correspondeDts will bear in miud thai 
some answerE- require not a Httle reFearch� and� 
though we endeavor to reply to all either by

. 
lette. 

or in thi� department. each muH take hie tum 
Ii n y er", wishmg to purchase any article not advertised 

in our columns will be furnished with arldresses of 
bOil BeE mannfactnring or carryin(" the same. 

S p e c i a l  \\' rll t e ll I n fo r nll, l l o n  on mattere of 
pereonal rather than general interest cannot be 
expected without. remuneration. 

S c l e n t i l i c  ,\ Dl e rl ... , n S U P I, l e m e n h  referred 
to may be had al, t.he office . P"ce 10 cents each. 

IIo o k 8  referred to proillptly �npplied on receipt of 
price. 

:'I l ne ral " sent for examinatIOn should be distinctly 
marked or labeled. 

(7722) J. R. E. a�ks : 1. I ... there any 
definite relation between t h e  length o f  11 static spark and 
the voltage ? A. 'rhere is a relation between the voltage 
and length of spark given across an air gap, but not a 
simple relation. You wil l  find something 011 thi. point 
in Thompson's . ,  Electricity and Magnetism, "  price $1.40 
by inai l .  Also an article in the .,  ProceedingS of the 
American Institute of Electrical Engineers, " vol . x, giv
ing vol tage and spark length. 2. Do the uranium salts 
lIuoresce to any extent under inlluence of the X rays? 
A. The simple salls of uranium do not lIuoresce strongly 
ill Roentgen rays. 3. W ould it  he possi ble, by suspend

ing a su ituble collector at a height of 500 or 1.000 feet, 
which is connected to a terminal and Leyden jar, and to 
another termiual and Leyden jar connecting a ground 
wire. to obtain a stat.ic dil:'c!J.arge? A. Certai nly, if the 
air was charged to any extent. At any time there would 
be considerable electrification of the balls. You only 
describe 11 modillcation of Franklin'" experiment with 
the kite, an experiment which we should advise YOll not 
to repeat dll[i ng a thunderstorm. 

( 7723) W. V. asks : I f  an o unce of i ron 
lIud a ton of iron .houl tl  b e  dropped from the same 
height at. t�le same time, would tbey both reach the 
ground at the same time ? A .  This matter was put to 
the test of experiment by GaJileo at the Leaning Tower Of 
Pisa early in the 17th centnry, with two b,iJls of lead, 
weighing one and ten pounds respectively. The fol
lowers of Aristotle had taught for cen turios that the balls  
would fan in pruportion to their weights. the heavier 
one fal l ing the faster. Gal!leo pointed out the fact that 
the l ighter one would reach the ground ilrst because the 
air would I'esi.t the fan of the larger one more than it 
w"H ;d that of the smaller. He h ad previously demon· 
strated the law o f  fall ing bOllie. thaI. the velocity under 
the aetiol! of grnvity it4 independent of the mass of the 

body. E xperiment eonfirllwd hi� pos i t ion . The smaJi 
baJl reacht.>d the earth fiJ'st .  III  H va�num al l  bod ies fall  
with the 8smc vdocity. through any d istance. A s  a 
Vl"Uctieul stntelllelit.  it muy he taken a� true that t5t 1 luJ i  
dellse bod ies wil l  con form to ti le theort'ticllJ law�,  fal l i n g  
any distunt:e Ie •• than :!OO f.eet, i n  the atmosphere. But  
with an outlce aud. a tOi l  there wou ld bt· a perct' ptiLJle 

ditIerellc: '.  'l'he ounce bull would fal l  the fu�ter.  Facts 
l i ke thil!l are 1l00\··a.uays demo118tratcd by CVClI l'le
melltul'Y stu<le l l lt; i l l  a l most e\'cl'Y Chl8S in phy�ie8 ill th e 

conn tr,v, 

(7724) H .  M. G. n�ks ho w to Illake a n  
ever-l eaJ.\· pau for ruhber �tumps. A ,  The following is 
said to he a CUl':lil ioll that w i l l  give color lJermunently. It
eOllsi�l:5 of a hox fi l letJ With an elus[k comp08ition. 
�atll l"Utcd w i t h  n t - m i l:ilJk color. The cushion fulfills its 
purpot;e for yl'al"� \\" i t ! : O I l I. IJl'illg" rcueweti, always eon

Llllll� l!Iuttkic n t  1 1 IOhd.i U\'. " hieh is urawlI from the titmo. 

t"iphere, and cOi l t i l l l l l '� to ad al'5 a coloI' 8tUlI1P cLlehion so 
long at; H re: I I I 1 H l l t of  the 1 1 Ia�� or ('.olHpoe,itio!l remains 
i l l the hox or I l·('p ptacit ' .  Tltil'l t" l I�hioll  or pau is too soft 

to be "'f'l f.�lIpp( l l't i l l �. I H It, �holl l : l  l>l� held i l l  a low,  fiut 

pall. uull hun' a �l'rI lHtI I l� l J t  clo th COW'f, 'rhe cOUlpo'!�i .  
tiol l eOlltii8t8 v:-efe l'ah ly o r  1 part gelatine, 1 part water, 
6 parts giycel l ne, and. 6 purtl' coloring matter. A su ita

hIt' hhH;k c:olor CUll IJe made frol l l  t he following mat.e . 
rials : 1 purt gclutLuc glue, a parl8 h t l l 1pblack, !tI1 i liul l  
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hlack. or a suitable quantity of logwood extract, 10 parts 
of glycerine. part absolu te alcohol . 2 part .• water. 1 part 
Venetian Hoap. A l>art saJicylic acid. 14"or red, blue, or ------------- - --
violet, 1 pa'rt gelatine glue, 2 parts aniline of desired ORDINARY RATES. 
c�lor. ? part absolute alcohol •. 1 0

. 
pa,"!" glycerine. 1 pr.rt 1.n:::ep����·e:�&hi!::�IT!��' : !:Jscr.'lf8 : U�: 

" pnel lan soap. and h part sahcyl!c aCId .  Thc following IY"F"r some classes o f  Ad" e·rtisementH. Special ",,,I 
arc two additional receipts used for this pnrpose : Mix I Hiqher rates are reqllired. 
amI dissolve 2 to 4 drachm", aniline viol(�t 15 onnces al- 'fh e  above are charges per aga.te l iue-about ehzht 

. .  . ' .  words per line. �rhi8 notice 8bo"'8 tbe widtb of the i ine. 
cohol, 15 ounces glycenne. The �olnt1On t� ponred on Bnd is set tn �ate type. Enllravings I�ay bead ad ver-
the cushion and �bbed ill \\:ith a brush . The . gene�al ��'i.�.e��s t�e \e'it�,!-mer�::� P�d�"A�.���·u�� %'i:'.�ur:� 
method of preparmg the pad IS to swell thc gelatme WIth received at PUblical'ion Office a. early a. Tbursllay 
cold water. then boil and add thc glycerine, etc. 2. Ani- morning to appear in the fullowinll week's issue, 
line violet, UO g-rains ; boi l ing rain water, 1 ounce; to 
wbich is added a little glyccrine and a smal l quantity of 
molRsses. The quanti tiea of la.t two ingredients will 
vary with the season. but half a teaspoonful will be am
ple for the quautities of violet and water speeifip.lI. 

(7725) A .  C. B. a;;ks : Is there a sim
ple method of making oxygen ? A. Oxygen may be 
ohtained on a small scale "ery readily by simply heating 
in a clo.e retort a mixture of 4 parts chlorate of potash 
and 1 part black oxide of manganese. If large quanti. 
til'. are desired. the continuous process of T. DII Motay 
muy h� employed. The principle of this pro Cess resides 
in the fact that the manganates and pcrmane:anstes of 
potash. soda and baryta, the ferrates and chromates of 
the Bame bas"., and in general all metallic oxidee and 
acid. which will form. with potash, soda. or baryta. 
binary compounds capahle of 8uperoxidizing. pO!l,.�8S 
the property of yielding their oxygen at a more or less 
elevated temperature. when tbey are submitted to the 
action of a cnrrent of steam. Thepe bodies. thus deox
id ized, also possess the property of reoxidlzing them· 
selves when they are exposed to a temperature more or 
Ie.. great. The atmo sphere is therefore the constant 
source from which the oxyden is derived • .  The mode of 
operati(\n i. the followiu/!' : One of the binary compounds 
just enumerated is placed in a distJIling ve.sel, whether 
at the maximum or minimum atate of oxidation. If the 
compound is in the latter condition, it is oxidized by 
means of a cnrrent of air mechanically drawn over it; if 
at the former stage, it is dPOxidized by means of a cnr
rent of steam. The oxygen and stellm, on Issuing from 
the mouth of the retort, pass toget,her into a condenser, 
where the steam is separated by condensation, whtle the 
oxygen IJ8!'ses over into 9 gas holder, and Is there col
lected. Wben all the utilizable oxygen has been disen
gaged by the �te"ming process, the action of Buperoxi
dation by means of the air current is recommenced. By 
this alternate pror",.s the oxygen is generatcd as long as 
may be reqllired. 

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

SDECA FALLS MFG. COMPAl"-'. 
6 9 6  Water St . ,  Seneca Fal l s ,  N .  Y .  

AMERICAN PATENT/::). - A N  lNTER-
eotlng and valuable table .howing the number of patent. granted for the variolls subjech upon which petitions 
have been filed from the bSfl inniDIZ down to December 
al . 1894. Contained In SCI ENTIFIC A�IER I C A N  SU P
PLEMENT, No. 1 002. Price 10 cents. '1'0 be had at 
tbi. office and frow all newsdealers. 

.POWER & FOOT I SHAPERS.PLANERS DRILLS 
.... AT H E S. �cf��NpE.pr,��P 2�'�LIJtul��tr 
SEBASTIAN LATHE C O  120 CUL�[RT 5T C INC INNAT I. O .  

B A R N ES'  
New Friction Disk Drill. 

FO R L I G H T  WO R K. 
Has the.e a,eat Advantage.: 

The speed can be instantly changed from 0 to 1600 
:��::�:z�� : 8:!t::,���

t
�q!:��:.f:l;�1:h! 

sma.llest or largest drills within its range-a WO!P derful economy in time and great saving in driB 
bre&ka.�. Send for catalogue. 

W. F. 8t J NO. BAR NES CO., 
1999 Ruby St" Rockford, III. 

WOO DWO R K I N I  MACH I N E RY.� 
For PlanlnJl( Mil ls. Carpenter •• 
Builders. Furniture, Chair. Vehicle. 
Wheel and Spoke Makers. etc. 

a::r- CorrespOfidence So/iclted. 
lllu.trated ll12-P8lle CatalolCue free 
to manufacturers and foremen. 

T H E  E C A N  CO. 3 2 7  to 3 4 7  West  Fro nt Street, 
C I NCIN NATI, O HIO. 

INDEX OF INVENTIONS The Fract ion �f a Hai r 's Breadth ., .-,-,J Implies the most minute accu-

_� r&Ct anI! It applies particularly 
For which Letters Patent of the to t at wonderfulll'Jlreclse tool 

_ _ 
!!!!!!II sbown In cut-the Eight-inch 

United States were Issued l. .... 11 �rn���:8��. -�r���· "r��Ca:� .... � iron, milled BDd 8crape flnisb, 
for the Week Ending �-Inch .wln", 22 incb between 

centers. Plain turni� and endless other operations 

SEPTEMBER 1 9 .  1 8 9 9 .  

A N D  E A C H B E A R.  I N O T H A T 0 A T E. 

[ See note at end of Ii.t about copIes of t he.e patent •. ) 

�:l.!'U
ed �'iJ:�:::t��d-:,ItM::��a�'r.:rel;yery part bui lt to 

FAN E U I L  WAT C H  TOOL CO. ,  Brighto n ,  Bosto n .  Mass. 

TH E E U R E KA C L I P  

Chain inclosure. M. G. Read . . .  " . . . . . . . . . . . . . . . . . .  633.1i1U 
Cbalr. See B lacking cbair. Rocking chair. Cblorate. by electrolysis. manufacturinJl(. T. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'13.272 
Churn and butter worker, combined, W. J. 
Ci���o�J�ket: ii: ·Ei. "SheiiL · : : : : : : · : : : : : : : : :  : : : : : : : : :  �:� 
Chrar wrapper cutt iuJl much ine. P. E. Shirk . . . . . . . $.-13.]62 
Clasp. See BUrial apparatus clasp. 
g:�i!?'*�nC.rB��I�: .�. �: .A:. ��.���: . : : : : : : : : : : : : : : : �&fl Clock. G. W. Adam... . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  632.257 Cloth cutt.er. M. D. Kltcben . . . . . . . . . . . . . . . . . . . . . . . . 633.321 Cloth ,  pressillg, Nussey &. l"eacbman . . . . . . . . . . . . . .  633.ass Clotb steamer. D. Gessuer . . . . . . . . . . . . . . . . . . . . . . . . . . 6.13,238 
c
oa

!s�
n
i
l
�Hg�;�8�ngu��T���'� .. '}f. �rJ!����� J�.� 

et. al .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  63.1.348 
Coin contro l led apparatu •.  F. R. Goode . . . . . . . . . . . .  6;13.240 
Comb. See Hair drying comb. ConcentratinJl( table. U. S . •  James . . . . . . . . . . . . . . . . . . . ij3,3.265 
Concentrator. dry. �-. W. Wood . . . . . . . . . . . . . . . . . . . . th'l.1.2.'j( Concrete. making, Hains & Weaver . . . . . . . . . . . . . . .  63.1.312 
Concrete making apparatus, Hains & Weaver . . . . 633.313 
Confectionery with chocolate, machine for cover· 

inJl(. �-oreke & Frings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . th'l3.I86 
Conveyer. bucket. C. A. Ca.e . . . . . . . . . . . . . . . . . . . . . . . . th'j,1.118 
Cooler. See M i l k  cooler. 
Corn busker • •  J. J .  McOonald . . . . . . . . . . . . . . . . . . . . . . . .  r.'l.�.21 l 
Corn busker. H. N. � .. Sholl . . . . . . . . . . . . . . . . . . . . . . . . . . th'l:I.2aJ 
Cot. foldinJl( • •  J .  H.  Martindale . . . . . . . . . . . . . . . . . . . . . . fi33.525 
CottOIl di.trlbuter. G. OJl(den . . . . . . . . . . . . . . . . . . . . . . . .  6.'l.�.4711 

c
ou

J>���in:.eepf:: c��':>W:)��' p%"e�rug�.dor
t
r:a�� 

inJl( cOllp l inJl(. Tb l l l  coupl inll. Crate. �'. B. BauJl(b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,'13.279 Cream .eparator. A. E. DulmaJl(e . . . . . . . . . . . . . . . . . . . 63.Q.4,'17 Crib attachment. A. M .  Bartlett . . . . . . . . . . . . . . . . . . . .  6,'l.1.112 
Crib safety lIuard . chi ld's. M. R .  Bacon . . . . . . . . . . . . 6;13.353 
cry��!I��rer:g��:

n
o�e�r1s��Y���n�f8���I:.PC.

a
w: Mi les . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,'j,1.206 

Cul t ivator. SUllar beet. Jen.en & Rowe . . . . . . . . . . .  63.1.267 Cult ivator teetb, adju.table clamp for. W. r,. Real i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1.3.'l.1 
Cultivator. wheeled . A .  V. Ryder . . . . . . . . . . . . . . . . . . 6,'j,1.160 
Cutter. See Clotb cutter. Galle cll tter. Ice cut-

ter. Washer cutter. Cut.t inl< and t.enoninl< stock. machine for. C. H. El I l IIllwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r�13. 18S 
Cycle prope l l ing mecbanlsm. Maynard & hed-erick . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti33.204 
Dental a luminum plates. method of and appara· tUB for castin". W. St.reetman . . . . . . . . . . . . . . . . . . 6,'l.1.222 

g:�����)�:r���r;'�j..Pi..I��v��lcti"i : : : : : : : : : : : : : : : : : :  !tP25 Die pres • • C. Seybold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633. 
Die press feeding mechanism. E. Tyden . . . . . . . . . .  . Ili.infector. automatic. J. W. Schell . . . . . . . . . . . . .  . . msplay box cover. R. J. Lynn . . . . . . . . . . . . . . . . . . . . . . .  &'l.1. DitchinJl' macbine. '1'. Thomas . . . . . . . . . . . . . . . . . . . . . 6.13.402 
Door lock. s l idinll. A. Newell . . . . . . . . . . . . . . . . . . . . . . . . 63.1.291 Door securer. O. Kure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f��'i.461 Ooor .tructllr, • •  l idlnlC. A. Newell . . . . . . . . . . " '  . . . . . .  633.200 
DowndrauJI(bt fllrnace. O. D. Orvis. . . .  . . . . . . . . . . . .  633.271 DrauJl(bt appl iance. G. N. �'arnswortb .. . . . . . . . . . . . . 63.1.440 

8�re';�
r
s::��,ti��r?e/�· ���t�iiicai ·drier: · · · · · · ·  633.635 

DryinJl( kiln. F. n. Cummer . . . . . . . . . . . . . . . . . . . . . . . . . . th'l:l.l22 
Drying rack • •  elf adjust ing. J. H. Beaul ieu . . . . . . . . 633.41ij Dril l . See Grain dri l l .  
Dri l l ing machine. automatic. A .  D. Groom . . . . . . . . 6.'-J3.512 Drum attachment. bass. C. E. Reed . . . . . . . . . . . . . . . . 63.1.486 Du.tinJl( machine. R. �'. Emmerich . . . . . . . . . . . . . . . . .  &'l.1.359 Dyeinll. Erban & Specht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:13.4:18 Dyes. makinlC. L. P. March lewski et al . . . . . . . . . . . . .  63.1.245 

��� .. �g:�tV:;-m!ittp!��l�ir: ·c: ·E·. "i: .. ·Fie,;r: : : : : : :  �:� Electric molor and pump bead. combined. Nor. I.ham & Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.478 
ElectriC switch . centrifu"al .  R. L. Hunter . . . . . . . . 633.516 Electric wires. adjustable crossover for. J. E. 

Ele:����
s
�
e
lor· 'secondary' . or' 'siora,ie' 'bat:"teri'es: 

633,182 

Ele���::'':'�'i!!i �;���:�iis: ' w': p: Stitton: : :  : : : :  : : :  �:� 
Electrotherapeutic bath. H. Stanger . . . . . . . . . . . . . . . 63.1.164 
Elevator. N. Poulson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l.1.215 Embossing machine �age. H. S. Maidhof . . . . . . . . . .  633,362 Engine. See Gas enJline. Gas and steam engine • Rotary engme. Rotary steam engine. Steam and Ras enlZine. F.ngine indicator. steam, P. G. Poole . . . . . . . . . . . . . .  6.13.5.12 Entzine vaporizer. flUS. C. C. Rtotte . . . . . . . . . . . . . . . . . 633,274 Enl?ines. means for electric ignition for vapor, 

C. C. Riotte. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  633,275 Entries. device for assist ing in transferring. 'r. B. PaschalL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'13. Evaporator. revolvillll fruit • .  J. \V. Cameron . . . . . . 63.'i. EyeR'laS8 nose guard. H. L. King . . . . . . . . . . . . . . . . . . . . tl.'l3. The mo.t useful article ever Invented 
tor tbe purpose. Indispensable to Law. yers, Editors. Studenf,s, Bankers. Insurance Companies and business men gen. eral ly. Book marker and paper clip. 
Does not mutilate the paper. Can be 

!i'ence making machine. wire. J. C. Perry . . . . . . . . . . tJ.13. 
00 It'ence post. \V . C. Zickefoose . . . . . . . . . . . . . . . . . . . . . .  . 
N' }I'ence repatrinJl tool .  \V. W. Ram�ay . . . . . . . . . . . . .  . 

AddinJl( and subtracting macbine. Bal l ... RiJl(JI(A . . . 633.374 
Alarm. See Bll rJ'lar alarm. 

rD It'ellce wire stretcher. A .  n. Marki l l ie . . . . . . . . . . . . .  . 
Z Ij'encefl, implement for applying stay wires to 

A utomotor borse. C. Rousset . . . . . . . . . . . . . . . . . . . . . . .  683,369 
Awning for w indows or doors, detachable. W. S. ¥.�e'l.�e��':it�11.ii'1 J::o��!���! !�{8fn� ? wire, C. O. Downhill . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  6.:13.;-UO 

� �r�!���e���tti�:��P.I;):"·d!C���rce,!:r.ig· 'vegetabie: 6.tJ.244 

Armstrollg. . . . . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . . . . .  . . .  . . .  . . . .  611a. nO Axle. divided car. S. L. Denney . . . . . . . . . . . . . . . . . . . . 1i:i3.IS:l 

Ax l�:. �? J�ii���:r.���.�� . ��.� .���.����.� .�r������� tiHH. I Ui Back pedil l inll brake. ROjZers & Patrick (reissue) . 1 l .77'a 

�::!�: g�:::: <J.U�!�C!i�b�'.�����·� : : : : : : :  : : : : : : : : : : :  Barrel sh ie ld ,  W .  A .  l:1"'rssier . . . . . . . . . . . . . . . . . . . . . . . . 63B.4 Basket making machine. Durham & Devine . . . . . .  633.34 Batb .  See Electrotberapeutic bath. Bearing-s. uuide frame for rol l s  in roller, Lock-wood '" Tellef.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61!3.553 Bed. Inval id. G. Hunt inl!'ton . . . . . . . . . . . . . . . . . . . . . . . . 6;13.26l Belt. lCame. L. C. Hoffman . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.500 
Berry "rader and cleaner. W. S. Middlebrook . . . . .  6113.527 Bicycle brake. J. Jamie.on . . . . . . . . . . . . . . . . . . . . . . . . . .  633.266 
Bicycle chain adjustment, A. T. Harris . . . . . . . . . . . . 63.1. 195 
HicJcle, chainles8. A. U. T. Hansen . . . . .  _ . . .  ' ,  . . . . .  633,451 
Bicycle driving mechanism, \V. H. Abercrom-bie. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63:1.400 
�i���l� ��rc'ri�itge�j.�.}1�: ·Feeny: : :: : : : : : : : : : : :  : : :  �iil:}� 
Bicycle �eH.rillJ!. E. A. Oakman . . . . . . . . . . . . .  _ • . . . . . . .  6:-J3.14!> Bicycle bub and bearinl<. W. N. Wb itely . . . . . . . . . 6;1.3.442 Bicycle package carrier. \V. H. Marley . . . . . . . . . . . . 6.'i3.asti Bicycle ratchet &rear, fi' ,  E. 8. Beaumont . . . . . . . . . . 6a8.4 17 Bicycle saddle .  pneumatic. J .  J .  Monaban . . . . . . . . . 6:�1.142 Bicycle seat. J .  R. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti33.a22 BICycle .pring frame. A. J. Cuming . . . . . . . . . . . . . . .  6:�U21 Bicycle (oe cHp, E. A.  'llh iem (reissue) . . . . . . . . ' . . . .  1 1 , 774-
HID.  See Hop bin. Blackboards or slates, writing surface for. W. H. Keeran. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633.551 Blacking cbair, shoe, Burns & Minnick . • • • . . . . . . . .  6:\3,422 

and notion dealer •• or by mail on receipt 
of price. Sample card. brmall .  free. Man-
��t�� tgoxqft�'lf/!=::a:ld��

e
y. 

I��!�!��P Bar Btlt DrtSSing � It gjves a smootb. pliable and adhe.ive surface, and saves Belts, Power and Wear of Machinery Bear:gr.. Also ada&�e: o�12 �':.�:,at:1.���eitur!'n ¥"rl��
lts. 

tbt Wbitt � Baglty £0. , 
Wormttr, InaSS., U. $. ]I. 

A R EV O L U T I O N .  
vertical to horizontal. For Jl(eneral and manufacturtnQ' purposes, tbe new 
Van Norman " D u p lex " M i l l i n g  Mach i n e  
wil l  be found tbe !lest for the fol lowing reasons : It I!reatly increases the range of work ; it insures greater accuracy when 
variety of cuts are required ; it econo
mlses time' In performlnll many klrds of work; It economls88 in cutters and OXlurse 
for bolding work. Writ. for particulars to 

Waltham Watch Tool Co. ,Spr ingfie ld . Mass Blind. window. P. A .  I.at bem . . . . . . . . . . . . . . . . . . . . . . .  Ii:l:l.521 
Blow tester. coi n control led. J. T. Melson • . . . . . . . .  &'l:l.4t>1 . 

I Boi ler furnace. C. W. Baird . . . . . . . . . . . . . . . . . . . . . . . . 6:�l.m AR M ST R O N I'S P I P E  TH R EA D I N  Book. I. W. Al len. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  &'13. 100 
Book cover protector. E. T. Covel l . . . . . . . . . . . . . . . . . 63.1.3;; 
Book receptacle. COin actuated. C. W. Craven . . . .  611.1.308 Book. revers Ib le day. A. O. Hebert . . . . . . . . . . . . . . . . .  63.'l.514 Bott le or jar stopper. �'. McCarty . . . . . . . . . . . . . . . . . . &'l3.4t;S 
Bottl e  stopper. F. G. Stuart . . . . . . . . . . . . . . . . . . . . . . . . .  633.169 Box. See "'He box. Spool box. 
Box and fR.srenillJl therefor, C. M. Carnahan . • . . . .  6.'-J3.356 Box fastener. t .  H .  Moore • . . . . . . . • . . . • . . . . • . • . . • . • • •  633.209 
Box f",stener. E. 'r. Pu�h . . .  , . • • . . . .  , . . .  , • . . . • • • . . .  , 633.327 Box l id bolder • .  1. R. Jobn.on . . . . . . . . . . . . . . . . . . . . . . .  633.200 Bracket. See Shade or curtain hracket. 
Bra��ip ��::e�ck�'1,��I�

n
tr��!�e·w ��tt�ltr';."�e. 

Brake actuRtinll device, A. Cholodkowsky . . . . . . • .  6.1.'3 228 
Buck le, D. G. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63:1: 137 
Bu.rIlY or carrlalle 8houl�er rest. J. C. Byxbe • • . . . .  6.<:J3.305 Btln�. beer barre l. W. Ktrchboff . . . . . . . . . . . . . . . . . . .  6113.519 Bur�lar a larm. Spencer & Pethick . . . . . . . . . . . . . . . . . .  6.'l:l.3!16 

-AND-
CUTTIN G·OFF MACH I N ES 

Both Hand and Power. Size. 1 to 6 Inches. 
Water. Gas. and Steam Flt-

��� b�1��r�I�::,�l;
i
�:J�. 

universally acknowled{jed to be 
THE BEST. rrSendfor catalog. 

T H E  A R M S T R O N G  M F G .  CO. 
Bridgeport. Conn. 

The Coburn Patent Trol ley Track 

Store Ladders. Burtal apparatus clasp, J .  D. Moore . . . . . . . . . . . . . . 633,208 �urner. See Ga. burner. Incandt>Scent burner: \ A PA I R. O F STAI R.S ALL ALONO Ca�lDet. F. A: H�)rle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'l3.aI8 _ qatsson and stnktnR: same. W. D. H. Wa.binllton 63.1,2\l8 THE LINE OF SHELVES. 

cal�����tJ�r d�i�.
c
�. ;'�Y�rll:::k!�� . . ��I.���: . ���:: &'l:1.4:�; 

. r.r Send for Book. 

8�:::����h����":t��lf�l;,t�o��':..�� ·iliibieninii f.;8: 633.f>20 The Coburn Trol ley Track Mfg . 

can�
en

��n7r;,l:;r��:�"a�� . .  8iie"t·meiai can: . . . . . .  633. Iti.'l HOI.  YOKE, M A S S .  

g:� :r.�ng��i.�I�
i
�����ti,I�.b�?'l�chi: F: Dun'n . . 113.002 TIRE 

Car coupl ing, B. J. Johnson . . . . . . . . . . . . . . . . . . . . . . .  : : Car fender, H. Hipwood • . . • . . • . . . . . . . . . • • . • • • • . • . • . .  63:�. Car floor, frame. rai lway • •  J: S. Francis • • • . . • • • • • . . . • 63:-1,317 

g:�.���lt�':.��t·t:t'�IMTI'.;h�:;:��:: : : : : : : : : : : : : : : : : : : : :  ��l:� Car st rap. adjustable. H. Murray • . . . . . . . . • . . . • • . . . . 633,.363 Cars, �evice for feedinll current to electricalJy 
car�.

r::;��ofi·�r ira���I��i�"gc
�o.;.·ei: from' ·axle. 

633.165 

cart�t��I�::· �.fii.·i�i..�.;'��::::::::::.·::::: . . ii:i3.aiil: :t'l:H� 
g:��r;:��el�;'::i�����i

���·8eciirliig· card" ciotii : tma,287 
Car��:r �

o ��!i7��e;:a�� �ar�i(��? ' Straw ·carrier.· . . .  633,358 P-artridll'e packillfl apparatus, G. H. Beatty .. . . . . . . 633. 113 Carts. sprinll board seat for dumping, W. N. 
Houl!'btalinll· . . . .  . . . .  . . . . . . . .  . . . .  . . . .. . . . .  . . . .  . . . . .  683.381 

8::�l�: :��:�:��:: :;,'!,�:
s
l�k�:i

k
J!�iier.on: : : :  �:l� ClIItini apparatus, metal, W. E. MaT. . . . . . . . . . . . . . 633,328 

H . •  1 .  Eke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  �· i le box. J .  n. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
It'i l e. card , .f. E. Blaine. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  . �· ' Ie .  card. C. M . ... W. J. Peck. . . . . . . .  . . . . . . .  . . . . . . . It"i l es. compound for resbarpenlng. ,J. it'. H.eval k . .  
r.:m:�: .�� .�.���II�'k�·.i j.: . : : : : : : : : : : : : : : : · : :  : : : : : : : : : :  
�'i l ter. J .  Schnel ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ("i lter press, ,J. H . Hinken (reissue) . . . . . . . . . . . . . . .  . �' ire e.cape. J. P. ClluIHeld . . . . . . . . . . . . . . . . . . . . . . .  . . It''lreproof floor construction. A. I". Johnson . . . . .  . 
f4'ireproof window, M. H. Crittenden . . . . . . . . . . . . .  . 
�'Isb t rap. O. P. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Floor and cei l inJl for bUI ldings, V .  Vellezia . . . . . . .  . 
�1�:de�le����J':�:;>r<:\�: ����;,'ey: : : : : : : : : : : : : : : :  Fluid pres.ure operaUng device. J .  A . Hoff . . . . . .  . 
��d��lt.i���. ��:����;o�'r!!;r���: : : : : :  : : : :  : :  : : :  : :  �:�� 
:g����'b��P!�ie�i::�:�::.�·lilliiitu : : : : : : : : : : : : : : : : : :  �� FreezinJl( device for microtomes. H. R. Gaylord . .  633.310 fI·urnace. See' Botler furnace. Downdrauflht fur. 

nace. Hot air� furllace. Sheet and pair fu rnace. 
����:��. f:' tu:it�IlS��':,�:�IC: "W "ilener: : : : :  : . : : :  �:Mil Furnace for consuming housebold refuse. etc., 
Fur�'a: efo�

n
c�ii8uiiliiig' refuse: ·c .

. 
We..rener: : � : : : : =:� �urnaces, cupel cooler for assay, W. D. I�ong. wood . .  . .  . .  . . . .  . . .  . .  . . . . . . .  . . . .  . . . .  . . . . . .  . . . .  . .  . . . .  63.1.462 Ga�e. See E ruboflsing machine gage. Saw ga"e. 

Halle cutter. reversible corrugated , W. G. MC4 Lellan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.�.472 Garden tool. J. P. Mertes . . . . . . . . . . . . . . . . . . . . . . . . . . 633.465 Garment edge protector. A. M. Weber. . . . .  . .  . . . . .  63.1.400 
Garment facinJl(. A. C. Mcl.auJl(hlin . . . . . . . . . . . . . . . . . 6:13.144 Gas and steam engine, combination. G. Dahlberg 

et. a l .  . . . .  . .  . . .  . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  633.3118 Gas. apparatus for manufactu.ring i l luminating, 
I •. J. Hirt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.1.317 

Gas burner. W. E. Booraem . . . . . . . . . . . . . . . . . . . . . . . . . fl3,'t.25!.I Ga. burner. J. Keelan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:i3.460 Gas burner. O. Kern .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1.518 Gas burner, incandescent . J. B. De Lery . . . . . . . . . . 6.13.3-16 
Gas burner, self igniti ufl. A. Rammoser . . . . . . . . . . .  633.27.1 
Ga. burner self l igbthllC device. E. Wiese . . . . . . . . . 6:�1.405 Gas engine and govern ing device t.herefor, C. 
Ga.����raior: ;,ceiyi,,'ne: ·�·: w: · Aro·ej: : : . :  : : : : : . : �:� Gas Ilenerat.or. acetylene. H. Bryant . . . . . . . . . . . . . . . 6.'l.1.54.'i Gas flenerator sWitch i l16r device. H. Strache . . . . . .  6.1:1.168 Ga. key lock. H. A. Stuart. . . .  .. . . . . . . . . . . . . . . . . .  &'j,1.400 Ga.ometer. W. �'. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  th'l3.427 
Gate. B. A. Fi.ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'I3.54g Gear. drivmll. W. H. McCormick . . . . . . . . . . . . . . . . . . . 633,470 Generator. See GaA Ilenerntor. 
Gin saw cleaner. H. Ogden . . . . . . . . . . . . . . . . . . . . . .  ; . . .  BitI.480 Go·cart. 1 .  N. lJann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:13.431 
Go·cart . foldi llll. Y. P. Lee . . . . . . . . . . . . . . . . . . . . . . . . . .  633.141 

g�:i� ��:TI�·J����':t
&
�

a
N.

e
ii.i..8i;npiug: :  : : : : : : : : : : : �:fJ Grate. S. H. AI.ip. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  633,3112 Grater for nutmegs. etc ... R. }4'rtCk . . . . . . . . . . . . . . . . .  tm.l88 Grindstone tool holder. R. W. Anderson . . . . . . . . . .  63.1.543 

Grip brake, automatic, H. Rabe . . . . . . . . . . . . . . . . . .  . .  Gun carrialle. Held. A .  Re.ow . . . . . . . . . . . . . . . . . . . . . .  . Gun cboke bore attachment. R. P. Cory . . . . . . . . . .  . Gun Hrinll brake. Resow & Behnke . . . . . . . . . . . . . . . .  . 
Hair drying comb. W. Hotze . . . . . . . . . . . . . . . . . . . . . .  . .  Hame and trace coupling. S. H. SWeariDf(en . . . .  . Harne fastener. I.  Abell .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hammock. sanitary, A, M. Bartlett . . . . • . • . . . . . . . . .  
U:��g:: �j,!;I,Oj.Pino: Rotie: : : : : : : : :  : : : : : : : : : : : : : : :  
U:� ���k

g
::;:l'����o:o� �n::r'tr�f��p: if: Ne,;: mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'13.531 

U���o���. �at-.!':in:��:;;eiii 'boOk: ' Singieti-ee 
633.

508 hOOk. 
ag�s�i���f :fa:!�.e�:n;yiie: : : : : : : : : : . : : : : : : : : : : :  �:� 
��tc�i[t��.ra�c:: fin':.:?�f:!.�����.�: ��: : : : : : : : : : : : : : =:ffil 
Igniting device. automatic, C. F. P. Stendebach . . 633.167 

(Contmue4 1m PGfIC ., 

DAY A N D  N I CHT 
while time endures, there is hourly need 
for knowing the correct time. 

Ruby Jeweled 
Elgin Watches 
have a lifetime of accnrate service-the 
test of thirty·five years having gained 
for them the title of 
"The World's Standard." 

�l l.!'yw�e:�I-:.?w:v:r�h�h';; w.!a 
" EIII'In." engrav:f on the works
fully guaranteed. 

Send for new free booklet. 
ELGI N  NATIONAL WATCH CO.. Elgin. I l l. 

The Forbes Patent Die d 
S!!��c� }��,t���n� t!�!�r 

'

.

' by one man with elUle. 
W" Sena tor Catalogue. 

C U RTIS cl C U RT I S  
. ' .  '. 

• ' No. 56 Hand Machine 6 Garden St • •  BrIdgeport ,  Conn. Ranlle � to 6 1itch 
Have yon ever seen or heard of the 

AUTOMATIO  T IME  STAMP P 
It 

MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 VOlt 
alectric circuits for small furnace work. By N. Monroe Hopkins. This valuable article I. accompanied by detailed working draw\nJ(s on a large .cale. and the fur-
::�'iJ'foo'T..

m
T'i.�8b�YlI:nt:t��r:t�Usirie����;�I��� AMERICAN SUPPLEMENT No. 1 1 S�. Price 10 cents. For sale by MUNN & co., :\i;j Broadway, New York City. or by any bookseller or newsdealer. ; 

PATENT PROTECTION 
- IS -

Cuba, Porto Rico, 
AND TIlE 

Philippines. 
Owner. of United State .. Patents. Trade Mark • •  

Prints and J�abeJs may procure p: otectiou in the Co. 
Ionial possessions of the United States by eft'ecting 
regIstration In tbese countries. 

Tbe expense is very slight and the protection ac
quired by such regl.tration shou ld be secured with
out delay. 

For tenns and ful l information. address 

M U N N  &.. C O .  
PATENT S O I.IC I TORS. 

Or 3 6 1  BROADWAY,  
626 F STREET. N EW YORK. 

WASHINGTON, D. C. 

© 1899 SCIENTIFIC AMERICAN, INC.
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The New System 
OF E D UCATION 

Steam 
Engineering 
Mechanical, Electrical, Civil and Mining Engineering ; Architecture ; Draw. 

�
n
beo��!�-:l;ilfdo��::���� and English Branches 
TAUCHT BY MAIL. Student ... quaUfled to p88M examinations. 

We ha.ve helped thollsands to hetter positions 
:�� ::6j:!�S·in S!�1c,

o
���

e
�r�i

rjCn�I::��t:��
ting 

THE INTERlUTIOlUL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 

How 
to Succeed in Life 

W rite for our Free I l lustrated Book 
(12!J pages) Bbowln� how thousands are successful and gaining bett�; p;��t��';.�e���;3���:

S8:!���
n
'\v

a
� r�a�� 

E L E C T R I C A L  E N C I N E E R I N C ,  'J t" II:'Jlbooy, Teit'g-raphy .  x ·  Rs.'.;s, Elt'('tro· Cht"mistry, 
M E C H A N IC A L  E N C I N E E R I N C ,  
Electric Mining, Elementary Mathematics, 
M EC H A N ICA L D R A W I N C , Etc . .  

B Y  M A I L. 
THE ELECTRICAL ENGINEER INSTI
TUTE OF CORRESPONDENCE IN STRUC· 
TION. Dept. A, 120 Liberty St •• N. Y. 

' ",:,-1d_-C. f'&or.; •• P �;_� !-==--_ 
c-.:at;:.I ., ""_ w"S'" -.. m=

� f.& ., .,,-"AJ't)..t,;,£"r. ""' .. ...... dc,e"" .. _ tLor.�.t •• �� ____________ � �_ o. e.  .. __ 

Experimental & Model Work 
Gir. & nd"ice free. Wm. Gardam & Son.45-51 Rose St  . •  N .  Y.  

The "Wo lver ine" Three Cy l i nder  Gas
o l i n e  Marine Engi ne .  

The only reverfllnQ; and self starti�J! . 
���r��D.f()�'t����e�

b
guil��

ke
�i·a��!ri: . no vibratioD. Absolutely safe. 

(� a� or Gasol ine 011 .  your work 
It does not tul I 
claims and 
b�:1!���!-l'ri';�n t�� 
:��

k
o
e
!t 

s
:�ge���

a
�� 

Single, double. and lfl ple marine 
aud stationary motof'S from " to 
�O H. P. IT' Write f"r cata/offUt. 
WOLV E R I N E  MOTOR WORKS,  

G rand Rapids .  M ich . 

you. Our electric & 
tube igniters are un
surpassed . Our self 
contained encines are most convenient. 
OUs Gaso l i n e  E n g i n e  Works, Box 4 18. 

ImDoItanJ SCiennfic 
Publications. 

A Text-Book of Assaying. 
For the use of those connected with mines. Third 
Edition Revised. With numerous Di�rams and 
Index. ' By C. BERINGER, late Cbief Ass

"J
er to tbe 

Ril) Tiuto Copper Co., London, etc., and " J .  BER ... 
ING ER. Associate of the Royal School of Mmes, etc. 
Crown octavo. 400 pab'es. Cloth, $3.25. 

An I ntrod llc tion to the Study of net 1 1-
l u rgy . 
B
r 

w. C. ROBERTS-AuSTEN. C.B., F.R.S., Associate 
o the Royal Scbool of }[ines ; ( 'hemist and AS8a

lJ
er 

Uo��f �gfl���I'?rs��':,��
sO

�I?fi �����U[K� i�0:a1 
School of Mines is incorporated. New Fourth 
Edition. Revised and 'Rnlarged. With 90 i l lustra..
tions. Crown octav o. Clotb, $-oj.OO, 

Pumping Machine r y .  
A Practical H!lnd-Book relatmg to the  Construction 
��rn:�

n
��

e
���t?!�

t
:f:�!��,

P
�'::b���F

i
�m��: 

can Society o f  Mechanic.at Engjneer�. -W:ith upw:a�d 
��:g ��:::ft�

i
�t�g'n�

o
b
e
Jt�fo�

v
4�rlpi����

tl�lo�g���(;. 

Boi lers and Furn lCeS. 
Considered in Their Relations to Steam Engineer-
��ra��g':I�rI1t�i�r ���RFU���� U&:t!�� °lr� 
drawings executed expressly for this work. Svo. 
4Q.') pa�e.. ('loth , � 00. 

Blasti ng, 
A Hand-Book for the use of En�ineers and others 
b��"f:t'h�M�����'. l��gc':I��i��.

a
g�l�tee;,"t;er�� 

the Societies of Civil Engineers and Architects of �����g_ a
��t����J:3.

st, etc. With 136 i J lustrations. 

Electric Sm Iting and Refining.  
A Practical Manual of tbe Extraction and Treat
rnell!. ot Metals by Electrical Metbods. Beina the 
h 14--n aktro-lieta

I
1 unzie " of DR.W. BORCHERS. Trans

latell .. rom the Second German Edition by WALTER 
?tit����Lkl��irfc!{En�i�'�e���Y�r!Y:�cy�;�

e
j�":t

t
�: 

tal lurgy p.t Mason CuHege. Birmingham. Witb 
numerous il lustrations and foldmg plates. Large 
octavo. $6.50. 

A Treatise 0 1 nine�Survey ing. 
By BFNNETT H. BROUGB. Associate of Royal 
Scboo1 of MineR ; Fellow of the Geological Society 
and of the Institute of Chem stry ; MeP.lber of the 
North of En�land Inst;tute of M intnf;C Engineers and 
of the Mining Institute of Cornwall ; Demonstrator 
at the Royal School of Mines, London, England. 
Witb 102 illustrations. Octavo. 3(0 pages. Clotb, $2.00. 

For sale by all Booksellers ; or by tbe Publisher", 

J. B. LIPPINCOTT COMPANY, 
PHIL.ADaLPHIA. 

i titutifit �lUttitatt. 
Incamles.�nt burner, petroleum� C_ C .  Bruck� 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633, 1 17 
Incu bator. G. �;rtel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;3;1.439 
Indicator. See �;ngine indicator. Weight and 

pressure indicator. 
Inkstand. H. H.  Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>33.002 
Insect.icide, \V • •  J .  Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H.1:t5U9 
Insulator, �'. H. Withycolll be . . . . . . . . . . . . .  G:l:{.17;{ to 6:-:C3, 1 76 
Internal com bustion motor tor bicycles, etc. , S. N. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.1.484 
I roning bl lan" su pprirt. C. M. �haw . . . . . . . . . . . . . . .  :. tiaa.:'JH3 
�:�s�

l
b��

l
[I���I�f���'('r:�s�;i'��� :''\1 : ,\\'·:ir; i ler: : : . : : : :  !�t�;¥ 

JOil lt. See Hai l join t .  
Joints . aprmratu8 for  fnrlll i ug  t u bu lar, C. ri'. ' 

Crowden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l.1.430 
Key and knob locking attachment for dours, \V . H. Cba!lw ick . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,;3:1.3.11; 
Ki ln .  See IJrYI ll!l k i l ll .  
K i ln . J .  1'. Wind.or. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  1.l3.407 
l����g ��r��1�;

l
h?,:����;,8J:

l
�
t
.' tV.i:;;d;!'��)����:: : ·. : : '  �;�t1:1�� 

Lamp JighUng attachment . N. H. Heynolds . . . . . . .  fj:);�,49() 
Lamps by c ieetrici ty .  deV Ice tor l igbt ing. S. M .  

Meyer. . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  _ . . . . . . . . . .  tj�l.24tj 
Lap robe, 1 1 .  C. HaH!'lel l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiaa,l;)4 
Lathe. autOillutiC. ,J . Hrock i e  . . . . . . . . . . . . . . . . . . . . . . . .  m:{.4 H1 
LatheR. scol' ing tool for vel l eer, O. C. Feniasoll . . . 1);�-L54R 
Lead oxid . apparatus fol' making, Pope & Bar-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r).);),5.3:� 
Leak stopper. S. M. StewnrL . . . . . . . . . . . . . . . . . . . . . . .  m);{.;);�7 
Lemou sqneezer. K fl . . Midd lekauff . . . . . . . . . . . . . . . .  fi.);l2�j 
Lin k  und chnl I l  maki l lg mach ine , (�. Skogse . . . . . . .  ti3a.3'i l 
I.i l lOt.ypi l lll or t ype�ett illg n!achme�. distributer 

or ussorter for. A. S. (� i 1man . . . . . . . . . . . . . . . . . . . .  flo'{.3. 1fI0 
lAst ing mach ine, \V . R. Blanchard et HI . . . . . . . . . .  ij;�.30:� 
LoCk. See Door lock . !:;ash and bl ind lock. Win-

dow lock. 
Lock. A .  Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flot�.:{;)2 
Lock and latch ,  5-. P. �tevell �Oll . . . . . . . . . . . . . . . . . . . . 1�{3.5;)t; 
I .. ocomotive tan l\s , supply pipe for, Rogers &, 

Robertso l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  r':1.1. 27';" 
l .og boom, G. H. Howze . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li:tl)ll;, 
Loom sbeddin" mot iOI l . H. Il. Goodyear. . .  . . . . . . 1,1:1. J:lI 
Lu.!n:mge carrier. J. Carter. . . . . . .  . . . . .  . . . . . . . . . . . . .  f);{{.2R1 

��H �:;t:���.t�\J:W��s�����; ��(�1�1"�.��.: ':::::: . :::. : :�t}�� 
Matcher head .  C. It. HarvilL . . . . . . . . . . . . . . . . . . . . . . . . t);{:t4i)2 
Mat.cher head, \Y. W. Ph i l brick . . . . . . . . . . . . .  f.i33. 15;{. f);{3.154 
Mat hematicnl instrument, T. Clarkson . . . . . . . . . . . . t��a.:-)(17 
Meat gri l lder . . J. Hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f;:-);{.l�) 
Mechanical dr ier. F. D. Cummer . . . . . . . . . . . . . . . . . . .  i;-:la, 12:, 
Med i cinal compound and makmg same, A .  Neu -

mUll l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i3a,28�1 
Metals. electrol ytic apparatus for prec ip i t ating, 

H .  S. Hanger. . . . . . . . . . . . . . . . . . . . . . .  . .  03.1.544 
Meter box. ,K 1 1 .  Ford . . . . . . . . .  . . . .  . . . .  " . .  f);{;{ . 187 
Milk cooler. )1.  L. Cowan . . . . . . . . .  . .f);{;).2/i l .  tii��.2ti2 
Mil l .  See Smut m i l i .  
Mining pI'ecious metals. 'apparat.us fur. R .  H .  

Stambaugh . . . . . . . . . . ,' . . .  . . . . . . .  . . . . . . . . . . . . . .  63:l,3!l7 
Mix ing machine. \V. M. Cnmmer . . . . . . . . . . . . . . .  naa. 124 
Motor. See E lectric motor. F lu id  pressure mo

tor . Internal combustion motor. Hotutive 
motor. 

Nipple • .  1 .  A .  Heal lY . .  . . . . . . . . . . . . . . . . . . .  r.'l:l.�4� 
Nut., 1'. L. Paine . . . . . . . . . . . . . . . . . .  . (i.13.212 
Nut lock. Scbol lerer &: "thal . . . .  . 1i3:1.:191 
Oi l storage can . W .  K Furest . .  . . . . . .  C':{.1,441 
Ore separator, W. Hooper . . . . . . . , . . . . . . .  . . . .  . . . . .  f':{,�.4:1ti 
Ore separator a1ld amalgamator. H. Fu l l e l' . . . . . . . .  6.1:-:1,44.1 
Ores, apparatus for roast i l l g- refracto l'Y . R. A . 

8tewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>33.278 
Paddle whee1 . \\' . B.  �lo t heral . . . . . . . . . . . . . . . . . . . . . f)o1.1,5�) 

�:�e:n;��t�le�s', \{��I��I:;�If�r' irl�'eriil;i!, 'C': ';it' .. ti3:-:I .1 15 

Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1.212 
Paper Moftening machine. B. O. Hule . . . . . . . . . . . . .  (i.1a.241 
Parer: apple. I). f'. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l3.243 
Pen, fount�in. \Vatermah & Stevens . . .  , . . . . . . . . . . f).'ia,5.'lR 
Percolator. E.  B. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.);�.412 
Photograph protect.or, ,J. T. Ferres . . . . . . . . . . . . . . . . . tiaa,:-3t-i() 
Photographic tray, E. Nol Jenberg . . . . . . . . . . . . . . . . .  633.148 
Pianoforte action .  Gi l lette & ji'l int . . . . . . . . . . . . . . . . .  6.13,189 
Pin. Hee Safety pin. 
Pincusbion. W.  Bernard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6..'1.1,181 
Pipe. See Tobacco pipe. Tobacco smflk l llg pipe. 
Pipe coupling device, C. Luke . . . . . . . . . . . . . . . . . .  fi3K32.i 
��g� jgil:1�

1
����:rfg����\��idt����lict;i'lle: "ii." \r: fk3:{,a24 

Hartz . . . .  . . . . . . . . .  . . . . . .  . . .  f>'l.1,136 
PIpe, tube, or caSl1lg cou p) lng. 1'. J .  Bray . . . . . . G:{'�.4f1.1 
Pipe twistmg mach me. \V .  M .  Heynolds . . . . .  ti.'i.'l.3S!l 
Planter. band. J. M. Welch . . . . . . . . . . . . . . . . . . . . . . . . . .  1;3:;.:l.11 
Planter marker attacbment . J .  Gi lmour . . . . . . . .  ti:t{,44H 
Planter, tobacco. \\' . Pretsman . .  . . . . . .  . 6a:l.216 
Plow. J. E. Phi l l ips . . . . . . .  . . . . . .  . . . 6.'l3.482 
Post. �ee Fence pos.t. 
Poultry device. W. H. Maaee . . . . . . . . . . . . . . . . . . . . . . 6:J:1.554 
Press. See Bal ing" press. Die press. Filter press. 
Prmter's rol ler jacket, E. L. Perry . . . . .  , . . . . . , . .  633,152 
Print ing blocks , adjustable clamJ) for, S.  E ,  Ditt-

man . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  6:�1.506 
Propeller bladeA,- means for securing, L. Davies . .  t;"l8.a76 
Prope.l ler, screw, A. R. 'V eisz . . . . .  . . . . . . . .  . . . . . . . .  n.33,171 
Pul ley gear. adjustable. Code & Knudsen . .  . . . . . f;3;{.42n 
Pulverizing mach ine. G. Frisbee . . . . . . . . . . .  " . . . . . .  fi3.1.5 1 1  
Pump guide. rotary. R . . J .  Nortb am . . . . . . . . . 63:c-:l,47ti. 6.'t3.477 

.r;..�&>, •• ����. � EAU CLAIRE, WIS. � 
� THE CITY Oll EA U CLA IRE, � 
'IIi WI SCONSIN, OFFE R S  SPE- " 
11 ( '  I A L INDUCEMENTS, IN V 
,. THE NA T U R E  Of' REBA TE 'IIi 
\t OF l'AXJ<;S. I.'OR PERIO D OF 11 , Ji'I VE YEARS FOR l'HE LO- � 
" c'4 'I'lON OF' lIfANUFA UTUR- !tI � IIYG IND USTRIES. � ;.. ( ,()RRESPONDENCE SOL IC- J\ 
" HED. A DDRESS !tI � T. P. COCHRANE; � 
� CITY CLERK.  � 
.�r:>-&>'r;.. •• ���'-U. 

STEEL BOllS 
for fJattp-ning wire for aU purposes 

IF" Send jor circulars. 
BLAKE & J O H N SO N ,  

P.  O .  Box 7 ,  WATE R B U R Y ,  C O N N .  

•••••••••••••••••••••••••••• 

: Bench : 
• • 

: Levels. : 
: Adjustable, wltb ground and "raduated vial s. ac- � curate ar.tI very sensitive. Outer tube may be � 
: turned 80 as to protect glass when not in use. Ree . 
• g(1f kfi ii�"1F ��!�#'l3.Tt<ti':;I, J:.!!�u�';. �� : 
...... � ....•............... ( 

Queen Transits and Leve ls 
H igh  G rade I nstruments with the  Latest l m p rovemenls .  
160 page En- 240 page Math
g i n e e r i n g  I T·HE QUEEN I ematical Cata-
Catalogue on J o g u e  on ap-
application. plication. 
E NG I N EERS'  A N D  D RAFTSM E N ' S  SUPPLIES. QU EE N & CO Optical and Scientiflp 

• , Instrument Works. 
5 9  Fifth Ave . •  New York.  1 0 1 0  Chest n u t  St. .  Phila. 

THE IM PROVED 
M A R I N E  E N G I N E  

We are the oldest builders and 
J;!uarantee superiority. 'I'wo cy
lindArs in one casting. OccupieS 
less space and weighs less for its 

power than any emrine 
made. Can be used wher

ever power i� required. 
Either Rtationary or ma
rine. t'o fire. no heat, no 
smoke. No licensed engin
eer required. Send for cat. 

���g.��t�r;��T �o�th�:::-t�
aID. ::. :: . ::: . .  : .... :.: �tl:m S I NTZ GAS ENG I N E  CO . •  

Punch. cancel ing, }� H .  Murdock . . . . . . . . . . . . . . . . . .  fJ,'1.'1 2JO 
G rand Rapids,  Mich . ,  U .S .A .  

�����
n ���lj���g �c':' <U�;�;;Ck: · · · · · · · · · · · · · · · · ti.1a,4
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RadiRtor or d rnm, beat . .J . C. Byram . . . . . . . . . . . . . .  f�{:l .. 101 
�:H jg:��: �. i�: �nf!i.

t
.� : : : : : : : : : : : : : : : : : : : : :  : : : . : . ?�ttl�� 

Railway, electriC. C. F. P. Stendebach . . . . . . . . . . . . . . f).18.1t?ti 
Railway, elevateo . •  J. l. Newburg . . . . . . . . . . . . . . . . . . . W�3. 1-t5 
Railway flag, A . H .  Halldlan . J r  . . . . . . . . . . . . . . . . . . . . . fm.1.4W 
Rai lwav frog, J. K Robinson . . . . . . . . . . .  " . .  fja;{.1;"� 
Railway rail rest. p late. A .  \V. Griffith  . . . . . . . . . . . . . . 683.132 
Railway signal. electrical .  J .  Shoecraft . . . . . . . . . . . .  b::l:{,4f1-t 
Railway tie, .J . S. Sberman . . . . . . . . . . . . . . . . . . . . . . . ' . . . 6..).},250 
Railway tie al ld means for securing rai ls thereto_ 

compOSition. A .  Baelt . . . . . . . . . . . . . . . . . . . . . . . . . .  63a,413 
Rai1way track sandinlZ pipes, pneumatic device fOJ' clearing, J. n. Hanlon . . . . . . . . . . . . . . .  , . . . . .  . 
Recorder. �ee 1'ime recorder. 
Reflning- or crystal l izing apparatus. C. W. Miles . 1�);{,'207 
Refrigerating mach ine absorber. P. R. McCrary . .  fl.1:t14� 
Refrigerator, W. 1'j t t le . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  f;'l.-'l.:{�) 
Refrhterator door fastenillil. M. J. Kenny . . . . . . . . 6!{:15.�2 
Refrigerator pai l .  J .  Kraner. . . . . . . . . . . . . . . . . . . . . . . .  6.'-t1,201 
Register, C. S. Hood . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.'j;-:I.4.-).� 
Rein support. J. G .  Ryckman . . . . . . . . . . . . . . . . . . . . . . . .  1);{'1.4!):� 
Rheostat, C. 'Virt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H,'t'U n  
Rocking cha ir  and bat h ,  combined, R. Straube . . . t);{;{.3!lR 
Roofing composition, K J. Yetter . . . . . . . . . . . . . . . . . . &m.2f>;) 
Rotary enJ,!"ine, F. J. Haeseler . . . . . . . . .  _ . . . . . . . . . . . . .  H .. '{.,-).449 
Rot.ary steam engine. 1'. Nnce . . . . . . . . . . . . . . . . . . . . . f�1:{':*'17 
Rotative motor. V. Karavodine . . . . . . . . . . . . . . . . . . . . 6.13. M S  
Saddle .  barness. Campbel l &: Mickey . . . . . . . . . . . . . . .  6.1:1.5m 
Sadd le, ridmg, M. A. Eatman . . . . . . . . . . . . . . . . . . . . . .  6.'1.).23H 
Safety pill, G. L. Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . . f:S,'i.30-t 
Sander for roll ing stock, J. B. \Vl ison, Jr .  . . . . . .  6:{''i.406 
Sap spout and cover. E. .J. l.'ebbetts . . . . . . . . . . . . . . .  H3.1 .224 
Sasb and blind lock. K J. Drexler. . . . . . . . . . . .  . . 63.1.436 
Sash for purposes of vent i lation and fastening, I window. E. L. Evens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.1:l.12� , 

�:�
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g��I�.e;: Nr�)�?t� �. ��.
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Sawmil l �et works. R. F. Barker . . . . . . . . . . . . . . . . . . . . f).�:l.4H8 

��:f���j���
t l

��
d
J���:�

le
i�r �gi�ftn�' �achiiies: 6:);�.23:l 

. 1'. M. & T. M. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.'1.50.� 

Powerfu l ,  D u rable and 

R E EVES " 
Variab l e  Speed Counter Shaft 
for securing any speed without change of belt 
�fn��

ss
oP�;���ine�f:ICj�Zcb��l��}�d P�P�ti�� 

Presses. Motor Carriages, I ron working '1'ools. 
Woodworkinc- Machinery. or any and all ma
chines req uiring a chan�e of speed or feed. 

ur Send for handsomely illustrated 
Catf.tlogue . .  S. A . "  free. 

REEVES P U L L E Y  CO .. Co l u mb u s . l n d  .. U. S. A. 

Welgbt 3!)4 pounds. Will liaht 
our 6 · c. p. lamp, ring bel l s, ex
plode powder. Output 10 watt •. 
As 8 motor will develop 1�32 h .  p. 
Wound for voltages 4 or G 88 de
si,·ed. Other voltages up to 110 
to order. l ...... S<nd-2-cent stamp for illustrated catalogue. 
E LBR I DG E ELECTR I C AL 

M A N U FACT U R I N G  COM PANY .  
E l b ridge . N .  Y . ,  U .  S .  A.  

This h .ats Wind,  Steam, or Hor� Power. 
We olfer the \\I' E U�T tJ U  �� aetual h{lrae power 

G A S  E N G I N E  
for . 1 50. 1 .. 88 1 0  per cent discount for cash. Dui l t  
on  interchangeable plan. Bui lt of best material. 
'lade in lots of ] (JO therefore we eRn make the priCA. 
Boxed for shipment. wei�bt 8{Jll Ihe. I\lsde lor Gas 
or Gasoline. Aho Horizontal Engines, 4 \ 0  3u h.  p. 

WEBSTER MFG. CO • •  1 0'4 West 1iith St • •  Chicalro. 
��:��

c
���s�n��{��es��i.

preventinll, c. Calliano . . . 6.}:�.42-1 I Sep���t��·
pa

�:�o
��eam separator. Egg separator. i � .  

Rew!ng mach�ne. Chauvet & Coul ter . . . . . . . . . . . . . . .  f>.1;{, lt !1 I ----------------------
��:!:��nB:�����:38B�I�7 �tl'G�h�i:d Yc�� ��7: 

So. Peter and r.afayette Sts . ,  New Orleans, La. 

Sewl'!/! m l�chme emery wheel att acbment, A .  C .  < , .  \�"- . .- • 

sew���
k
��c'hji;e ·ne·ectie· t ·hj.ea(li·t;�·de�ice·,·c·hOli� 

6�.-:I,ah� I ROCK DRI LLS teau & Dupuis . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H.1.1.200 
Sbadp. or curta i l l  bracket. roller . . 1. Gilchrist . . . . . Ii:l:l.�;l!l A I D  COMpn Essons Sheet and pair furnace. combined. \V. Summers . f):{'1.372 � � r\.. 
�g��� :;,

e
�i�f7rt�JI��':/(:i�iIJvha��

o
�eiiil d'j'';8: nll;: ti3.

1
.3!l2 S I M P L E S T .  M O S T  E F F I C I E N T  a n d  D U R A B L E .  

ch ine fnr contracting. 'V . .  M,. Berry . . . . . . . . . • .  H.'iH . 1 l4 
Rheet metal can, M. K Marcuse . . . . . . . . . . . . . . . . . . . .  fht1.524 
Shell , hhrh explosive. G . •  J ared . . . . . . . . . . . . . . . . . . . . . . fi:{;1.4:-S 
Shoe form, \\�. L. C. Nile� . . . . . . . . . . . . . . . . . . . . . . . . . . . . R:';{.2n:{ 

(RAND D R I LL co. l  
Shnw cat1e cnn�truction. �'. C . . J orgesoll . . . . . . . . . . . . fi33,3t5 
Signal .  See H,ai lway sillnal. . 1 0 0 B roadway.  N e w  Y o r k .  Send .for CataloQuf 
SiJOrlHl with intaglio lett.er� or characters. forming 

mE'ta l l i(� . C. W. H eerlZei�t . . . . . . . . . . . . . . . .. . . . . . . . .  fj:�1.31.� ---- ------------.. . 
Shuzletree hook. C. �-::. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . n:t'i.2:-(l 
Sink trap. A. C. Freed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti:t1.filO 
Si phon, beer . . J .  J)reckmnnn . . . . . . . . . . . . . . . . . . . . . . . . . r..'-t'i.3-tl 
Skirt protector, K Pietsehmann . . . . . . . . . . . . . . . . . . . . 6;{H.4R;{ 
Smut. mi l l ,  Gri H ley & Coleman . . . . . . . . . . . . . . . . . . . . . . 6a3,447 

Reisch's Foot Power 
E M E RY W H E E L  

��g:3 1�;)x:�� ���v'f�����on . . . . . . . . . . . . . . . . . . . . . . . . 63:,,404 K N I F E  SHARPEN E R  and TOOL G R I N D E R  
�pring. See \"'" ehic1e spring. 2.000 revolutions or a,500 feet per minute. Spring, F. K Robert.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.1�.:128 A handy machine for BIcycle Repair E:otacker. pneurrratic straw, Huher & Mil Jer . . . . . . . .  f):{.1. 1!19 Shops Machine Shops Mills Factories Stacker. pneumatic st.raw. G. W. Kramer . . . . . . . . .  63.1.383 etc. Height of macblne, 3 feet ; size of Stamp and rol ler crusher and pulverizer, A .  J .  emery whpel, 6xl in. 
Ste:rii

t
��� gas'"ngi i,';: comi;iii.itioii: G: 'D'abiiler" 63.

1.248 Machine sent ()n approval to respon-
et a t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f'1.1.aX� , SIble partIes. 

Steam trap . . E. Amodeo -Sal vator . . . . . . . . . . . . . . . . . . .  ff1:1.1� I . IT' Send for Circular and Prices. Stock and d ie, H. O. Numstaesit . . . . . . . . . . . . . . . . . 63.'),4 . 3  
Stopper. See Bottle stopper. Bottle or jar stop· I BU FFALO E M E RY W H E E L  CO.  per. Leak stopper. ' 

(�"'" OR JlG(lC _I No. 1 0  Look St. , Bu1f.lo, N.Y. 

SEPTEMBER 30, 18<)9. 
Buy Telephones 

T H A T  A R E  G O O D- · N O T " CHEAP T H I N G S . "  
The difference in cost i s  little. We /luarantee 
our apparatus and guarantee our customers 
against loss by patent suits. OUi' guaran· 

te� anu instruments are both Kood. 
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 . 

2 5 0-2 5 4  S o u t h  C l i nton  St . . Ch icag o.  
Largest Manufacturers of Telephones 
exclwnvel1l in the United States. 

" A m erican - H u n n i n gs " 
T E L E P H O N E S . 

Transmitters, Ma.,z'neto Bells and Tele
phone Switcbboards. Over 200,000 of 
our telephones in successful operation. 
�r��i�� �t�e

an
fe��bY o�

e
y�!�e;��th�(: 

sine-1e Jine or metal1tc circuit and number of 
telepbones to be used on one line. arSend for catalogue "S. A . "  

AMERICAN E L E C T R I C  T E LE P H O N E  C O . ,  1 73 South Canal S t . ,  Ch icago,  I I I .  

PRATT 'S  PATENT POSITIVE DR IVE  

�
.
m�s!i�e�or ����I�w�:n �.. .. -. ·.·.;� .. il�1 hpld by tbem .  �end 2 cent stamp . . ._� tor l11ustrated Catalogue. �_ . .  ___ ::c--

T H E  PRATT C H U C K  CO. ,  Frankfort, N .  Y . ,  U .  S.  A. 

Y� Acetylene Burners. 
D. M. Steward's Patent for Honse 
Lill'hti ulr· and Bicycle Lanterns. 

State L i n e  Talc C o . ,  Chattanooga, Tenn.  

ACETYLENE APPARATUS 

DUNLO P 
D ETAC HABLE 
TIRES 
seldom puncture 
and are easi ly  
repaired.  

Get our Book· 
let of any 

dealer or of Il8 
T H E  

A M E R ICAN 
D U N LO P  

TI R E  CO. , 
Bel l ev i l l e .  N J .  

Ch icag o ,  I I I • 

J U ST P U B L I S H E D .  

Mechanical Movement.s 
POW E R S ,  D EVICES AND APPLIAN CES. 

By OARDNER D. HISCOX, M. E. 
Author of HGas,' Gasoline and Oil Engines." 

Large 8vo. 402 Pages. 
with Descriptive Text. 

1649 Illustrations. 
PRICE, $3.00. 

A dictionary of Mechanica] Movements. Powers. Df?'-
!t�

es, 
r���Jj,�

l
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me�anical movements, devices
b 
and appliances. cover-

tr:e����I,Yf��rh':���
e
of\1��h��i�8�fn�

a
e�i���.¥g.J�:::!� 

Draughtsmen. and all others iuterested in any way in 
mechanics. 

-SECTIONS.-
1 .  Mechanical Powel's.-Weil,hts. Revolutlou Of 
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�ngines. Valves and Valve Gear. Parallel Motion 
Gear, Governors and Engine Devices. Rotary 
Engines, Oscillating Engines. 

3. Steam Appliances. _. Injectors, Steam Pumps. 
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-Valve Gear and Appliances, Connecting Rods 
and Heads. ')'. H�dl'an lic Power and Device... Water 
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Ejectors, Water Rams, Meter8. Indicators, Pres
sure Regulators, Valves� Pipe Joints. Filters, etc. 8. Ajl' Power Appliances. -W lnd M i lls, Bel· 
lows, Blowers, A ir Compressors, Compressed Air 
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tors, Motors. Wiring, Controlling and Measur
ing, Lighting, Electric Furnaces. Fans, Searcb 
Light and FHectric A ppliances. 10. N���fs�\!:!d�
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and Roller, Vehicles, Motor Carriages, Tricycjes� 
1 1 .  G:��r�e;�!R'!crs
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and Worm Gear Differential and Stop Motion ��D;�,,,F�����i�i and Planetary Trains. ,. Ferllu-
12, Motion and Device .. Contl'ollinll' Motion. 

--Ratchets and Pawls, Cams. Cranks. intermit
tent and Stop Motions, Wipers. Volute Cams.. 
Variable Cranks. Universal Shaft Couplings, 
Gyroscope. etc. 

13. HOl'ological. - Clock and Watch Mvvement. 
and Devices. 

14. Mining. - Quarrying; \"'"entiJation. Hoisting� 
Conveying. PulveriZing, Separating, Roasting. 
Excavating, and Dredging. 
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versal and Flexible COllpl ings . Clufches,.speed 
Gears, Shop 'rools, Screw Threads, ..t1.OlstS, 
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�!:d1fE�r�;:���ft·XiTlg, Testlng� 

Stump and Pile Pulling, Tackle Hooks. Pile 
Driving, Dumpinll ( 'ars, Stone Grips. Derricks. 
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Roof and Bridge 
1,),. Dl'anghUnlr Devices. - Parallel Rule., Curve 

Delineators, Trammels, ElJlpsographs. Panto-
1 8. :MY:ri:li':!�ous Devices. - Animal Power, 

Sheep Shears Movements and Devioos. Eleva· 
tors
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Cranes. Sewing, Typewriting, and Printing 
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Acet.ylene Generators, Gasoline Mantel Lamps. 
Fire Arms, et.c. 

• *,.. Copies prepaid to any address on receipt of price. 
tF' Send jor DesCriptive Circular. 
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the w" rJrt who wiH furnish his address . 

FOR SPORTSMEN 
hunting. IIsblnl!'. campmg or  yacbt.ing. May be laid on 
ground or deck insuring a comfortable bed, free frvm 
dampness. When deflated. rolls small and can be pack
ed In grip . Wei.llht 10 to 15 Ib8., accordinJi!' to size. 
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a
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and by sportsmen throui6out the world. Catal.l)fJUf free 
MECHANICAL FABRIC CO., 

P R O V I D E N C E ,  R. I .  

Why Pay Freight on Water ? 
Edisoo ' s  Ink Concentrates. 

" Th e  W izard 's Powder. " 
Fifty per cent. cheaper and IIfty per cent .. better than 

otber In ,"  Tbese tablets (eacb make 1 oz.1 dissolved 
in water produce 8 first-class blue blROk wMting lIuld 
that cannot be removed witb cbemlcals and takes I}ood 
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E D I S O N  C H E M ICAL CO .. P. O. Box 2397.  N EW YORK.  

H Paint PointeI��. 
Paint Is used wltb two objects In view-as a preserv

ative and as a beaut ifier. rr-o be a �oOd preservativ�, 
it must he durable ;  as a beautifler, It must have a fine 
gloss and smootb flnisb. 

D I XO N ' S  
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lasts longer than any other paint. but covers two or 
three t imes as much surface. 

.. Eqltul ly 1Z0od on meta l or wood." It has no bad odor 
and is stl'leUy non .. poisonou�. It never fades. 

Write for Color Cards and Circular.1I to 
J O S E PH D I X O N  C R U C I B L E  C O  . . J e rsey C ity. N. J .  

. � Floats for  Steam Traps " i, � lIereuleM Seallllellltll Copper Floa ... :: � J . sr .. U'st"'. d to 3i"' I h�. pt'f lIq. ln. lI.nd wJlrralllt-d. · '" Tht' oriJrinaJ �Dd o n l y  .!t't" n llint' !Jt'Jlmlt'ss copper tlf)lI.tll mlldt'. �nd tor � O. '1 C:<lhlogut' .Frt't'. . 
IIERCUI.ES FLOA.T WOR KS, 

Sprlntrtleld� MaN ... 

T H E  " HO C C SON " 
P O C K ET TI M E  STAM P 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. Tbls " built-up " laboratory 
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by any amateur s�lIled in tbe use of tools. al.u It wi l l  
work as well as a $125 balance. The article is accom
panieo by detaiJed working drawings sbowing variuus 
stages of tbe work. This article Is contained In SClEN
Tn'IC AMERICAN SUPPLEMENT. No. 1 1S4. PMce 10 
cents. For sale by Mm<N & Co . •  361 Broadway, New 
York City, or any bookseller or newsdealer. 

�.� . T ELEsc O �P� �L C U U ; ·'WiJl� W, & D .  M O  G [ Y. 
. B AY O N N E  C I T Y N J 

Foreign TIade Warks 
FOR 

Jlm¢rican m¢rcbants. 
It Is not generally understood amom.st mercbants 

that In many foreljln countries tbe first registrant of a 
Trade Mark become; tbe lellal owner of said Mark. even 
tboullh he may not be the bona IIde proprietor. Many 
American goods are copied by torebm competit.ors, 
wL.) put inferior a-oods on the market anlj sell them 
under \.ue American 'l'rade Marks. If tbese imitators 
have secured rezistration for said Trade Mark. t.hey 
become, in many foreign countries, the legal owners 
of the Mark. and It will not be possible for the real 
owners afterwards to procure protection for tbeir 
Trade Marks. Great bardshlp uften arises i n  tbis 
manner. The only way to prevent sucb a course is 
for the American mercbu.nt to  re,zister his Trade 
Marks in the count-nes with which he has commercial 
relations. 

For full information con�rning Ii"oreign Trade l-lark 
Registration, address 

M U N N &. C O .  
PATE N T  SOLICITORt'!, 

628 F STREET, 
WA.HINGTON. D. C. 

36 1 BROADWAY , 
N EW YORK. 

�tove. R .  Galbraltb . . . . .  . . . . .  . . . . . . . . . . . . . f!:'!:1.� I F A S T  E R THAN S H 0 R T H  A N D I Straw carTier and stacker. G. D. Larum . . . .  . 63a.21r ... 
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�'yfe . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  tl ,l o; H  N O  itl ORn M I STA K ES 
�urveyor'� m�trument. n. Grant . . . . . . . . . .  . . . . .  tt�-)·:t!f{ No more il legible J�otes. 
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Table. See Ii'old io" table. 1 11 
'ruble or desk attachment for chairs or seats , W. K. I.oujlbboruu"b. . . . . . . . . . . . . . . . . . .  . . . . t»1.R2:1 
Tab !et Slid iudex. J.  G. Nolen . . . . . . . . . . . . . . . . . . . . . .  63:{,147 
'l'a l kll lK machine soul ld reproducer. A .  Bet zold . " , tia:{.:t2H 
'l'elepbone desk al ld directory support . combined . 

!:\. H. llodd. . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  1'�l.4:r! 
Telephone exchange switch board :o\iJ,!lull ing appa· 

ratus. 'I'. C. Wales. J r . . . . .  . . . . . . . . . .  thl,;�,.tm 
Telephone syst.em. W. M. Davifl, . . . . . . . . . . . . . . . . . . . . thtta.fi 
Telephones. combined Ilenerator and rlllJ(er for • 

• 1. G. Nolen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'l:l. I4H wltb the Improved Wash- ' .  Teniperatnre limits. mechanism for controHin� 
burne Pat ent C u "  H old-

VVA N T E D .  
WANTED-One Pulley Latbe. new or second bm,d. 
preferably 50 incb. Palmetto FIbre Co . .  F'rederlck. �l rl .  
WANTED-Position as  Man ..... er or  Assistant 1 <  
Paris Exposltloo. Exblbit o r  Sole "genct for Genua. 
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T U R B I N ES Iar" Send for C ircolar "Ill." 
JAS. L E F F E; L  & C O  

!Sprio gfielll. OhIO, U. S. A .  

I CE 
� U N I O N  M O O E. L  W O R K S  MODI:"' L S  1 0  C A TA L o C U e s ' R e E.  

5. G E.AR5 @ 1 9 3  C L A R K  CH ICAG O .  and indicatinp:. Griffiths & Wbetbam . . . . . . . . . . 6.'13.191 ij b J ed '  t b �'h i l l  coupllnjl. A. fl. �'orsytbe . . . . . . . .  " . . . . . . . . . . f>lH42 ;�� C':::',t fb::;' ; l':fll �e:�� 'I'ieket, M. G. Carrel . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . .  6:l.1.o04 slip but may be instantly re- I '  - ' - - -
�'ie plate. adjustable. F. Ilurger . . . . . . . . . . . . . . . . . . . f>l:l.noo leased. llrawer. Supporters, NOVELTIES & PATENTED ARTICLES +������gi:e
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it Manufactured by Contract. Puncblng Bles, Special Ma. '!' ire for wbeels of road vebicles. resi l ient. H. C .  'fr��s:�s. B�  m�l\. ':life. 'iy,e. cblnery. E. Konlgslow& Bro., 181 8enecaSt.,Cleveland.O. 
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;�:uii"';tic."F: ·1·oni: · � · � : � � � : ·", : : � � : : � : : : : : : : : :  �tHr:: - r:;;e a�8!�a�':!v�1J�s�'t:1. a.!!!t a R I N D I N G M I LLS FOR ALL PURPOSES. Tire. veblcle rubber. A. E. Friswel l .  . . . . . . . . . . . . . . .  f>3:l.444 

A '  R' C B P W b c;;;:-t B rd P t t U I �·Ire. veblcle rubber. C. H . . Wheeler . . . . . . . . . . . . . . . . t''l.1J'l!1 mer,can I n g  0 . .  ox • ate r  u ry.  o n n .  versal Eccentric Mill. Address J.Ol!�&
u
G
s . pa .eSnIM

np; 'rires. apparatus for setting rubber. Wheeler & S 8 !!\. 
Kremer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.·1.1,541 BABBITT METALS. -SIX IMPORTANT 

ON, 2 Rodney !Street, Brooklyn, N. Y. 
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Tobacco pipe nnd wbistle. combined. J .  & W. Ar· 
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jlyle . . . . . . . . . . . . . . . .  .- . . . . . . . . . .  . . . . . . . . . . . . . . . . . m:l.41 1 
Tohacco smokin� pipo. I. Nicbolson . . . . . . . . . . . . . . . . fh-Ci.2B2 
�·ootb .  art illclal. �'. Ernst. . . . . . . . . . . . . . . . . . . . . . . . . . . . 63:1.12H 
'l'orch. automatic l illhtin�. Hokerstedt & 'We�-

terlund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'l.1.198 
Towe. holding device. J. Egbert . , . . .  . . . . . . .  . .. 6:�l.2:17 
Towing system. canal boat. T�. P. Perew . . . . . . . . . . . 6.1;{.294 
'llrack sandinti!' nPPllratus, pneumatic, J. H .  Han-

Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  633.194 
Traction wheel . H. C. C lay . . . . . . . . . . . . . . . . . . . . . . . . . .  63:;.282 
Trap. See J4'ish t.rap. Sink trap. SteaID trap. 
Tree or plant prot ector� W. L. Morris . .  . 6:-ti,.�28 
Tripod. H .  Heitmann . . . . . . . .  fi.'l:J.2!l4 
'l'rou�h. See Hog trou�h. 
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lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  ' . .  I;:ti,�, 
Type justifying H.l1d spacing Inflch ine ,  C. \V . Diel;;-

ioson . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  . . fi3.1.30fl 
'l'y-pewritin,z machine. KiHman ,&  Brat ten . . . . . . . . H,�.l:f.J 
Typewriting machine attacbment. J4'. (; . Prihyl . . f):\''i.a47 
Vacci nation appl iances, case for! R. M. H i�l!i l l� . . f);ti.4M 
Valve. �'. M.  Bell . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  1''l.'I.4IR 
Valve. J . · F. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;:1.1.46.1 
Valve actuating device. J. It"'. BH.tchelor. . . . . . . . . .  6,'l:i.4}:=) 
Valve. lIoat. H . G. ·ri l l l ll�bast . . . . . . . . . . . . . . . . . . . .  " l�l.3.11 
Valve for vessels containing' carbonic aCid . l .  

Qurin .  . . . . . . . . .  . . .  . . . .  . . . . . . . . . . . f.:l.1.217 
Valve. pneumatic tunl !  J. Boyer. . . . . . . .  U3B.35.=) 
Valve. safety. ']'. A. Bryan . . . . .  . . . ' "  . . . . . 633.421 
Valve. tbermostat. G. Scarfe . . . . . .  6.'l.1.219 
Vebicle brake. M. N. Col l i n s . . . . . . . . . . . . . . . . . . . .  . 6.13.231 
Vehicle frames. etc . •  with protected snrfaces, 

provHtin,::. C . .... Church . . . . . . . . . . . . . . . . . . . . . . . .  f .. 1.'l.OOfi 
Vehicle. motor. e. M. Uissosway . . . . . . . . . . . . . . . . . . . .  G3i;.28.·� 
Vehicle. motor. F. H. Ricbards . . . . . . . . . . . . . . . . . . . . . 6.'l.U57 
Vebicle sprillg'. C. L. Thomns . . . . . . . . . . . . . . . . . . . . . . 63a.225 
Vebicle step. rubber. Wbeeler & Kremer . . . . . . . . . .  6:�1.540 
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Velocipede saddle, W. Rudermacber . . . . . . . . . . . . . . . 6.'l:1.487 
Velocipede seat support. C. Worthington . . . . . . . . . .  6:�i.177 
Vine pul l inJl machine. A. R. Munson . . . . . . . . . . . . . . . 6a:1.209 
Vise. quick action. A. Katzki .  . . . . . . . . . . . . . . . . . . . . . . . 6.1:i.28fl 
VotlllJ;t machine. J. Roser . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti:ia.492 
Wagon brake. E. T. Robertson . . . . . . . . . . . . . . . . . . . . . . 6,'J,:1.276 
W8�her cutter. J. A. Heinz . . . . . . . . . . . . . . .. . . . . . . . . . . .  n:-),'{':'UH 
Washinll machine. A. J. Ziegler et al .  . . . . . . . . . . . . . (�1.'l.118 
Water closet. P. J. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . f�'i:{.2�2 
Water feed device. W. P. M lxsnn . . . . . . . ' "  . . . .  naa.fl2fi 
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i � lvellt. intJ IS probably patentable. Communica
tIOns Strict Iy conttdentiaL Handbool{ on Patents 
sent free. O lctest agency for securing pal-ents. 

Patents taken tbroUllb MUlln & Co. receive 
special notice. without churJ!e. in the Sci¢ntific Jlm¢ri�an. 
A handsomely i l l ustrated weekly. Lar�est cir· 
culatlon of ally scientific journal. Terms . .... i a 
year ; four months, $1. Sold by al l newsdealers. 

MUNN & CO.36 1 Broadway.  New York 
Brancb Office. 625 F St . . Wasblngton. D. C. 

'l���e«el TYPE W H£ELa. MOOELS .... EXPERIMENTAL WORK.IMAU.MIOtIJllOl:f _ NDVEUIE� ��� �D". ATUICIL WORK' 100 "AaaAU 8! N,'fa 

I GAS ��� GASOLINE ENGINES 
WAT E. R  M O T O RS 

B AC K U !J  WAT E. R  MOTO R CO N E.WA R K  N J U oS A I $525- Ag��t·s �roflt-pe;-.;,ontb. New articles. 
�'a8t sellers. mo.t profitable emplo�ment. 
A Jt.W sample and terms free. rrv us. 
Elect rollrapb Co . .  28 Bond St . . N. Y .  $ 3 0 S Senn "' yollrad_ a ay ure " " " w e w H I ,how yo. 

how to make '3 ada, 
absolutely sure ; we 

. furnish the work and teach you free ; you work hi 
the local ity wher e you I i \'e. Send us your address an d we wiD explain the bUl'iness fully ; remember we guarantee a clear pro
fit of ,3 for pvery day'� work .  absol ntely SlIre, write at once. ROYAL MANU.·ACTl'RING CO., Box I I .  UETllorT. BICo. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions develuped. Speclal ll1acbinery. 

E. V. Baillard, 1 06 Liberty St . .  New York. 

P ltn�£ VAP�R lAUH�HE� 
Stock Sizes 1 4  to  22 foot. 
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ek���I ·fi':fin!· �c:.��i·lie: · (� .. . \Y. t);{;J. 184 �afe, Rel iahle and fully guaranteed. 
Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f;la.252 Prices � 1 6 0 a nd u p .  Send for Cata logue.  P I E RCE E N G I N E C O  . • 1 7  N .  1 7 th Street. Raci ne .  Wis .  ��i�gl�� mm"i��l�e Fie�di!�
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");1,218 -----------------------------------
Mitcbell & Rbodes . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  f,�;U.'>.; l'A L1U ER StationarY T H E P A R  I S Weigbt and pressure jndicator, E. McGarvey . . . . .  63.1.471 aud !\larine Gasoline En- ' 

WeldinJl wire fabriCS. macbine for electrical ly. J.  gineS 31ld Launcbes, Motor 
E X H I B I T I O N  

C. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 633.214 Wa,llon Engines. Pump-
Wbeel. See Paddle wbeel . TractIOn wbeel . Ing Enl'lnes. 

Water wbeel. � Send for catalojl. 
��I����11�r�n?:c�:��oj.·iwiBti,;ii ;.iiii ·._i,:eicii: 6.'l.1.:I;lO PA LlllER BltO �. , 1l1 I A N U �, CON N .  

in,ll rawhide, J .  P.  Donovan . . . . . . . . , . . . . . . . . . . . .  nl);{,43.1 
\\'indow JOCk. automatic, J .  Robertson . . . . . . . . . . . .  6.'l.1.4!H 
Wire fabric machine. E. F. Shellaberger . . . . . . . . . .  63H.37f1 
Wire tigbtener. L. H. Clyborne . . . . . . . . . . . . . . . . . . . . . 633.425 

DESIGNS. 
Badp:e. H. ScbaeO'er. . . .  . . . . .  . . . .  . . . . . . .  . . . . .  . . . . . . . . .  :lI .!>I4 
Badge. etc . .  W .  S. Tarrant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.51.> 
Rottle. Vf. B. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :n .5IH 
Rroom cover. O. S. Kulman . . . . . . . . . . . . . . . . . . . . . . . . . .  31.5aO 
Cleaver. butcher's� J. McKinzie . . . . . . . . . . . . . . . . . . . . . . 31 .5a4 
Comb for personal wear. J. EschweJle . . . . . . . . . . . . . . 31,521 
Directory stand or similar article. Frost & Dutch . . 3J .:)24 
llisplay IIxture, store. H. G. Hotb . . . . . . .  31.525 to 31.52.'1 
Door or window 8e('urer. G. E. Johnson . . . . . . . . . . . . 31 .a�9 
Garment. bifurcated netber, J. A. Scriven, 

01.538 to al.M2 
Lace or rib'lOn holder. T. D. Hobbs . . . . . . . . . . . . . . . . . . :n.5:?:i 
Latch. �ate. W. R. \Vbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . :n .5.'t? 
��;
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Pump casing. F. T. Radecke . . . . . . . . . . . . . . . . . . . . . . . . . .  31.5::C{ 
Specu la. su pporting fork for vuginal ,  C. J .  Pill ing. 31.52'2 
Spoons. etc . .  handle for. S. Stobr . . . . . . . . . . . . . . . . . . . 3i .5Hi 
Spoons. forks. etc. , hundle for, J� . R. Horton . . . .  , .  :)1517 
Stove. gas. Il. P. G i l lespie . . . . . . , . . . . . . . . . . . . . . . . . . . .  ;: . �ii 
Tbimble. sewinjl. C. C. Clancy . . . . . . . . . . . . . . . . . . . . . . . : 2(1 
Trace fastener spring. �. Harbison . . . . . . . . . . . . . . . . .  31.  'n 
Wheel. sprocket. W. F. Remppis . . . . . . . . . . . . . . . . . . . .  31 .5;10 

TRADE MARKS. 
Alimentary and dietetic products. cerl.ain named. 

Maggi �'ood Works . . . . . . . . . . . . . . . . . . . . . . . . • 33.482. 33.48:l 
Antiseptic dressing. surgeons'. Johnson & John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1.1.480 
Bakery products. certain named. 14". 'l'euscber . . . . .. 3.1.484 
Boots and shoes. Atlas Sboe Company . . . . . . . . . . . . . .  33.476 
Coffee. Shaw. Hammond & Carney . . . . . . . . . . . . . . . . . .  33.485 
�"'Iour. wbeat. Atlanta Mi1l inJ! Company . . . . . . . . . . . .  3.1,487 
Hammock8 ann supportillg alld suspension de· 

vices therefor. L E. Palmer . . . . . . . . . . . . . . . . . . . . . .  3.1. 477 
Horseshoe nai ls .  Ausable Horse Nail Company . . . . ::\a.48H 
Lamps. acetylene ,Ilas. J1"'. W. HedJlehrnd . . . . . . . . . . . . aa.488 
Medicines for diseases of l ive stock. L. Ha�adorn. 3a.479 
Painters' suppHes. certain named . Aktien$Zesel l -

flchaft fur Asphaltirunjl und Dachbedeckung. 
vormals J. Jeserich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:l.481 

Pell�, fountain, F.. Todd & Company . . . . . . . . . . . . . . . .  3::;,475 
Photo$Zraphy. portraits by. G. W. LeedS . . . . . . . . . . . . 33.473 
Puzzles. certain named. Hyland Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.474 
Remedies for certain named diseases. J .  A. Mon-

"er . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1;1.478 
Rifles and spring Jluns. air. Crescent Gun ('om· 

pan)" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.4!la 
Vehicles. automatically  propel led wheelen . " Lo-

comobile " Company of America . . . . . . . . 3a.490 to 33.4B2 
Water, sprio$Z. Quabaug Spring Water Company . .  33.486 

Th Parmer who Is interested in AR. e ricul tural Pursults forProflt and 
Progre8s shonld subscribe for 

.,.",.... ...... ·. · AG R I -
IT WILL AID ANY C U L GOOD FARME� -AND MAKE HIM

T U RA L M O N EY. 
E PI TO M I S T. 

I� Is for the busy,practical.worklng farmer l of America. 
It Is their paper and claims their support. 

OUR LITERARY AIM ��:::,s���:rn��r.:':J����� densed and readable form. the most timely and valuable essays, suggestions and records of experience wblcb appear In tbe world of agricultural literature; besides giving. editorially. sound. practical. timely advice on all subjects pertaining to tbelr bUSiness. 
Regular subscriptIon price 50 cents: 35 cents wben paid In advance. Circulatioo 200.000 copIes montbly 

penetratmg every State and Territory In the U. R. and 
Canada. Sample copy FREE. Agents wanted. Write. 
AGRICULTURAL EPITOMIST. I NOtANAPOLlS. I NDIANA. 

�8u USE GR INDSTONES  P 
If so. we can SUPPlY you. A1J sizes 
Jn ofl ll n t,ed and u n m o u n t e d .  always 
kept in stOCk. R9memoer. we make 8 
�r:.
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The CLEVELAND STONE CO. 
2d Floor,  W i l s h i re.  C leveland. O • .  

THE ELECTRIC HEATER. -A VALU-
able paper, with working drawinge of various forms of 
�?:c�:fg
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TIFIC AMERICAN SUPPLEM "NT • I J 2 .  Price ]O cents. 
For sale by !\lunn & Co. and all newsdealers. 

Y O U  CAN MAKE. i I OO.A W E E. K  ' OWN YOUR OWN SHOW. C O M P L E.T E.  O UTr lT-$ I O O. 
L IFE M O TI O N  F I L M S  &. MACH I N E. S GREAT PAS SION PLAY 6. ? O O  O T H E R  S U B J E C T S  I. L V C, T R- C A T A I.. O G u E. 5  F" R E: £.  

L UB IN. LARGE S T  MFR PHILAD£L PHIA P. A 

A well known American Journalist and Correspondent. 
speaking French fluentl y and wel i a.cquainted with 
Paris. wishes to represent a. few American firms at. the 
coming exbibltion. ('aD prepare ('irculars and press 
matter in Enlllish. French and German, see that ex-
�i��: a'::'d tr�':::�fl; r���t

n
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office op�n in Paris severaJ months previous to and dur-
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t
k��'il��)rl�fw���m��t��:�ry

c
;:k

a
gft� 

MANUFACTURE OF BICYCLES. - A 
very comprehensive article giving the deh.ils of COllstructlon of every part of t hese vehicles. With 15 en
gravings. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT. No. 1I01il. Plice \0 cents. To be bad at tbls 
office and from aU newsdealers. 

VOLNEY W. MAS O N  & C O . ,  
Friction Pu l leys, C l utches & E levators 

P R OV I D E N C E  R .  I .  

D . L . H O L D E N  
S 1 3 3 6  B E. A C H  S t .  PH I LAD�LPH IA  PA . 

REGEALEl) ICE MACH INES 
5[[  r l R s T  PAGE S( IE.N T I r \ C  AMER I CAN sur 2 .  \ 3 9 � .  

Automobiles �-� .... 
1'be SCIENTI FIC AMERICAN for May 13, 1899. ts 

devoted mainly to illlll!trations and detailed de
scriptions of various types of horseless veh icles, 
This issue also contains an article on the mechsn
Ics of tbe bicycle and detailed drawings of an auto
mobile tMcycle. Price 10 cents. 

Tbe following copies of tbe SCIEN1'IFIC AMEH
ICAN SUPPLE)[ (;!NT give many details, of Auto. 
mobiles of ditferent types, with many il lustrations 
of the vehicles. motors, boilers. elc. 'J'be series 
make a very valuable treatise on th'e �ubject. 'rbe 
numbers are : 732. IIW ,  W3 .  Io.;;l. 10:.1. 1055. 1056. 10M. 
1058. 1059. 1075. 1078. 1080. 1082. 1083. \099. 1 1 00. IIIo. 
1122. 1178, 1195. l I !l'J. 1206. 12m SUPPLEMENT No. 
1229 contains a high l y  interesting artic le Jriving 
full data 8S to operatiug costs of horse and electriC 
delivery wagons in New York City. Price 10 cents 
eacb, by matI. For sale by aJl new;deaJers or 
address 

MUNN &. CO.,  Publishers ,  

3 6 1  Broadway, N e w  York. 

LABELS . Planning tnu Jew Bome .4 Original Old Homestead . "  for puddinJl sallce. �� . 
M. Clough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.1:11; 

A pri n tPd copy of the specitlcation and drawin� of Anyone contemplating the building of a new home will flnd the 
any patent in the foregoing- list. or any patent in print B ' I d '  Ed 't '  f th S ·  t'f' A 

. 
Is.ued smce 1863. will be furnished from tb,s office for U I mg I Ion 0 e clen I IC mencan 10 Cent8. In ordermll please 8tate the name and number 
of tbe patent desired. and remit to Munn .I; Co . . ;ltil I Of pecnliar a

. 

nd
.
absorblng interest. Tb!s beautiful pnbllcatlon is 

Broadway .. New York. SpeCial rates will be �ven where issued mOilthly. ano. contains practical arttoles and 8ugllestions 
a lar�e number of copies are desired at one time. . on modern house building. together with a serles of sple::did 

C a n n dian patenu may now be obtaIned by the m. r��iies�0�I�r'ftP3;fJri�k!� :�:i�
s
tl��g �g�[ ��

s 
A

f
81�:'��=�e

u
gf ve!ltors for any of the Inven�'ons named In the fore- this  handsome periodical is otten worth tbe year'8 subscription 1I00ng list. provided tbey are SImple. at a cost of UO eacb' l price to tbe intendlnl! builder. Write to-day and send 25 cents for 

If complie&ted tbe OO8t will be a little more. For f�.11 a single copy. or �.50 tor annual 8ubacrtptlon. ��.'t=�"':-=�� New MUNN " GO., Publleb .... , 86 1 Bro&dWllt New York. 

© 1899 SCIENTIFIC AMERICAN, INC.



Diag iitn tnB Wnip l 
\� ou can flo witb · 
out it now. No 
h o rse to k e e p .  to 
!:ltuble.  to stumble 
(If to bol t .  I Science and �ki11  
oner you t he 

Winton 
Motor 
Carr iage 

P l'ice $ 1 , 000, ]0;0 A ge, , /, .  'ril e triumph of 
19tb century mech a n i sm. Easy and �Hfe to operate. 
� pped controll e d  by your own will. Clean. elegant anfl . 
economical. Hydro-carboll system. �end. for free rata I 
T H E  W I N T O N  M O T O R  CAR R I A G E  C O . ,  C l ev e l a n d , O h i o  ' 

Works Swiftly 
Wears 
Slowly 

Remington 
Standard Typewriter 

W V CKOFr. SEAMANS 6: B E N E D ICT, 
327 Broadway. New York. 

"C E M " SA F E T Y  R A Z O R  

�. - . 

t m llo •• l b l e  to ('11 1 t h e  l<' .... �. 
� . , � , It's t h e  IJe!'lt and �illl l) le"'t �afe-

\. ' ty ever devised. 
No gxpcl'ieuce ReqUi red . 

. . . 

. • . 

. 

\\. t' (" llurunh-'(" nud Ket'p TIIt· tII 
!' h n r p  for One "\" enr. 

I !  •• • P R I C  • 5 2 . 0 0 .  P O S T P A I D  
j � . . � Sm'/ for 1Il,�'tratcd Price [A,/. �"" . .• .  _li;;::_ 'I' ll .,  fa:'t ( T T I. t: R \' (;0 . •  

�c Wcll: That's F i l ' . · � "  .. 't �  lI " d "'oll �t • •  � ('w "'· o r  ... . 

There is 110 Kodak but the Eastman Kodak. 

Kodak 
Simplicity and Kodak 
Quality created 
standard by which all 

the 

cameras are measured. 
That 's  why the clerk says : " I t ' s  as 

good as a Kodak , "  when trying to sell 
a n  i n ferior camera.  

Kodaks $5 .00 to $35.00. 
Eastman Kodak Co., 

:'� odt/k Cala/o.r;uesfree of dealer .. or by mail. Rochester, N. Y. 

Use Taper-S leeve Pu l leys 
The Best i n  the World. Solid- Web 
I roll-e entel' Hardwood Dyna-

P��
l
lfY�/;r�t�I:;�_�!I�

i
gl 

for connecting and dis-
eOlln€,eting Gas and �team En� 

Shafting, Dynamos. 
Machi of all 

motive 
r�O"';l·�1TI�nt.' and 

j c itnt i f i c  �Ultr i cau. 

The sale of this new pipe tobacco. since it was firs t advertised in this paper. has been 
extraordinary. More than 10,000 men have written for sample boxes of .. Old 
English." lnd are now smoking it with satisfaction. It disappoints no one 
always smokes .. coot ,"  and is a common·sense tobacco to smoke in a pipe. 

SEND 10 CENTS for a tr ia l  box of Old English 
Curve Cut. and you witt receive 

by return mail one of the new cur'bed tin boxes. containing 1 2  slices of i t .  
and a booklet of practical suggest ions about pipe-smoking. Address The 
American Tobacco Co . •  III  Fifth A venue. N ew-York. N. Y. 

----------------

VEEDER RAT CHET COUNTER 

SEPTEMBER 30, 1 899 
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ITrib;��:NBi���le ! 1 
� t 

Yes even in lees than a minute was the marvelous 
tillie made b y  C. 1\1 . Murphy on a 'l'ribt ne Blue 
Streak, Model 450, paced b y  a J ocomotive. N o  bicycle has ('ver been rid dell as fa�t as a TrIbune. I t  i s  t h e  
lJest and f'astel'it wheel in the worl d.  t � Write for Cat;llo(JUC. t The B lack Mfg. Co . •  E rie ,  Pa • 

• " I  • • • • • • • • • • • • • • • •  , • • • •  , • • •  ' • • •  ' . I �  

Greameries 
are u sing with great sat� 
isfactioll and econ omy 

T H E  C H A R T E R .  
N o  Fire � 1" 0.  Coal ! No. Smoke ! 

�o DJ:mger ! No. D i rt ! � Send for Testimonial. to "!'1L==='F=::=J�' 
Charter Gas Engine Co. ST��� 17hl

.

L l .  

" P TRADE MARK -0 " 
E C A M O I  

A L U M I N U M  PA I N T . 
Latest appl ication of Al uminum. I�ook8 l ike Frosted 

S l i ver. Washable. Unt arnishable. "·a l el". Oil und 
�Va�tt�s�

r
K�<tt�!tor��r���: J'����\v�IFIl:I��CI) ii!��cJ;;� 

namos, Motors. A pparat us. A re Lam ps. Eockets. nrack
NS Cars, StatI Ons, General DecoraUon, etc. Sam ple 
bottle, by mail, for 25 cents. 
T H E  A M E R I CAN P E G A M O I D  C O  .. 3 3 9  B'way, New Y o r k .  

WHEN  YOU  COME  TO NEW YORK ,  
. n !t.i3�:��

a
{V!\� hn{}ht;:J�,��

e ��� rfPpi: or Hat Pin with t h e  h ead and bust of D E W EY. Made from Mteel taken 
from tb e Batt leship h ilIaine." 
Watch Charm bas gold pl ate r im. lJ.  S .  
Govern mp.nt certificate accom panies 
each article, 2 :J  cents each

f 
p. stpai d .  

Mo
W. 

r
F�

u
D��}t 

n�l F!W: c<6�;Y. 
9 iUaiden Lane, Ne,,' York. 

Sole },[a lluf'r of Maine stul Nrl1'l'itie,s. 

A GOO D O R D E R  
T h e  old adag-e, " t h e  proof of t h e  p udding is  i n  t h e  eating, " a l w ays proves true if1i 

regard t o  t h e  G ri ffi n  M i l l s .  T hose w ho k n o lV them best l ike them m ost, as the 
fo l lowing ord e r  i n d i cates.  

L E H I C H  P O R T L A N D  C E M E N T  C O .  
M a n ufactu re rs o f  H igh C rad e P o rtl a n d  C e m ent. 

B R A D L F V  Pl'L\' E R I Z E R  C o . ,  SJ2 State S t . ,  BostOll ,  1\1<1ss. A L L E :'IJTOWN, PA . •  July 17. 1 89<). 
C E N T L E: \I E !'oi : R e pl y i n g to your:-; o f  t he 1 4 t h  i ust.  i nqu iring a s  to th<: s a t i s faction you r e r i ffi ll l\'I i l l s  a re g i v i n g  us, would say 

t h a t  our Compa n y ,  h a v i n g  rece n t l y  decided to h u i l d  a n e w pla n t,  we h 3 \'e  been l ooki n g closely i n to t h e  work i n g  a n d  opera t i n g  
o r  o t h e r  k inds o f  m i l l s  f o r  p u l \' e ri z i n g- cemen t c l i n k e r  a n d  l i m e  rock,  a n d  h a v e  concl uded . a f t e r  t horotl�h e x a m i n a t i o n .  t h a t  w e  
W I l l  e q u i p  o u r  T l t' w  ",'orks w i t h  2 S  G ri ffi n M i l ls .  T h i s ,  i n  addition to 011 1' presen t  plant,  w i l l  g i v e  t lS .') 2  o f  you r n l 1 1 1 s  i l l  u s e .  This 

::;huuld be su ffi c i e n t  e\' i ut:' uce t h a t  w e  a n:: w e l l  pleased w ith t h e  Griffin M i l l s .  Yours t ru ly . 
(Signed )  C H A S .  A. M ATC HAlII , S u p er i n t e n d e n t .  

'Ve wilJ be pl eased to furn i s h  i ntendinll buyers w i t h  ful l  i n formation regarl1mg the workine Q uaUtie� of these Mi l ls 
for pulverizing all varieties of' refractory substances . . . . 

T H E B R A D L E Y  P U LV E R I Z E R  CO.,  Boston,  M ass. 

© 1899 SCIENTIFIC AMERICAN, INC.




