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NEW YORK, SATURDAY, NOVEMBER 11, 1899. 

THE ELECTRIC POWER PROBLEM OF NIAGARA. 

"Vith the article which appears on another page of 
this issue we close the series, on Niagara Fal ls as an in­
d ustrialcenter, which has appeared at interval� d u ring 
the p resent year, and it wili now be opport une to 
sum u p  the results which have been accomplishej, and 
see how far they agree with the expectations which 
Wflre formed when the " harnessing" of the  Fal!.; on t h e  
present extensive scale w a s  seriously u n d et·taken.  

In t h e  first p lace it must be u nderstood that the 
generation of fifty thousand e lect rical horse power was 
not attem pted p rimari ly with the expectation of trans­
mitting it to far distant centers, there to be redistribut­
ed for local use. It is true that this was popul arly 
supposed to be the object aimed at in the Niagara 
Falls Power Plant, and in the early days of  its con­
s t ruction, w ri ters were accustomed fairly to revel i n  
p icturesque descri ptions o f  t h e  silent flow of N iagara's 
energy to ci ties as far distant as Chicago and New 
York, where it was to displace every existing form of 
power by virtue of its extraordinary cheapness and 
convenience. 

As a matter of fact, however, the eminent specialists 
and financiers who had the courage to build such a 
vast electri cal plant did not undertake to generate 
this unprecedented amount of electrical energy with 
the idea of transmittil1g it in toto to far d istant centers. 
Not only was the art of long d istance transmission at 
t hat period i n  i ts comparative infancy, but it was 

foreseen that better economic results would be achieved 
in bringing the industries to the source of power rather 
than in carrying the power to the industries. As be­
tween the  two alternatives, there were o n  the one 
hand the gt'eat cost and losses of transmission,  and,  on 
t"he other, the question of cheap rai l way and steam· 
s h i p  transportation both for the raw materials and the 
ti llished product. The original promoters considered 
t h at, in respect of transportation facil ities, the prox­
imity of the G reat Lakes and the convergence of sev­
eral i m portant railroads at Niagara rendered this  an 
i deal manufactu ring centeI', and, acting upon the  con ­
viction, they purchased large blocks of land contigu­
ous to the power �tatioll, with the i ntention of renting 
the same for the erection of i n dustrial establishments, 
wh ich in the course of time were cel·tain to be at­
tracted by such an abundant electrical supply. At 
the same time, the company .wisely determined to de­
sign the electric instal lation with a view to meet­
ing the vat'ied needs of its c ustomers, and arrang-e­
llIents were made to supply, withi n  reasonable l imits, 
any kind of electric current t hat might be required, 

T hat the expectations of the company were well 
founded is seen from a study of the facts presented i n  
the series o f  articles i n  the SCIENTIFIC AMERICAN 
above referred to. In the few years that have inter­
vened since t h e  water was first turned into the wheel­
pit of t he Niagara Falls Power Plant, a large n umber 
of entire ly new industries have sprung u p  around, or 
within easy touch of, the station ; w h ile establish­
ments that were already ex isting have beco me ex­
tensive users of the power. That the tenden cv is for 
the industries to gravitate to the power rather than the 
power. to be transmitted to the industries is  shown by 
the fact that out of a total of 35,000 horse power de­
Ih'ered from the station, over three-fourths are con­
H:lllled in its vicinity, as against less than one-fourth 
that i s  transmitted to a distance-the principal long 
d istance transmission being that of 8,000 horse power 
to Buffa lo, for the use of the Cataract Po wer and Con­
d u i t  Company. 

Although the natural trend of events, controlled by 
wel l  understood economic laws, has brought about a 
centralization of indl1st-ries at the falls, it is not to be 
iuferred that long distance transmission will  not enter 
largely into the ult i mate utilization of the energy of 
Niagara. In the few years since construction was first 

J tieutifit �tUeritau. 
started a great stride has been made in art of generat­
ing and manipulating electrical currents for tramnllis­
sion, and the remarkable instal latioll recently opened 
in Southern California, where a transmis>:;ion of 83 
miles has been successfu l l y  accom p l ished ,  suggests 
that a large part of the 7Jf luilliolls of hyuraul ie  horse 
power available at the falls llIay yet be transfor med 
and tran smitted to the large c i t i es of the East. T h e  
present i n dications are, however, that for 80l11e time to 
come transmissions are uot likely to be attetupted for 
d istances of O\'er 100 mile,. 'l'lw <iiri"lllties are not 
now so much of a physical n ature (thauks to the a l ter­
na ting cu rrent of h idt potenti a!), b u t  are largely eco ­
nomical-the great cost of the ll lle rapid l y  ofl'sett ing 
the cheap cost of prod uct ion at the PO\\'!'!' stat iO ll. 
The po wer from the fall� cou ill to-dav be trallsluitted 
to a d istance of IOO miles wi t h  a lOSS

' 
of 20 pel' cent ; 

and i n  spite of this loss and the gt'eat cost of t h e  l i ne, i t  
could compete successfu l l y  with

· 
steam power a t  a cost 

of $60 per horse power per annum.  

••••• 

COMMISSIONER DUELL ON TRADE M ARKS. 

By the courtesy of COIll m issioner Dueil we are en­
abled to present on the adjoi n i n g  page an add ress 
wh ich he recently d elivered at the International COIll­
mercial Congress at Ph iladel p h ia on the subject of 
trade marks. From t h e  wide  range of Sll bjects con­
nected with his  work as Patent COlli missioner, M l'. 
D u ell chose for his address one w hi:oh is part icu­
larly applicab le to the remarkable expansion of our  
foreign trade which i s  now taking place. H e  lllakes 
out  a strong case in favor of t h e  use and registration 
of trade marks, both as an incentive to our manufac-

· 

t u rers to maintain the h igh quality of the ir  exported 
goods, and as a protection against foreign competi tors 
who may at tempt to pass off a poor im itation as the 
�en u i n e  article.  T h e  statistics of our exports, as 
quoted in the address, show that the introduction 
of American manufactured prod ucts into foreign 
cou ntries is advancing by leaps and bounds, our  
exports for the 

'
first nine mont h s  of t h e  present 

year being $280,000,000, as ag-ainst $230,00(),OOO for the  
same period in t h e  year preceding,  a n  increase at the 
rate of  about $67,000,000 for the whole yt'ar. It should 
certainly be the first duty of our manufacturers to see 
that these goods, representing over a quarter of a bi l­
lion dollars in val ue, are sent abroad under the fullest 
trade-mark protection that the law can give. As an in­
dorsement of the Commissioner's recommendat ion that 
man ufacturers who s h ip abroad should adopt a trade 
mark, we may mention that to the writet·'� k nowledge 
a pri vate inquiry which was lately cond ucted devel ­
oped the  fact that an astonishing proportion of the  
goods ex ported bore no distinct trade mark.  The e v i l  
of this omission is s e e n  w h e n  we bear i n  m i n d  t h e  
fact t h a t  foreigners u nacquainted w i t h  the En�lish lan­
guage are unable to distingu ish  the mere manufactur­
er'� llall le from other English words on the goods ; 
whereas they would readily acquai nt themselves with 
a distinctive name 01- t rade mark.  As an addition to 
the Commissioner's suggestion, w e  u rge that trad e 
marks be not only adopted, but that they be regis­
tered in foreign countries. N on-registered marks in 
foreign countries are unprotected, and as a matter of 
fact a competitor Illay register another's wel l -known 
mark and deprive the original owner of h i s  rights. 

It is a curious fact, the explanation of which we w i l l  
not enter u pon j ust n o w ,  that there are llJan y  firms 
w hich have adopted and h ave been using for Illany 
years trade marks that they h ave fai led to register. 

It has sometimes h appened (a case of the kind h aving 
recently come under our notice) that a firm has adopted 

a trade llJark which was already registered and in ex­
tensive use for the very same article-a condition w hich 
could never have existed had the firm in question gone 
to the trOll ble of registration, one of the chid bent'fits 
of which is  that in the process of applying for registra­
tion at the Patent Office, a thorough search is insti­
tuted to make sure that the particular mark has 
not already been re�istered. The case referred to 
above is  that of a milling firm, w hich ,  after using 
for over twenty years a certain lllaJ'k for its flour, 
applied for registration and found to its ,li smay 
that the identical mark had been in  registered use by 

another repntable firm for over a quaner of a century.  
As it happened, the lllatter was arranged agreeabl y to 
the interests of both parties, but it can easi ly be seen 

how the valuable reputation acq uired i n  twenty years' 
use of this particular Illark and the many thousands of 
dollars which had been spent in advertising might have 
been completel y lost to the fi r m . 

The llloral of this particular case, which could doubt­
less be d u plicated Ill an y t i m es over, is  that a manu­
facturer should not only register at  once the trade m arks 
that h e  may have had long in use, but also any new 
mark which h e  has Just adopted. 

The selection of a trade mark is  not by any means 
the s imple matter that many people suppose i t  to be, 
and we strongly recommend that i n  making such a 
choice, the manufacturer carefully read over the 
series of "don'ts" which are enumerated i n  the latter 
part of Com missioner Duell's address. 

NOVEMBER II, 1899. 
BUREAU OF ORDNANCE ON THE ARMOR QUESTmN. 

'Vhen a congressional committee deliberately ignores 
the recommendations of the tech nical bureaus and un­
dertakes to speak ex cathedra on a purely technical 
question ami �ay that this can and that cannot be 
done, the i u terests of the country are sure to suffer. 
As a result of the l i mitation of the price that IIlay 
be paid for armor for our batt lesh ips and cruisers, 
wbieh wa� brought abo ur by the action of a few C0111-
mitteemen in t h e  last Uongre�s, the good work of 
building up our navy b to-day i n  danger of being 
bronght, to a Jlosith'e standst i l l .  Thi� serious state o f  
allall's is brought o u t  i n  the aunual report of  Rear Ad­
miral O':'\eil, chief of the na\'al bnreau of ordnance, 
w h o  says: "It is qnite evident that the bui ld ing of 
al'luored ships of war lllUst soon be d i seontin ued b y  
t h i s  gnv!'1'Il111eut u nti l  the vexed questions of the 
sou rce of supply and cost of  armor are disposed ot." 

The present condition of the mutter of armor sup­
ply is as fol lows: Tht' contracts for the "Kearsarge " 
and" Kentucky" h ave been completed,  an d the H?'·· 
veyized armor for the battlesh i ps .. Alabama," ., Illi­
nois," and" vV isconsin" is now being man u factured, 
Of t h e  total amou n t  required, 2,481 tons yet remains 
to be delivered.  but i t  is l i kely that the contracts will  
be cOlllpleted by the c lose of th e year. In the case of 
the three battleships of the " Mai ne" class, authorized 
over a year and a half ago, and of the three battle­
s h i ps and th ree arlllored cruisers authot'ized last wi n­
ter, no provision whatever for arIllor has been made, a 
clause having been inserted ill t h e  b i l l  authori zing the 
six battlesh i ps and cruirers forbidding the clos ing of 
any contracts for the constrnction of the  ships unless 
t h e i r  armor could be secured for $300 per ton. 

The determi nation of Congress to say what pl' i ce 
shal l  be paid for al'IllOt' is respomible for the whole de­
lay, a n d  its att i tude on this  question has been marked 
by a dbposition to ha\'e its own way, regardless of the 
actual facts of the question, which does Illore credit 
to the  obstinacy than to the j udgment of the two or 
three cOlllmi tteemen who have been responsible for 
a positive dead lock in the construction of t h e  navy. 
The policy of obstruction was cOIll l lJen ced ill connec­
tion with the s h i ps of the " A labama" class. when 
Congress placed the abs.urdly low limit of  $300 pel' ton 
upon the price to be paid for the required H arvt'yized 
armor, Of conrse no b i d  was forthcomi ng, and it was 
only when Con gress h ad raised the l imit  to the  rea­
sonable figure of $400 per ton that contracts could be 
closed. This arbitrary interference i n  a qut'stion on 
which it should have been guided by the advice of its 
technical b ureaus resulted in a delay of one year and 
nine months.  

Congress is  now confronted wit h the question of pro­
vid ing armor for the six battleships of  the ,. Maine " 
and ., New Jersey" classes and the t h ree new cruisers. 
T here wou ld  be no difficulty in  clos ing contracts for 
the supply of Harveyized armor at once at the price of 
$400 per ton ; but the Harvey product, excel lent as it 
was iu its time, is not the bflst armor that can be !nade 
to-day. It is greatly i nferior in its ballistic qualities t o  
t h e  Krupp armor, w h ich is manufactured by a process 
that is  an i luprO\'e lllent upon the methods of face­
hardeuing adopted by Harvey. Man ufacturers of 
n ickel-steel Harveyized plates will only guarantee 
t h e m  to stand bal lbtic tests up to a cet·tain point, t h e  
uncertai n ties in t h e  process being' such a s  t o  p revent 
t h e  guarantee being ex tended any fu rther. The Krupp 
process is more certai n in its resnlts, and not only can 
the face-hardening be carried further i nto the p late, 
but the bod y of t h e  plate i s  tougher throughout its 
whole depth and possesses remarkable abtlity to resist 
cracking and hold together under repeated i m pacts. 
At the same time these su perior qualities are secured 
at a greater d ifficulty of manufacture, and a smaller 
quantity can be turned out in  a given time than 
by the Harvey process . 

'fhe armor question wil l be one of the very first to 
engage the attention of Congress at its next session,  
when it  will  be confronted with the alternati ve of rai�­
ing the limit of cost to something like $500 a ton, or 
cloth i ng the latest al1d finest s h ips of OUt' navy with 
armor which is greatl y  i n ferior to that ellJployed by 
t h e  other navies of the w orld. The l imiting clause 
which prohibits the construction of the new ships 
until  armor shall  have been secu red at a p rice of $300 
a ton is so supremely ridiculous i n  the eyes of all prac­

tical Jllen that t h e  mere�t prom ptings of self-respect 
should  lead Con gress to rescind the objectionable 
clause and pass a more rational m easure. 

The price asked for Krupp armor is not, in viflw of 
the fi rst cost of t h e  plant, the r isks of manufacture, 
and t h e  smallness of the output, excessive. It is beillg 
paid willing-ly by the E u ropean governments, and 
costly as it may seelll, the magnificent protective quali­
ties of the plates render them, ton for ton, as cheap 
if not cheaper t han tlwse manufactured u nder the old 
process. 

••••• 

AMERICAN EQUIPMENT FOR THE CITY OF GLASGOW. 

In t h e  m i dst of much h eated discllssion of the po­
litical expansion of the United States, it is refres hing 
to see with what rapid strides the commercial expau-
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sion of the country is taking place in every part of the 
world. T h i s  is a species of  invasion, upon the ethical 
and econo mical aspects of which we are al l  pretty well 
agreed; and on the receipt of each b u l let in  announcing 
the success of  the foreign representat ives of our great 
i n d ustrial t'oncerns in winning orders against strong 
local competition,  we may wel l  feel  a touch of patri­
otic pride. 

The latest and most s ignificant i nstance of o u r  i n·· 
vasion of fore ign territory is f urnished by the con­
tracts which several American fil'lllS have secu red for 
furnishing the plant and equipment for the Glasgo w 
Illunicipal tram ways. T h e  Nat ional  Cable and Con­
nu i t  Company is to s u pply  and b u i l d  the cables and 
conduits; the  E. P. A l l is Company the  engines; the 
General Electr ic  Company the electric fitt ings, and the 
first one thousand cars are  a lso  to  be su pplied by an 
AllJerican firm. 'l'he total val u e  of t h ese contracts is 
said to be i n  the neighborhood of $15,000.030. 

. ,.,. 
COMMISSIONER DUELL ON T RADE M ARKS.* 

The s u bject u nder d i scussion to-day is an import­
ant one, not only so far as it relates to domestic trade 
allcl COlllmerce, but it is  of even lIIore importance i n  
i ts bearing upon foreign commerce. w h i c h  i s  the sub­
ject we are all most interested in at the present t ime. 
T h e  manufacturers and merchants of this country 
Illust find an output for their  prod ucts in the markets 
of the world, and that they are beginning to real ize 
t h i s  is clear ly  shown by t h e  statistics i n  reference to 
t h e  export of manufactures. N ine months of the pres­
ent calendar year show t hat such exports amounted 
to very n earl y $280,000,000 against n earl y $230,000,000 

i n  t he nine  months of 1898. These exports form over 
31 per cent of our total exports, as against less than 27 
per cent for the corresponding months o f  1898. A n y­
t h ing, t herefore, which adds to o u r  po wer to hold and 
increase this  remarkable showing is of the u tmost im­
portance. 

In the fi rst place, to .secure a large foreign trade we 
Illust m a n u facture the goods that foreign nations d e­
mand.  T hey m ust be u nexcel led i n  the materials  o f  
which t h e y  are made, a n d  i n  t h e  man ner o f  maki n g  
a n n  packi ng them. W h e n  the t rade is  o n c e  estab­
l ished, it can be only retained by contin n i ng to send a 
grade of goods equally as good as those first sent. H o w  
important is i t  then t h a t  the exporter, i n  sending 
forward h i s  goods, shou l d  have them so marked and 
dist i nguished that when the mark beco mes kno wn, n o  
o n e  can palm off an inferior grade o f  goods as the 
product of the one who has establ ished the business. 
It becomes essential. t h erefore, that exporters should 
adopt and use trade marks. 

From t h e  earl iest days of recorded history i t  h as 
been the custom of men to i n d i cate t h e i r  proprie­
tary rights i n  all kinds  of movable property by the 
use of  individual brands, marks and other i n s ignia of  
ownersbip. As trade and co mmerce extended and 
ceased to be local, i t  became more importan t  for the 
manUfacturer and merchant to dist inguish their goods 
f!'Om those of ot hers. At first, s igns a n d  symbols, such 
as representations of animals, stars, shie lds, C1'escents, 
and t h e  l ike, were employed. As man ascended in the 
scale  and education became more d iffused, coi ned 
words were employed, b ut, whatever the mark selected , 
i t  should be one' w h i ch is a lawful t rade mark, the 
r ight to w hich can be maintained a!;ainst any and 
evel·ybody. 

'l'lle exclus ive r ight to property in trade m arks has 
been recognized by all c iv i l ized countries for many 
years: and as the i mportance and necessity for pre­
serving proof of  the adoption and use of marks be­
came 1D0re i mportant, statutory provisions for t h e  
registry o f  such marks have b e e n  en acted b y  most o f  
the countries of the world. 'l'h e  first national trade 
mark law in  the United States was adopted in 1870. 
That act was declared unconstitutional by the Supreme 
Co urt. Up to that time some 8,000 t rade marks had 
been registered in the U nited States Patent Office. I n  
1881 a new t l'ade-mark l a w  was enacted under which 
near ly  25,000 marks have already been registered. 
That the present law needs amendment is universally 
admitted, but  I wil l  leave for others the d iscussion of  
tha question as to h o w  the law should be amended. 

Notwithstanding t he large n u mber of marks that 
have been registered i n  t h e  Patent Office, thousands of  
al leged trade marks presented for  registration have 
been refused because they did not disclose matter that 
was susceptible of exc lusive appropriation, and this  
leads me to the point. to which I desire most earnest ly  
to call your attention.  The advice wi l l  consist largely 
of·" don'ts," although it will not be as sweepingly used 
as Punch's ad vice to the young man about to marry. 

Do adopt and use trade marks, not o n l y  for your 
domestic but  for your foreign trade. When you select 
a mark, be very careful  th at i t  is a lawful trade mark, 
and one to wh ich your right is undeni able. 

Don't adopt your own name as a sole mark for your 
manu factu re�. E vel'y man u n deniab l y  h as a right to 
use his own n ame upon h is own g-oods to indicate their 
origin an d ownership and as a g-uarantee of the i r  qual-

• Address delivered at the International Commercial Congress, at Phila­

delphia. 

I tit.tifit �tUttitaa. 
ity and character. This rig-ht is cOlllmon to all men, 
and, therefore, if there are twenty men by the naUle of 
Joh n  Adams, each one of  the t wenty has as good a 
right as any of the others. True, he cannot use h is 
name in an u n lawful  manner, and from such use he 
wi l l  be enjoined, but a mark which consists merely of 
the name of the  party using it  is a very weak reed upon 
w h i ch to rely. 

Don't adopt a geograph ical term. The S upreme 
Co urt of the United States has repeatedly held that n o  
o n e  can exc lu�ively appropriate to his o w n  benefit a 
geographical term so as to prevent others i n h abiting 
the same or s i m i lar territory from deal i n g  i n  s imi l a r  
articles. 1 t i s  t r u e  t h a t  the decis ions o f  the  cou rts have 
not been uui form on this subject, b u t  in e very case, 
with possibly one or two exceptions, w here the exclu­
s i ve righ t to use a geograph ical term has been sus­
tai ned, some pecul iar facts have led to the decision. If  
you w ish to keep out o f  l i tigation,  don't  select a geo­
gl'aphical term for your t rade mark . 

Don't adopt a descriptive word or n ame. It has been 
held by the courts t i mes without number that words or 
naUles s impl y  i ndicat i ng the q uali ty  or ingredients of 
the  articles cannot be appropriated so as to prevent 
others from employing the same words upon the same 
articles. 

Don't adopt a word expressing quali ty, grade or pe­
cu l i ar excel lence. No man has the excl usive r ight to 
u se any word or symbol wh ich m erely i nd i cates the ex­
cellence of his article. N o  more h as he  the rig-ht to ex­
cl usi vely appropriate for his products marks. letters, 
n umbers, 01' word s w h ich actual ly  i n d i cate the grade 
of the  art icle.  While 1 can not say don't  adopt a sug­
gestive word (for such a word w i l l  general l y  be sus­
tained by the courts), the greatest care should be used 
or YOll will enrich some member of my profession. 

It is so easy to select a device or symbol or to coin a 
word that there is no reason why a man ufact urer or 
merchant should select as his mark anyt h i ng whic h  is  
not a lawfu l  trade mar k  or w h ich i s  o n  the  border l i n e, 
and w i l l  i n  al l  probabi l i ty  u ltimately land him i n  t h e  
courts. S o  many al leged trade marks are presented a t  
t h e  Patent Office f o r  registry, and those not b e i ng law­
ful  t rade marks h ave to be rejected , that I have felt 
impel l ed to make use o f  this opportunity to uttel' this 
note of warni ng. 

T h rough our labor-saving inventions we are able t o  
produce man ufactured articles as ch eaply as they are 
p rod uced in man y  other countries w h ere wages are 
m uch lower. I f  then our manufacturers send OLlt o n l y  
such of our manufactured prod ucts a s  su i t  the tastes 
and req uirements of  the people to whom they se l l ,  we 
can not fail to  greatly extend our export trade i n  man u­
factured articles ; and,  wh en once established, if we 
have adopted and used lawful  trade marks to indicate 
o u r  ownership and ti tle, there w i l l  be no reason why 
t h e  trade, once  gained, cannot be kept indefinite ly. 

• ·e· • 
SEARCHLIGHTS FOR THE NEW YORK FIRE 

DEPARTMENT, 
The New York Fire Department is  about to add a 

complete portable electric searchl ight plant to i ts appa­
ratus. The searchlight wagon will go to  fires with the 
engines, etc. , and i t  i s  believed i t  wi l l  add gl'eatly to the 
efficiency of the forc?, both in sa v i ng l i fe and property. 
It  resembles a fire engine i n  general appearance, b u t  
instead of a p u mp i t  has an engine a n d  dyn amo. There 
are two search lights each with an 18·i nch lens. These 
will be carried on a platform behind the dri ver's seat. 
They can be used either from the platform or removed 
and carried to any d esi rable poi n t  of vantage, all com­
munication

' 
with the generator being kept up by means 

of flexible  cables which are insulated with rub ber. The 
lights are provided with devices for quick regulat ion 
so that the l ight may be spread out over a wide area 
or confined and directed to any particular point.  'l'h e  
purpose of  t h e  apparatus w i l l  b e  t o  l igh t u p  dark parts 
of the street and aid the firemen in laying the hose, set­
ting ladders, etc., also to l ight up the front of b uild­
ings where people may be in danger and to proj ect 
light into the buildings themselves. 

...... , . 

THE NEW GOVERNMENT PRINTING OFFICE .  

The n e w  go vernment pl'inting office wi l l  cost about 
$2,000,000. and it  is sai d that even after its completion· 
it wil l  not be large enough to meet the demands upon 
it. The new building w i l l  be eight stories in height, 
and its floor space will be about n i ne acres. The floor!:! 
will sustain a load of 85, 0(lO,OOO po unds. The bui ld ing 
wil l  be constructed i n  such a substantial manner that 
nearly the ent ire space can be filled with paper and 
books without injuring its sta.bil i t y  in any degree. 
Access to the various floors wi l l  be obtained by twelve 
electric e levatOI·s. T h e  building wil l  be l ighted with 
7,000 incandescent lights. A refrigerati ng plant wi l l  
furnish cold fil tered water on every floor for dr inking 
purposes. A large crematory w i l l  destroy al l  the refuse 
material, and this will aid in heating water, etc. It  is 
hoped i n  time that Congress wHI appropriate the money 
for modern typesetting machines, but it  is probable 
that when the census is complete and the reports pub­
lished, tbe equipment of the census printing office will 
revert to the government printing office. 

OUR CALIFORNIA NATIONAL PARKS, 

T h e  report just made to the  Secretary of the Treas­
u ry by Second Lieutenant Henry B. Clark, the acti ng 
s uperi ntendent of  the Sequoia and General Grant 
N a.ional Parks, in California, deals i n  an interesting 
manner with the problems under his control. During 
the past fiscal year m u c h  devastation of t imber by 
forest fires and of game by unlawful h unting h as been 
un preventabl e  by the force under his cOIIlmand, be­
cause of the necessary removal of the regular military 
patrol for war service and the entirely i nadequate 
force of c i vi l ian custodians appointed i n  their p l ace. 
It  is estimated that over 200,000 sheep h ave been roam­
ing at w i l l  over these reserves, private property fed at 
pub l i c  expense ; and by these many of the  nests of 
game birds have been trampled out and much of the 
herbiage needed by the e l k  and mountain sheep has 
been consumed . '],he latter two species have prac · 
t ical ly all  been killed off, and other smal l e r  game, now 
i n  greatly decreased quantities, wi l l  be preserved with 
d i fficulty un less i mmediate and energetic steps ar!l 
taken. Mountain l ions, panthers, coyotes, several va­
rieties of fox, black, brown, and cinnamon bear, d eer, 
mountain and valley quai l ,  and many species of fish 
are stil l  quite abun dant ; and probably the carni vores 
in  this l ist are holding their own. Speaking of the 
mighty forest monarchs of the General Grant Park, 
Lieu tenant Clark says: 

"The tree General Grant was named in honor of the 
general w h i l e  he was stil l  in command of the arm i es i n  
1867. The stump and log o f  the immense t ree exhib ited 
at the Phi ladelph ia Centennial are well-preserved ob· 
jects of  interest. Another log has been so burned that 
a cavalryman can ride through i ts whole length, 125 
feet. The stu m p  of t h e  World's Fair tree is to be 
found north of the Grant Pal·k. The largest tree in 
the Giant Forest is the General Sherman, 34X; feet i n  
d iameter a t  i t s  base. T h is i s  conceded t o  be the larg­
est and finest tree i n  the world ,  rival ing the eucalypti  of 
Australia in height, and far surpassing everything else 
i n  bulk. Another clean and health y seq uoia, which 
has stood sentinel over the S ierras and the Pacific for 
more than a thousand years, is called the Admiral 
Dewey. Visi tors are generally content to stand u n­
covered and almost mute from respect to these digni­
fied monarchs of our fore8t�." 

• •  e, • 
NEW METHOD OF DETECTING GOLD, 

A new method of detecting the presence of a s m all  
quantity of gold h as been recently discovered b y  Dr. 
Oh ler. By this  method the pres ence of quantit ies as 
low as 77 centigrammes per ton may be established. The 
operation is as fol lows: A q u antity of finely powdered 
ore, say 120 grammes, is introd uced i nto a flask. To 
this an equal volume of tincture of iod ine is added, and 
the mixture well  agitated. It is then left for  an h o u r, 
agitating from time to t ime, and 'i s  finally allowed to 
stand. When the sol ution has separated, a band of 
filter paper is saturated with t his, a n d  the paper al­
lowed to dry. This  operation is repeated fi ve or six 
times in s uccession, i n  order to completely saturate the 
paper. It is afterward calci ned, and i t  wil l  be ob­
served that the ash, when gold i s  present, offe rs a pur­
ple color. This  color should disappear quickly i f  the 
ash is  moistened with bromine water. The test may be 
modified in the fol loWlllg manner. A quantity of the 
powder, 120 graUlmes; is covered with bromine water, 
and after agitat ing during the course of an bou r, the 
solution is filtered. Upon adding protochloride of t i n  
to t h e  solution, i t  takes a purple color, i n  the  presence 
of gold, giving the reaction known as "Purple of Cas­
sius. " In the case of  sulphides the ore should be pre­
viously roasted, and when the mineral contains a con­
siderable proportion of carbonate of l ime, it should be 
calcined in the presence of ammonium carbonate. 

. � ... 
USES FOR CORN STALKS. 

Half a dozen years ago the farmer considered the 
value of his corn crop to be practical ly terminated 
with the husk i ng of  the corn. What was left was 
worth a very small  sum an acre as fodder. Many ex­
perimenters, however, worki ng along differen t  l ines 
have establi shed the value of the by-prod ucts of the 
corn crop, and there is n o w  a horne market where a 
farmer can get from $3 to $5 a ton for corn stalks, so 
that their  value is now from $6 to $12 an acre. 

T h e  American Agriculturist recent ly  gave the fol­
lowing list of what can be made from corn stalks; 
first, cellulose for packing coffer-dams on our ships; 
second, pyroxyline varn ish ; third, cel l ul ose for n itrating 
purposes for making smokeless powder an d other ex­
plosi ves ; fourth, as a packing material ; fifth, for paper 
pulp and the various forms of paper made therefrom, 
both alone and mixed with other grades of paper stock ; 
sixt h ,  as a stock food made from the fine outer shel ls  
or shives of the corn stalks and also from the  n od es, or 
joints. The leaves or tassels also furnish a shredded 
or bale fodder; seventh,  mixed feeds for stock contain­
ing fi n e  ground shell  or shives as a base and i n  add i­
tion thereto various nitrogenous materials and con­
centrated food substances, or blood, molasses, disti llery 
and glucose refflse, sugar beet pulp, apple pomace 
and other by-products; and eighth , poultry foods. 
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PROBLEMS IN LAKE COMMERCE. 
BY WALDON FAWCETT. 

Tbe problems involved in tbe successful conduct of 
the cOlllmerce of the great lakes have grown in com­
plexity within the past few years in a degree fully 
proportionate to the marvelous extension of the 
shipping interests of America's inland seas. This year, 
of all others, the vesselrllen were anxious that no 
derogatory influences should check or retard the flow 
of tl'affic, and yet in some respects they have fared even 
worse than usual. 

A moment 's consideration of the conditions existent 
in the commercial and manufacturing w orld will 
demonstrate the growing importance of that link in 
the industrial chain formed by fresh water transporta­
tion interests. With almost the entire year 1899 a con ­
tinuous record of a d  van cing prices in all t h e  commodi­
ties of iron and steel, cul­
minating finally in a con ­
dition nigh approaching 
a famine, thousands of men 
have bent their best ener­
gies to moving, from the 
coun try bordering on Lake 
Superior to the furnaces 
in the vicinity of Pittsburg 
an d the Mahoning Valley, 
every ton of iron ore pro­
curable for shipment. 

j'citutific �tutricau. 
the presen t  season upon which particular emphasis 
has been placed are those illustrative of the disadvan­
tages attending accidents to boats, which by their 
character proved a general menace to navigation. 
Lakes Erie and St. Clair, St. Clair and Huron, Huron 
and Superior al'e connected by rivers and canals. so 
narrow in spots as to barely permit of the passage of 
boats bound in opposite directions. The work of get­
ting these chan nels properly buoyed and lighted has 
been a long dra wn o ut effort for the vessel men, but it is 
now all but COlli pIe ted. On its very heels, how ever, 
the advent of the larger boats which have been brought 
by the new era of lake shipping discloses a new dan-

, ger in the narro wness of the streams. 
The seriousness of the situation was brought forcibly 

to the, attention of the people having to do with fresh 
water commerce by an apcinent ahout the minnie of 

NOVEMBER II, 1899. 
sank, her huge bulk reaching from shore to shore. 
Although no expense was spared in the effort to ex­
pedite the wrecking operations on the sunken craft, 
the passage was blocked for almost a week, and in that 
time there gathered in the narrow I'iver the greatest 
fleet which ever assembled on the great lakes and one 
of the most relllarkable ever seen in AUlerica. In the 
Illore than two hundred vessels huddled together were 
represented almost every type of craft engaged in 
traffic on the lakes, and the forest of masts was allllost 
as dense as the woods which extended to the water's 
edge on either side. 

'fhe breaking of the blockade was full of dramatic 
incidents. After wreckers and divers had workerl day 
and night for some time it was decided to resort to 
dynamite, and even then successive charges were re­
quired bt'fore the liIuestone rock whi ch held the boat 

was blown asunder. When 
the "Houghton" finally 
moved down stream she 
tore out l ike twigs the 
trees on the bank to which 
had been a t t a c h e d a 
twelve-inch hawser. 

Everywhere there has 
been co-operation in the 
m 0 v e nl e n t. The m in e  
operators time a n d  again 
ad vanced wages in order 
to compete with the oppor­
tunities afforded to l abor 
by the harvest fields of the 
North west; the railroads 
which carry the ore from 
the mines to the boats and 

WRECK OF THE "DOUGLASS HOUGHTON," SAULT STE. MARIE RIVER, MICH. 

C I e a r  i n g the channel 
proved, however, to be 
but a portion of the task, 
for thereafter came the 
management, within the 
confines of a winding ri ver, 
of a fl.eet of two hundred 
of the largest craft under 
the American flag, save a 
few ocean l in ers. Officers 
of the United States reve­
nue cutter service were 
placed in c h a r g e ,  and 
under their direction was 
formed the great proces-

from the boats to the furnaces have worked energe· 
tically to prevent a car famine; and the dock plants 
which load the ore at one end of the lakes and 
those which unload it at the other have been operated 
day and night. After all, however, the final respon­
si bility rested with the vesselrnen. 

To be sure, the shipping interests have been well 
paid for the energy which t hey have displayed. The 
stringency of the demand for the movement of ore 
forced up the freight-carrying rates by rapid jumps to 
a point where the charges for the movement of a ton 
of ore or coal were three or four times what they had 
been at any time in years. On the basis of a *2 per 
ton freight charge on �re, one of the largest type of 
steel vessels no w in service on the lakes is able to net 
her owner pretty close to $15,000 for each trip; and 
when it is remembered that under ordinary circum­
stances a vessel will make at least t wenty round trips 
in a season, it will be seen that the profits of a fleet of 
half a dozen vessels for the year 1899 may amount to a 

very tidy sum, even if the craft simply carry ore on the 
trips down the lakes and return "l i ght," as the vessel­
IIlell say. Then, 
too, the owner, if 
he desired to con­
sume a few days 
in loading and d is­
charging c a r g o, 
has had no diffi­
cu It y in secnring 
cargoes of coal to 
take back up the 
lakes at a rate of 
anywhere from 50 
cen ts to $1 per ton. 

The chief obs­
t a c l e s  t o  t h e 
smooth conduct 
of great lake com­
m e r c e  continue 
to be found, as 
for years past. in 
delays o wing to 
low water and in­
convenience aris­
illg from accidents 
to vessels in the 
narrow tortuous 
passages w h i c h 
connect several of 
the I a k e s . In­
stances of the for­
Illel' h a v e  beeil 
particularl y n u­
merous this year, 
owing to the dis­
position of vessel· 
men to load their 
boats as deeply as 
possible, b u t  of 
this I shall have a 
word to say later. 

Septem ber, which was unique in the history of navi­
gation on the inland seas. One of the busiest places 
on the whole chain of lakes is the Sault Ste. Marie 
River, which connects Lakes Huron and Ontario and 
through which there is transported each year more tOllS 
of freight than pass through the Suez Canal . At the 
time above mentioned the channel of this river was 
completely blocked at on e of its narrowest points by 
the sinking of the great steel steamer "Douglass 
Houghton." Many times previously had a boat sunk 
in the channel of the Detroit or St. Mary's River com­
pelled other craft to creep past her carefully, but never 
before was the whole commerce of the inland seas sus­
pended by a com plete and effectual blockade. 

The" Houghton," which is one of the fleet of vessels 
owned by John D. Rockefeller, is upward of 500 feet in 
length, ranking as one of the largest freighters on fresh 
water. Passing down St. Mary'S River she was towing 
the barge" J'ohn Fritz," a vessel almost as large as her­
self,  and together they carried over fifteen thousand 
tons of ore. In making a sharp turn at a bend of 
the river the vessels collided and the "Houghton" 

sion of boats which, on 
the morning of the rai�ing of the blockade, stretched 
out for more than forty miles from the scene of the 
wreck. 

It is estimated that the blockade entailed a loss to 
lake shipping interests of fully a m illion dollars, and 
that the wrecking operations represented an expendi­
ture of $100,000. The fleet which was delayed carried 
in the aggregate three hundred thousand tons of ore, 
twelve million feet of lumber, and nearl y  a million 
bushels of wheat. In its effect the blockade is bound 
to be far reaching. Already the shipping interests are 
preparing to make a most vigorous campaign before 
Congress for an appropriation to make navigable for 
the largest vessels a second channel in 'St. Mary's River, 
which up to this time has been utilized only by the 
smaller vessels.  Between Lakes Huron and St. Clair is 
a ship canal where an accident such as occurred in St. 
Mary's River is a constant menace, and the project for 
a second chan nel here, which has been discussed for 
some time, will now be agitated with greater vigor than 
ever. 

Another great problem which the commercial inter­
ests of the lake re-

The lessons of "WJlALEBACD" Ilf THE DDAT BLOCKADE, SAULT STE. MARIE, IUCH. 

gion can no longer 
evade is that of 
the necessity for 
d e e  p e r water. 
Even as the great 
fleet, released from 
the b I 0 c k a d e 
above mentioned,  
were hurrying in 
a mad rac e to 
make up lost time, 
ma n y of t h e m 
were delayed for 
h o u  rs by 10 w 
water in the De­
troit River. More­
over, the past two 
years has witness­
ed a scramble on 
the part of the 
great i ro n a n d  
s te e I producing 
interests to secure 
control of the ton­
nage o n  the lakes 
and b u i  l d  new. 
The new boats for 
which they have 
let con tracts are 
i n  t e r e  s t ing be­
cause they are in 
the neighborhood 
of five hundred 
feet in length-a 
size which,. it was 
asserted a f e w  
years ago, would 
never be reached 
on fresh water; 
bu t lllOre i III port-
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ant still is the certainty that t h ese new monsters, if fully 
loaded, w iII draw more water than is at present to be 
found in many spots. 

Much thought has been given to this subject of lat.e, 
and it has resulted in an ent ire revision of opinion. 
H eretofore the accepted policy has contemplated a 
deepening of channels by dredging, and millions 
of dollars have been expended in the work. Now 
comes the deep water ways commissiom-a body ap­
pointed by Congress several years . ago-and declares 
for a great dam in the Niagara River. The com· 
missio n  makes t h e  assertion that the expenditure of a 
Il)illion dollars for this dam will raise the level of Lak e  
E rie three feet, L a k e  St . Clair t w o  feet, and Lake 
H u ron one foot. The practicabi lity of the scheme 
�eell)S to have been fully demonstrated, and a great 
effort is to be made to induce the next Congress to au­
thorize it_ 

Even with these t w o  m ai n  issues disposed of, other 
problems come cro wding thick and fast. The plan of 
the railroads to bridge the Detroit River, 
at Detroit, which has been fought by the 
shipp i ng interests for years, will soon 
cOllie up again. A private corporation 
wishes to divert some of the water of St . 
Mary's River for power purposes ; and, 
finally, a project h as been mapped out 
for the construction of a canal frolll Lake 
St. Clair to Lake E l'ie, in Canadian tE rri­
tory. A ny of these enterprises might 
seriously endanger navigation interests, 
and pro babl y the next two or three ses­
sions of Congress will witness some fierce 
contests w it h  th e development of the 
fresh water llIarine as th eir t ext. 

_._. -
German S u gar Pro d u ction, 1 89 8 - 99. 

J, itu tift, �tutti,au. 
vided with eccentrics which support the ends of a slid­
ing cutter bar. 

When cutting strips of eq ual thickness the table is 
stationary, but when the strips or hoops are to be 
formed with a beveled side, the table is tilted, so that 
the blank stands at an ang le to the descending cutter. 

The table is formed of two transverse bars pivoted at 
their forward ends and provided with recesses in their 
sides, engaged by bolts on a l ink. The link is pivoted 
to a slide moving in a casing loosely hung on an aux­
iliary longitUdinal shaft connected by gearing with the 
main shaft. Within each of the casings are cams on 
the auxiliary shaft. As the auxiliary shaft rotates, 
each cam raises its slide in order to swing the corre­
sponding table bar into an i nclined position for the knife 
to make a beveled cut. The cam is so formed that the 
blank on the tabl e is alternately tilted d Ul'ing succes­
sive full strokes of the cutter bar, so that each al ter­
nate stroke causes the blank to receive a beveled c u t. 

The gearing connecting the main and auxiliary shafts 

CASES OF " MYSTERIOUS " RUSTING. 
BY N. MONROE HOPKINS. 

The rusting of iron and s t eel is a familiar phenom­
enon to everyone, a source of great trouble and an­
noyance to those possessing fine i nstruments, tools, 
and m achinery, and a facto r in daily life of no mean 
economic importance. It is the purpose of this brief 
writ ing to point out to those who have not given at ­
tention t.o scientific chemistry the formation of wa tel' 
vapor by the combust.ion of gas, wood , or coal, and 
the condensation of the vapor to water when it comes 
in contact with cold masses of metal. An example 
will best m a k e  the matter clear, and throw ligh t, per­
haps, on many cases of apparently mysterious rustings. 
T h e  writer was sho w n  a scre w-cutting lathe completely 
covered with a coat of rust, and asked to explain, if 
possible, the cause for the sudden change, and the 
source of w at er, when the tool had been in perfect con­
dition ever s i nce its instal lation, the polished steel work 
having been bright and apparently beautifully kept 

According' to a statement published i n  
the Reichsanzeiger of August 1 2 ,  t h e  
quantity of  refined and manufactured 
sugal' produced in Germany durin g t h e  
cam paign year 1898-99 (August 1 ,  1898, 
to J lI ly H I ,  1899) was 1 , 186, 686 tons, as 
compared with 1 , 207, 350 tons during the 
campaign 1897-98. The quantity of raw 
sugar produced was 1 , 5 1 5, 526 tons in 1898-
99, against 1 , 664, 268 ill the preceding sugar 

Fig. I .-FORMATION OF WATER BY THE COM BUSTION OF HYDROGEN .  

only forty- eight hours before. The build­
ing was perfectly dry, w ith no indica­
tions of moisture eith er inside or out, yet 
the lathe was so thoroughly oxidized that 
it presented the appearance of iron-work 
which had been exposed to a dense sea 
fog. O w ing to the suddenness of the 
change, and to the fact that a number 
of other smaller tools which had always 
been in a well polished condition were 
also bad l y  rusted, the source of water, 
and the case, seemed su rrounded with 
mystery. It was learned by the writer 
that a gasol ine furnace had been in pro­
longed use by some plumbers several days 
prior to the discovery of the rust for t h e  
purpose of melting pots of lead for 
making leaded joints. This furnace had 
been placed directly upon the floor, 10 or 
15 feet from the lathe, with no ch imney 
or other IIleans of ventilation. The water 
vapor resultant from the combustion of 
the gas from the gasoline found a most 
approved condenser in the poli�hed steel 
of the lathe, the surface of wh ich it im­
mediately converted into rust. As wil l  be Fig. 2.- -SIMPLE ARRANGEMENT FOR ROUGHLY CONDUCTING THE 

QUANTITATIVE SYNTHESIS OF WATER. shown by the followin g  experim ents, 
water is a definite product of combustion, campaign. The quantity of raw beets 

used in sugar manufacture is stated to have been 
12, 144, 291 tons in 1898-99, and 13, 697,891 tons in 1897-98. 

• • • • • 
AN AUTOMATIC HOOP AND BASKET STRIP 

CUT T ING M ACHINE . 

The acco m p anying engraving represents a new auto­
llIat ic  llIachine for c n tting hoop and basket strips, 
which has been designed by the Defiance Machine 
W'orks, of Defiance, Ohio. The machine is arranged 
to prevent backlash and to reduce the noise of the 
rapidly mo ving cutter bar. 

The mach ine is supported by a strong frame made of 
heavy cored sections of sufficient weight to prevent all 
vi bration. Journaled ill the frame is a main longitudi· 
nal shaft carrying fast and loose p u lleys. On this main 
shaft beveled pinions are secured , lIleshing with bevel 
gear wheels, the shafts of which are transversely jour­
naled in the frame. These transver�e shafts are pro-

is so arranged that the table automatically operates in 
exact time with the cutter. 

In order to prevent backlash of the gearing and to 
diminish the noise, the cutter bar is provided at each 
end with a spring balance. The cutter bar on a down 
stroke moves against the tension of the springs so as to 
assist its return movement and to prevent backlash in 
the gearing. By using screw plu gs attached to the 
ends of the springs, instead of the usual eyes or loops, 
the springs are rendered more durable. 

• I e  • •  
'l'HE Chicago City Council has passed an ordinance 

which provides for the establishment of a board of 
examining enginellrs, who will pass u pon the qu alifica­
tions of all applicants for a license to run an elevator. 
Prior to this action it was shown that most elevator 
acciden t s  were due to incompetency on the part of  
the operator. 

and should it, prove necessary to burn gasoline, 
wood or charcoal, in the presence of pol ished steel, 
it should be protected with a cloth covering, or a coat­
ing of oil, and the produ cts of combustion should, i n  
addition, be led t o  a chimney, or other suitable exit 
to the atmosph ere. Of course in some bu ildings where 
there is a good drau ght of air, the water vapor is less 
liable to col l ect, and cond ense. The writer h as had 
val uable articles, such as large steel plates, badly rusted 
by leaving them in a balily ventilated room , with the 
city i !lulllinating gas burn ing from the COllJmon gas 
fixtures. A coupl e  of experiments on the form ation of 
water by the COlli bustion of gas in the atmosphere 
lllay prove of interest to those w ho have not had op­
portunity to have observed the synthesis of water in 
a ch emical laboratory. The simplest expel'im ent wh ich 
any one llI ay perform is to hold a thick. cold m etal 
plate in the flam e  of a Bunsen burner, or alcohol lamp. 

AUTOMATIC HOOP AND BASKET STRIP CUTTING MACHINE . 
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A coat of moisture forms i n  an i nstan t, but it is not 
possi b l e  to obtain water i n  any quantity with this 
l I let  hod, as the  heat of t h e  flame soon vaporizes the 
cuat of moisture, and leaves the s urface of the iron 
warm, and dry. T h e  flame from a com mon gas burner 
w i l l  also deposit water, b u t  in addition i t  will  deposi t 
carbon from th e hydrocarbon in the city gas, and is  
consequent l y  less suited to the experiment. 

F ig. 1 i l l ustrates an experi ment designed to prove 
the formation of water by the com bustion of a simple 
h ydrogen fl ame in air.  The large fl ask at the left i s  
fitted w i t h  two necks as shown,  one of which has  a 
funnel  tube for supplying d i l ute s u l ph uric acid, w h ich 
fal l s  u pon zinc fragments in the bottom.  The other 
neck i s  provided with a glass t ube which s iphons 
d o w n ,  so to speak, i n  an upri ght  jar fil led with a sol u­
tion of permangaIiate of potash for purifying t h e  
hydrogen l iberated from t h e  sulphuric  acid. T h e  
secon d  jar contain s  ('oncentrated sulph uric acid for 
removing moisture from the gas, and t h e  bent " U "  
tub ... fragments of  calc i u m  c hloride, also for the p u r­
pose of removing any traces of moist u re. The result  
of this  arrangement  i s  perfectly dry h ydrogen gas at  
the bent outlet t u be. I mmediately upon pouri n g  the 
d i lute ac id  u pon the z i n c  fragmen ts, t h e  hydrogen i s  
liberated, and passes through the system. The jet 
should not be kind led for some fe w seconds, for fear 
of an explosion of the m i x t u re of  gas amI air. A safe 
p lan consists in fi l l ing a small  test tnbe w ith the gas 
as i t  issues, and testi ng that. I f  it  cracks, i t  ind icates 
a m ixture of air and gas. It  it burns q uietly, it may 
be  used at once to iight  t h e  jet wi th .  Now, on holding 
a l a rge, cold bel l  glass o ver the  flame,  the water  vapor 
soon cond enses, and fal ls  in d rops i nto a glass p ro­
v i ded for the p urpose. For a conti n u ed production of 
water, i t  w i l l  be fou nd n ecessary to keep the bell  jar 
cool fro m  the outside,  by cloths wet with  ice water. 

I n  order to i l l u strate the defin ite formation of  water, 
two glass globes with necks should be em ployed, as 
i l lustrated in Fig. 2. The one at  the left is partia l l y  
fi l led w it h  cupric oxide, a n d  i s  attached by means 
of a short piece of rubber tnbing to a simi lar e m pty 
globe.  The b u l b  containing the cu pric oxide is  now 
attached to the  l i t t l e  burner from the " U " tu be by 
means of a r u bber coupl ing, and the  stream of h ydro­
gen allowed to flow through the en t ire system. After 
a fe w moments the bulb contai n i n g  the cu pric oxide 
i s  h eated b y  means of a Bunsen burn er, or alcohol 
lamp, l igh t l y  at fi rst, then strongly. The oxygen from 
the cupric oxide is l iberated b y  the heat i n g, and COllI­
bines with the h ydrogen w hich is passing t hrough . 
Water is formed by th is  combi nation, which collects 
in the b u l b  at the right as indicate d.  In order to 
prove the definite com position o f  water b y  means of 
this experi ment, it i s  o n l y  necessary to weigh the b u l b  
contai n i n g  t h e  c u pric oxide before and after the  ex­
peri ment,  i n  order to ascertain the quant ity o f  oxygeu 
taken up by the hydrogen, and to weigh the second 
b u l b  em pty and when contai ning the water resultant 
from the union.  Knowing t h e  weight of water, and 
the weight of  oxygen, it  i s  a most si m pl e  mattei' to 
calculate the quantity of h ydrogen .  On these general 
l i n es, it was calcu lated by the writer, using t h e  data 
avai lable regard i n g  the gasol ine  furnace, that at least· 
T b ree p i n ts of  water had been formed, and evenly 
. . spr inkled " over the  polished, u n protected lathe. 

• • • 
NIAGARA FALLS HYDRAULIC POWER PLAN T .  

In the  present n u mber we c o n c l u d e  a series of  arti ­
cles on Niagara, t h e  first of which, on . .  Niagara as an 
I n d u strial Center, " appeared i n  o u r  i ssue  of May 27. 
O n June 1 7  we i l lustrated the man y handsome bridges 
w h i ch h ave been thrown across t h e  N i agara gorge i n  
the past fifty years, a n d  o n  J u ly 2 2  we gave a lengt h y  
descri ption of t h e  50, 000 horse power electr ic  p l ant  of  
the N iagara Fal l s  Power Company.  I n  t h e  first­
named article it. was shown that taking i nto account 
al l  the turbines that are  at pres Ant i n  use ,  b i g  and 
little, of  the total theoretical h orse power of 7, 500, 000 
at the falls, only  about 50,000 h orse power is  at present 
being d eveloped a.nd actual l y  uti l ized, either as h y­
draul i c  or electrical power, for i n d u strial and trans­
portation p urposes . This total, however, i s  constantly 
being i ncreased , as the various additions which are be­
i n g  m ade to existing p lants are b rough t i n to opera­
tion ; and it w i l l  not be many IDQnths before t h e total 
amount of  power developed will have increased b y  
fifty per cent. 

So much attention has been directed to the Niagara 
Fal ls Power Plant,  with its present capacity of 40,000 
horse power and actual output of  from 20, 000 to 30,000 
h orse power, that the p u bl ic  h as not reaIi zed the size 
an d  rapidly growing i m portance of the Nia.(!ara Falls  
H ydrau l i c  Power Plant ,  which has at present a ca­
pacity of 13, 000 horse power, and has an enlargement 
u n der way wh ich wi l l  increase i ts total capacity to 
20,000 h orse power. The method of d e velopi ng the 
h y d raul ic  power differs widely from that w h ich h as 
been e m ployed with the Niagara Falls Power Plant, 
w here, it wi l l  be rem e mbered, t h e  water is led in from 
the river above the fal ls  by a short length of canal to 
the power house, and del ivered through penstocks to a 
set of turbines which work under a head of 135 feet. 

J , itutifi, �tutri,au. 
T h e  tai l race for the latter consists o f  a great tunnel 
with a fal l of 50 feet in a length of 7, 000 feet, and the 
water i s  finally discharged i nto the lower river at a 
point beiow the falls. 

In the case of  the Niagara Falls Hydraulic Power 
Plant, the water i s  taken fro m the river above the falls 
by an open canal and led to a po i n t  about  a m i l e  be­
l o w  the fal ls, w here it  passes through penstocks to 
turbines t hat are s i tuated within a power h ouse, wh ich 
is  bui l t  close to the water's edge at the bottom of t h e  
gorge, a s  sho w n  i n  the t w o  i l l ustrations on t h e  first 
page. The ad vantage of the latter system is that t h e  
effective head is  considerabl y  increased, the loss of  t h e  
head i n  the t u n n e l  be ing 5 0  feet and in t h e  canal only  
2 feet. B y  suitably constl'Ucting the tai lrace, an addi­
tional head of several feet is secured below the tur­
b i nes,  w i t h the result that t h e  total  effective h ead of 
the h ydrau l i c  power plant is  210  feet. The total length 
of the surface canal i s  4, 400 feet. its present  width at 
the entran ce i s  250 feet,  and i n  400 feet the width nar­
rows down to 70 feet. At th i s  width it  con t in ues i nto 
a basi n w h i ch i s  located abou t  300 feet back from the 
edge of th e gorge above the power house. The basi n 
r u n s  parallel  with the edge of the c l i ff  and is abou t 400 
feet long by 70 feet wide.  T h e  com pany owns s u fficient 
righ t of  wil y  to i ncrease t h e  w i d t h  of  t h e  canal  to  100 
feet,  i f  i t  desires to do so. }<'or 40 feet of  the present 
width of  the canal the channel  is  14 feet deep, and for 
the remai n i n g  30 feet i t  i s  8 feet deep. The work of 
widening the canal i s  now in progress . 

T h e  power house is a su bstan tial  bui lding of stone 
with a steel  truss roof. Water i s  led do w n  to t h e  
power house b y  m e a n s  of  t wo pen�tocks , o n e  of which 
i s  8 feet  and the other 1 1  feet  i n  diamet!'r. The 
original section of the  b ui ld ing was completed i n  1896, 
and an 8- foot penstock serves to convey water to fou r  
Leffel turb i nes, o f  2, 250 horse power each, w h ich ope­
rate e ight generators, six of which supply power to the 
lower works of  the Pittsbu rg Red uction Compa n y, 
w h i l e  the oth er two furnish po wer for the op!'ration 
of  the N iagara Falls and Le w i ston Rail way, better 
k n o w n  a� the " Great Gorge " route ,  i l lustrations of 
which wil l  be fo und in the SCIENTIFIC AMERICAN of 
March 28.  1896. The operatio l l  o f  t h e  original i n stalla­
tion was so satisfactory that a large addit ion was i m ­
mediate ly com menced, a n d  t h e  b u i ld i n g  was increased 
to the s ize shown in o u r  i l lustration.  It now measures 
100 feet by 120 feet. T h e  addition to the plant consists 
of five wheels of  t h e  Jonval- Geyel i n  type, each of 2, 500 
h orse power. O u r  i l l ustrat ions s h o w  one of the n e w  
wh!'els i n  place. These wheels a r e  f e d  by a new 1 1 -
foot pen stock,  w h ich has a capacity of  12, 000 h orse 
power. It leaves the forebay with an e l l i ptical bel l 
mouth w hich measures about 20 feet by 1 1  feet, and is 
carried out horizon tal l y  from the cliff, su pported o n  
t wo heavy steel beams f o r  a d istance of 60 feet, a n d  
t h e n  drops vertically nearly 200 feet t o  the power 
h ouse. For about fifty feet of its length beneat h the 
power house floor it  i s  13 feet in  diam eter, and,  after 
passing beneath two of the w heels. its diameter i s  re­
d u ced to 7 feet, beyond w hich poi nt  i t  tapers off i nto a 
cone 18 inches i n  d iameter, and final ly  ends in an ai r­
chamber, w hich is 4 feet in diameter by 15 feet i n  
height.  T h e  o bj ect o f  the air-chamber i s  to cushion 
the  vertical movement of such a great mass of water 
and prevent inj urio us shocks to the mach i n ery. 
The st�el used i n  the construction of the penstock 
varies from a thickness of * of an inch at the top to 1% 
inches at the bottom. 

A bove the h orizon tal  portion of the penstock beneath 
the floor are carried a series of five 60- inch h ydrau l i c ' 
val ves which are p l aced hor izontally a n d  serve to con­
d uct the w ater from the penstock u p  to the fi ve t u r­
b i nes which are p laced im med iatel y above them.  
These valves, with their s u pporting girders, are shown 
in  the lower il l ustration of  our  first page. The water 
flows th rough. the valves to the turbines and is ad­
mitted by a gate to the gu ide-wheels, and through 
them to the  runners. From the sides of the t urbine 
the discharge pipes p roj ect latera l l y  and then do wn­
wardly  to connect with draught tubes 22 feet 8 i n ches 
in length, the use of  w h i c h  makes it possi ble to uti l ize 
i n  rtart the atmospheric press ure, and i n c rease the 
effective head of the turbi nes accordi ngly. The tur­
bine wheels are made of bronze, and they are located 
in the draught-tube casing, one on each side of the 
casing proper. T h e  pair  weighs 5 . 095 pou nds. T h ey 
are mounted upon a horizontal shaft a n d  are directly 
connected to a general electric generator, w hich sup­
plies current to the new chlorate of potash plant o f  the  
National Electrolytic Company, located on the tup of 
the c l iff. 

A wal king-beam , working over the main casing, 
operates the gate which is connected to the beam'by 2�­
inch rods extending down through the glands into the 
casing. Above the wal k i n g ·  beam is  an ai r cylinder 
36 inches in height, with a diameter of 20� inches. The 
turbine i s  cont rolled by a Reynolds governm·. It  should 
be mentioned that there are thirty-four b uckets on the 
runners with a total area of 140 '25 sq uare inches. On 
the gUide-wheel there are t wenty buc kets with a total 
area of 149 '53 square inches. The General  Electric 
Company's generator is shown in our i llustration . It 
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has fourteen poles and runs at 257 revolutions per 
min ute, giving an output of 5,000 amperes at 175 volts. 
T h is represents a capacity of 875 kilowatts or about 
1 , 200 horse power. The current i s  carried to the chlor­
ate of potash works on al u minium cables, the lower 
part of which is made in  bar form and the upper part 
in the form of  well insu lated cables. The dynamo for 
the Buffalo and Niagara Fal ls E lectric Light and 
Po wer Company is of  700 k i lowatts o utput capacity at 
2, 200 volts pressure. 

The com pletion of the fi ve Jonval Geyelin tu rbines 
will  raise the total horse power at this  station to 20,000. 
but  it is i ntended to bui ld  another l l - foot penstock and 
increase the total horse power of the plant to 30,000, 
which w i l l  be the maxim u m  that ('an be developed 
from the present u p per basin.  Ultimately, h o w­
ever, it is i ntended to extend the basin along the c l iff  
beyon d t h e  p resent  factories of  the smal l u sers of the 
company's water power, and carry down other pen­
stocks to a new power house at the edge of the r iver. 
The com pany has su fficient roOm to instal l a total of 
100, 000 h orse power, w h ich i s  well with in  t heir  grant of  
125, 000 horse power. T h e  present capacity of the canal 
i s  about 40, 000 horse po wer, but the com pany has a 
force of d redges which are cont inually at work enlarg­
i n g  and deepeni n g  it. 

Visi tors to N i agara, w i l l  have noticed the cascad es of 
water w h ich fal l  from the side of the  c l iff  in varying 
quan tities in  the i m mediate neighborhood of the com­
pany's power house. These streams are the tai l races 
of  the various smal ler factories w hich are bui lt  at t h e  
edge of  the c l i ff, and take wat.er fro m t h e  company's 
basi n beh i nd them. The t u rbines operate under 
heads of from 60 to 100 feet. In !'ome cases they are 
s u n k  in wheel - p i ts and discharge through tunnels, 
w h i l e  i n  others a cutti ng is m ade through the face of 
the cl iff. The total hydraulic power thus devel oped is  
about  7, 500. 

This brings us to the close of a subj ect wh ich we 
have treated at consiu erabl e  length because w e  bel i eve 
that there is  a great demand for complete i n formation 
upon a matter of such importance as t he ut i l i zation of 
the  energy of the fal ls .  

Isolated statements of work uone in  this or that estab­
l ish ment at Niagara Falls  have been p ublished from 
time to t i me, bnt these are not sufficient to give such 
a comprehensive view of the s u bj ect as we h ave endea­
vored to set forth in these artICles.  While  the  work of 
developing this great source of h yd ra u l ic power has 
not gone for ward w ith t h e  rapidity which was popu­
larly expected, it m ust at least be admitted that w h at 
has been done has been carried o u t  on conservati ve 
l i nes an d with such a m easure of  success as promises 
well for the future. 

. 4 .  I • 
Tro u ble _ I t h  a Cycle Path. 

A cycle path i n  the u pper part of New York State 
was opened to the p u bl ic, and soon afte,r com plai nts 
began to pour i n  from r iders whose ti res h ad been 
p unctured on the new track. There was no reason 
why a perfect r id ing path shou l d  not be obtained.  An 
inspection of the first two h u n d red yards of the path,  
w here m ost of the  p u n c t u res were caused, fai led to re­
veal the cau se of the d i fficulty.  No amount of sweep­
ing s ufficed to clear away the obstruction.  Fin a l l y, 
h o wever, it was learned that the cinders for the  first 
quarter of a m i l e  of the path had been seQured at a 
shoe factory a n d  that th ere were tacks in the cinders. 
According to The American Ex porter, the head of the 
factory, when lAarn ing the facts, offered [to share with 
t h e  cou n ty the expense of  l ay i n g  fresh cinders. Before 
this was done, however, one of the riders had a frame­
work of wood made and fitted with ro llers and a hand le 
so t hat i t  co u l d  be operated l i ke a carpet· s weeper, and 
then placed six large and powerful  magnets i n  it .  
T hey were so arranged that they wou l d  almost scrape 
the gro u n d  when the m achine was operated.  T h i s  
was r u n  back an d forth over t h e  ground until  t h e  last 
piece of metal was removed from the path. 

.. . . , .. 
A Giga ntic Megaph o n e .  

An enormous megaphone has been erected at Fau l k­
ner's Island, Conu. , on the govern ment l ighthouse 
reservation ,  for testing a n e w  system of fog signals. 
T h e  megaphone is 17 feet long and 7 feet in diameter 
at the mouth. Attac hed to it is  a l�-inch steam siren. 
'I' he  whole .contri vance i s  mounted on a circ u lar plat­
form 28 feet in diameter, 80 that it can be revol ved to 
any poi nt  of the com pass . D i fferent signals may be 
made for each point of  the com pass. The object of 
the invention is  to thro w  the sound waves i n  a certain 
direction to the exclusion of any other d irectio n ,  so 
that any vessel approac h i n g  the signal ing station in a 
fog shall hear o n l y  the sound which is given when t h e  
megaphone i s  pointed d i rect l y  a t  i t .  That i s  t o  s a y ,  i f  
t h e  signal means north, the fog signal:must be due north 
of the vessel, or those on the latter could not hear 
that particular signal . The instrument has been tested 
and it  is  found t hat the sound was h eard 10 m i les away 
when the observer was standing in a l i n e  with the axis 
of the megaphone, b ut nothing cou ld be heard of  the 
sounds sent to other points of the com pass when at a 

distance of a mile or more from the instrument. 
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Science Note8. 

On the basis of results of previous exhibitions at 
Paris, it is  assumeu that 52,588, 280 people will pass 
t h ro ugh the turnstiles, and it  is possible that the total 
n u m ber may reach 60,000, 000. 

A series of lectures will be given i n  N e w  York city 

under the auspices of Arctic C l u b  of the A merica by 
those who have actua l ly  made exploratio ns in  the Par 
North . Among those w h o  will lectu re wil l  be Prof. 

W. H. Bre wer. H .  L. Bridgman, Walter -Well m a n ,  

and Dr. F .  A. Cook. The proceeds w i l l  be given to the 
fu rtheri n g  of Polar research . 

T h e  death of Mr. Hamilton Y. Castll er, the chem ist, 
was announced a short t ime ago. He i nvented a pro· 
cess for prod n ci ng sorl i u m w h i c h  en ablpd al u m i n i u m  to 
bp produced at a com parath'ely low price. He a lso m� 
venter! a process for the electroly tical p roduction of 
alkal i and b leach i n g powder from com mon salt, and a 
process for' mak i n g  ch eaply cyan ide of potass ium.  

I n  an official  report of a governnwnt i n spector of 
factor ips for Coburg Gotha some in teresting figu res 
are gi ven as to the labor of  c h i ldren u nd er fou rteen 
years who make buttons, toys, e tc. , at their  homes. 
They work frol ll 4J-;i to 6 hours a d ay, and earn in but­
ton-mak i n g  from H of a ce n t  to 7 cen t s ;  i n  do l l -mak­
ing from 2Ys to 18� cen t s ;  from work on toys, 1% to 14 
cents. 

A Prench journal tells a story about a dog wh ich 
be longed to an Engl i sh  den tist.  The dog was scarcp l y  
a b l e  t o  su pport l i fe o w i n g'  to  the  loss of  i t s  teet h .  T h e  
dentist  llIade an ar·t ific ia l  set, i n clud i n g  fou r  can i n e  
teeth and four luolars I l lounted o n  a p l ate i n  the  
ord i n ary way. The dog now eats meat and even gnaws 
bones without d ifficul ty and he has gai ned consider­
a b l y  in weight.  

It is  prop::;sed o wi n g' to the n umber of accidents 
w h i c h  occur each year that the Main e  legislature pass 
a law proh i b i t i n g  t h p  w earin g  by hunters of buff-col­
ored clothes which may be mistaken at a d istance for a 
deer. O rd inary h u n t i n g  clot hes are t il e  worst possi ­
ble thing for a man to wear i n  t h e  northern woods. 
Acciden t s  bave been most frequent and �eyeral h u nters 
are k i l l ed ann ua l l y, often being sHot by their  friends 
who think they see a d eer. 

A Herman doctor has devised a plan for massaging 
rheumatic. j o i n t s .  He takes the  patient's hand and 
puts i t  in  a deep glass w h i ch ' I S  two-th i rds ful l  of q u i ck­
sil ver. The mercu ry exerts an equal p ressure on 
every portion of the fin gers a n d  t h e  pressure i ncreases 
rapi d l y  as the fj ngers s i n k  further i n to i t. The hand is 
alternate l y  pl unged a n d  raii'ed abo u t  t w e n t y  01' t h i rty 
ti m es at each treatment,  anel after a seco n d  vis it  there 
is a m arked d i m i n ution of  the s wel l ing . 

(ireat Salt Lake is reced i n g  on account  of the exces­
sive d rai n made upon it by i rr igat ion en terprises. T h i s  
lake i s  n ot fed by undergro u n u springs,  b u t  by t h e  
Jordan and othE'r r ivE'rs, a n d  when t h e  waters o f  
t hese streams is i n tercepted f o r  i rrigation purposes t h e  
water supply of t h e  S a l t  Lak e i s .  of  cou rse, d i m i n ished 
so that t he evaporation w h i c h  is  consta n t l y  goi ng on 
is  not made u p  by a n e w  su pply.  I n  t ime i t  looks as 
if the lake w i l l  be only a bed of d ry sa l t .  

Baled shavi n ::rs a r e  a stan d ard art ic l e of  CO lll JIIerCe 
and are l arge l y  used for stable bedd i ng a n d  pad d i n ::r  i n  
straw boxes a s  i t  is  finer and t here is  less waste. I t  i s  
also more sanitary, h p i n g  Illore absorben t , a n d  i n  t h e  
case of  pine,  cedar . fi r  or spru cE' sh a v i n gs, pitch and 
turpe n t i n e  i n  t h e m  n e u t ra l i zp the  man ure and do 
away with t h e  usual  stab l e  odors .  O wi n g  to the fine­
n ess of the shavi ngs, an  u neasy h o rse can n ot paw the 
bed d i n g  out from under  h i m  as he does  when stra w  i s  
used. Peed deale rs in c i ties n o w  sel l q n ant i t ies  of  
balpd shavings for  this  pu rpose. They a; 'e  a lso used 
for packi ng. 

A remarkable coll ection of films for m o v i n g  picture 
mach i n ery are now bei n g  d eveloped at the laboratory 
of  Mr. Edison i n  West Orange. T h e  pictures are o f  
t h e  K l o n d i ke and are i n tended for t h e  exhibit  1\1 1-. 
Edison is to make at the Paris Ex posi t ion. 'rhe  en­
t ire series w i l l  show actual l i fe i n  the  Klondike as i t  has 
n e ver before been shown . The positi " e pictures o n  the 
fi l m  are n i n e  t i mes the  size of  t h e  ord i n ary o n es. and i n  
order t o  use the  larger fi l m  i t  was ll eceSS<lry t o  red u ce 
the speed of t h e  el1 l1lera from forty-five t o  twent�- pic­
t ures a seco n d .  T h e  red uction of speed has, of c o u rsp, 

resultpd i n  a gai n  i ll' clearness. 

A great German airs h i p  is bei n g  con struct erl in a 
dockyard. It i s  bei n g  b u i l t on a float i n g  ran, and at 
present i t  rese r ll b l es th e skpjeton of a h uge vessel . It  
was bui l t  of such dp l i eate material  as t o  su ggest a n  
enormous b i rd - cage. I t  i s  m a d e  p n t i rel v of ai u m i n i u lll , 
and t h e  outpr sk i n  w i l l  he �trE'tchE'd on t h i s  fnlTll P,,"ork.  
Inside a n u mbE'r of large bal l oon s w i l l  hp pla(�p d .  .\ 
gal lery and cars al l lllad p of n lll l u i n i ll l l l  w i l l  l lP  p l a cE'rl  
u nd erneath ; p n g i n ps are providpl1 to rl r i ,-p  thp a i rsh i p . 
Thp t otal l i f t i n g  ca pac i ty o f  t ilt' airsh i p  w i l l  b p  abo u t  
10  tons.  w h i ch is suffici en t  f o r  i t  to carr�' P!l o u gh "torI'S 

an d bal l ast to perm i t  of its remai n i n g i n  t h e  ai r for somt;l 
days; $350,000 has been expended upon this  experi · 
ment_ For full details see the current SUPPLEMENT. 

E ngineering Notes. 

Owing to the high premiullls demanded of railroali 
employes by insurance companies, the Ch icago & Alton 
Railroad Company have inaugurated a new plan. 
T h e  company proposes to defray half the prem ium of 
each pol icy, the men to pay the other half.  This is 
certain ly very l i beral on behalf o f  the rai l w ay corpora­
tion.  

The water supply of Havana is  collected from springs 
at the base of a range of coral h i lls, and carried through 
a masonry aq ued uct 33, 000 fep t long to a reservoir 
holding 2 1 , 000, 000 gal lons. 'rh e  consumption and waste 
of water in the city is  esti mated at 1 73 gallons per 
capita dai l y. The city is  supplied by gravity from the 
reservoir. 

A compa n y  h as been formed for the purpose of 
b l'inging sea water to London fro m an i ntake at Lanc­
ing i n  Sussex, from w h ence the water is to be pumped 
t o  a level  of  near l y  500 feet at the top of Steyni n g  H i l l .  
It w i l l  t h e n  flow by gravitation through a m a i n  to 
Batt prsea and thence across the Thames to Cromwel l 
Road, South Kensi n gton, whence branches are to b e  
Jaid for  sen' ice i n other d i�tricts . 

Large sums of money w i l l  be sppnt on river and har­
bor work at New York, and Gen . Wi lson, Chief of En­
gineers, estimates that $200 , 000 w i l l  be  req u ired for 
removing rock in the East Ri ver and H e l l  Gate ; $500, -
000 for widening and deepening the Harle m River ; 
$100, 000 for the  maintenance of the present channe ls 
i n  New York H arbor, and $332. 000 for i n creasing the ' 
dept h of the Il e w  Bay Ridge chan nel from 26 to 40 feet. 

An e x p ress train  w i l l  bp r u n  between Berl i n  and 
B ucharest with a bi-weekly d i rect service to Kustendj ie, 
whence the Roumanian steamers ply to Constantin­
ople .  The new service w i l l  reduce the duration of the 
journey from Berl in to Bncharest to thirty-three iu­
stead of forty- one hours. The OriPnt Express via Bel­
grade and Sofia has h i t h erto taken ' s ixty- fou r hours. 
By the improved sen'ice i t  is estimated it  wi l l  occupy 
only forty-eight hours. 

At -W hite Haven.  Pa . .  there is an auxi liary fire sys­
tem. The borough owns a fire engine,  but the streets 
are so steep t h at d elay follows any attempt to get it 
to the fire. It is therefore uti l ized as a stationary en­
gine.  In  the center of the town there is a small  reser­
voir holding about 1 , 800 gallons of water, and it  is 
con nected with th e  city mains. Prom this engine h ouse 
radiate three separate l i nes of 4- inch pipes, covering the 
area of  the town,  with hydrants at the i ntersection of 

the streets. In  case of a fjre the  engine is connected 
with the p i pe system , the suction p i pe is dropped into 
the resen'oi r, and water is allowed to r u n  into  the 
reservoir from the  city mains.  T h e  system has proved 
very effect i ve. 

A curious accident took place at Brookfield,  Indiana. 
A local freight train was backed i n to a s i d i n g  to allow 
a fast freight train to pass.  The sw itch was left open , 
ho wevpr, and the fast freight travel ing at the rate of 
t h i rty miles an hour da shed i n to it . The crews of 
both train s  j u m ped.  Thp i m p act of the coll is ion was so 
severe as to drive the ten der of the stationary tra in  off 
its trucks and tel escoping a cattle car which was loaded 
w i th coal, i t  re�ted half o n  the top o f  the third car. 
On the fast freight a car loaded with h ogs was tele­
scoped by one loaded with  shel led corn and t h e  animals 
not k i l led in t h e  col l i s ion w ere sIllotherpd b y  the corn. 
I t  is sai d that the 10COl llOtivE's are so i n terlocked that 
dynam ite w i l l  be required to separate them.  

I n  the County of Down. Irpland,  is a steel-p late road 
known as the Benbrook and N e w l'y Rail way. It  is 3 
miles long and has a rise of 180 fee t.  It has been i n  
operation for sixteen years. It  i s  an ord i n ary rail ­
way of 3 feet gage. All  the  trai n s  are both freight 
and passenger. The passenger l ine  i s  b u i l t  of ord i n ­
a r y  steel rai ls. outside of an d adjoin i n g  which is a 
lower l ine of steel rails. T h e  wagons are without 
flanges on the wheels and r u n  on the lower outside 
rai ls .  The i nner rai l s  for t h e  cars are h igh enough 
above the outer rail  to act as a guide to the wagons, 
keep i n g  them o n  the track. The wagons aI'\! brought 
to the train oyer rpgular streets and rC'atl � by horses. 
There is  n o delay in h i tc h i ng them to the t ra i n. T h e  
e n t i r e  cost of the road w a s  s l ightl y less t h a n  $78, 000. 

'Vol'k h as bpglH l on the alterat ions w hich are to be 

made l n the i ntprior of the Omnd Central Station,  at 
Npw Yor k .  This  wor k i nvoh'es the b u i l d ing of a h u ge 
wai t i n g- roolll at the  Porty- secon d Street end of the 
bui ld ing. T h i s  wil l  be nti l izE'd by all of the roads run ­
n i n g  i nto t h e  stat ion a n d  w i l l  pre " ent  t h e  con fu sion 
which now pxists b y  havin g  t h ree separate waiti ng­
rooms.  Se" en ty-six feet of the trai n-shed will  be re­
q n i rNl in a<l cl i tion t o  the presen t  waiti n g·room of 
t l1P N E' w  York, New Haven & Hartford Rai l road . A 
s n h wav w h i <' h  w i l l  pass Il n <1ern path the tracks wil l  
fi r,t 1)� h n i l t .  'r hi s wil l  1)(> uSf'd for the h an d l i n g  
of  baggagp . Lifts w i l l  be provided at pvery platform 
to misp and lower the baggage. T h e  work h as been 
d e l aved for some t i llJP o w i n g  to th e d iffi culty i n  /letting 
a suffiC i e n t  amount of  steel . It is though t that eight  
m onths w i l l  be con sumed i n  making t h e  ('hanges and 
the cost of the work is estimated at $500,000. 
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Deetrlcal Note8. 

During the recent yaltllt races, a visitor to them on 
boar.d the " Ponce " sent a wireless telegram to engage 
a room at the Hotel Netherland. 

The Compagni e  Gi?merale de Tract ion, which has 60 
m i les of raI l way track in Paris, w i l l  use the Diatto 
electrical traction system on all  its l ines. 

A new type of electric rai l way car is being used i ll 
Brussels the object of w h i c h  is to reduce air resistance. 
The front of t he car is triangular in shape, the con trol­
ler and motorman being stationed i n  the an gle. It  has 
been found that the new car is very efficient. 

The director of the Meteorological O bservatory on 
Mt. Blanc has been considering t h e  adv isabil i ty of  in­
stal l ing the Marcon i wireless telegraphy system upon 
the mountain.  The ord inary system of telegrap h y  i s  
used normally, but the great snow- drifts have played 
havoc with the telegraph wires. It is belie ved t h at 
the wireless system of telegraphy would prove not only 
yaluable from a scientific poin t  of view, but  would also 
i ncrease the safety of travelers upon the mountain . 

Granite is not usual ly considered to b e  an in sulator, 
but one of the electrical journals reports that insu­
lators are made as follows : ]\fai n e  grani te is  crushed 
and molded into form and fuspd at 3, 000° F. I t  re sists 
all but h ydrofluoric acid, and does not crush at a lo\\'er 
pressure than 14,560 pounds per sq u a" e i nch, and gi ,'ps 
a tensile strength of 480 pou n ds pel' square i n ch ; 5G. 600 
volts were req u i red to pierce one-qua rter of an i n c h  of 
this material in the sh app, of cup insulators. 

The Sauta Ana River, wh ich comes out of the San 
Bernardi no ]\fountains, is now used to transmit power 
to Los An geles, some 82 m i l es distant. N i n e  tho usand 
horse power is  consumed in prope l l ing machinery, 
moving street cars, and in heating and i l luminating 
the bui ld i n gs i n  Los Angples, besides furnishing po wpr 
for sevE'ral vi l lages around.  A fter being used to gene­
rate power. the mountain stream is gat hered i nto a 
conduit  and led down the mountain  side to i rrigate the 
orchards and groves i n  San Bern ard ino Val ley. 

The Atchison ,  Topeka and Santa Fe Railway will  
be lighted by electricity generated from the car axl es, 
and the locomotive head l igh ts w i l l  be supplied from 
the �ame source. Each car w i l l  have a separat.e plant 
consisting of a dynamo and storage batteries, and the 
ful l  train wi ll have electrical eq u ipment equal to over 
4, 900 candle power exclusive of t h e  locomoth'e head· 
light. These trains w i l l  be the longest solid  axle- l ight 
ones in the world, �nd will b e  the first to carry so large 
a l ighting service derived exclusi vely from the car 
axles. 

A school for trolley-car motorme n is maintai ned b y  
the Brooklyn Rapi d  Transit Company. Cars are ru n 
on the tracks about Fort Hamilton and Coney Island. 
Instead of having simply a rOOIll to practice i n  w i t h  
controller and brake equipments, the  m e n  i n  B rook l y n  
actual ly operate the  cars u n d e r  competent i n structors. 
School cars of various grades are used. In one car the 
use of t he controller i s  taught, and i n  the n ext t h e  use 
of the brake, and Oil t h e  third the car as a wh ole is  
handled. The entire course takps fro m a day to a 
week. T h i s  is a rather better system than putt ing 
green motol'men on cars which are actual ly  run 
through the crowded streets of the city. 

Hans S. Beattie, of the Metropolitan Street Rail way 
Company, who was for m e r l y  Street Cleaning Commis­
s ioner of New York, considers that the street rai l way 
system lilight be used to h e l p  solve the garbage and 
ashes problem i n  N e w  York, and to aid in thp expedi ­
tious removal o f  s n o w  a n d  ice . The withdrawal of  300 
horses and carts from the most congested part of N e w  
York d uring t h e  b u s y  hours of t h e  day W O U l d ,  i n  i tse lf, 
be a benefit. If t h e  street car l ines should be uti l ized, 
many of the d Ulllps which now occu py valuable piers 
could be done away with, and the rental value of these 
dumping stations if they should be released to the COIll­
JIlerce of a port would bri n g  i ll a su bstantial financial 
return to the city. 

A gravity balance, i n vented by Prof. Pollock and 
Prof. Threlfall , was d escribed b y  the latter at a recent 
Illeeti ng of the B ritish Associ ation. I n  brief, the ap­
paratus consists of  a q uartz fiber fixe<i at its ends and 
stretehed horizontal ly ; the fiber carries at its center a 
li",bt wi're at r ight angles to its length,  and loaded. 
The fiber is twistpd until the wire is only j u st in stable 
eq u i l ib riulll,  under w hich circulIlstances a very s m a l l  
chan ge i n  t h e  value of gravity wil l  cause i t  to tilt 
t h roll",h a measurab le angle. 'fhe instrument is  so 
del icate that it  can detect chan ges i n  gravity which 
aJIlount  t o  less  than two-m i l lionth s of the whole ac­
celeratio n  of gravity. The instrument i s  portabl e , and 

has been llspd i n  coast survey worK i n  Austral ia, dur­

ing w h i ch t i m p  it traveled 6.000 m iles, and it has been 

hrolJO'ht to E n aland and its sensith'eness is sti l l  un­

i m paired . Tit; sho;t pen d u l n m s  u sed i n  the  United 

Statps Coast S lI rvpy gavp results  accurate t o  fO ll r parts 

in a m ill ion,  this  bei n g, h o wevel" the  m ean o bserva­
t ions with three snch ppn d ul ums, a n d  not t he rpcord of 
a singlE' i n stru lll("nt.  It  will be remembered that Prof. 
Vernon Bo�'s has med q uartz fiber for many years for 

delicate scientific instruments_ 
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OUR NEW FLEET OF TORPEDO-BOAT DESTROYERS. 

It is only of recent years that the United States 
government has undertaken the construction of  tor­
pedo-boat destroyers on an extensive scale ; but thanks 
to the acts of Congress in the years 1896, 1897, and 1898; 
we have now either buil t or building no less than 
thirty-seven torpedo boats and sixteen destroyers, a 
total of fifty-three of these formidable little craft. At 
presen t  we have no tOl'pedo-boat d estroyers proper in 
commission in ou r  navy, the nearest approach to this 
type being such boats as the ., Porter " and the " Du­
pont," of 165 tons displacement and between 28 and 29 
knots speed. There are other vessels much larger than 
these nearing completion, if not already com missioned, 
which while  they would undoubtedly be capable of ac­
companying a fleet to sea and are fully as large as 
some of the torpedo-boat destroyers in other navies, 
are 1I0t l i sted as such i n  the official tables of the 
Bureau of Construction and Repair. Such are the 
30-knot vessels " Bailey " of 235 tons, " Farragut " of  

Je itu tifie �lUttieau. 
named after heroes whose names are associated with 
the most brilliant episodes of our naval history. It 
should be noted that the three last named of these 
vessels, which are bei ng built by the Union Iron Works, 
of San Francisco, are guaranteed to give a speed of 29 
k nots with 7, 000 instead of 8, 000 indicated horse power. 
Each destroyer w i l l  carry on the main deck t wo tor­
pedo tubes for the discharge of the 18-inch Whitehead 
torpedo. The armament wi l l  consist of two 12-pounder 
rapid-fire gnns carried, one for ward and one aft,  above 
the conning towers and protected by shields. There 
will also be five 6-pounders carried in broadside on the 
main deck. These vessels wi l l  have a length of 245 
feet, a beam of 23 feet 7� inches, and a d raught of 6 
feet 6 inches. They will  be capable of carrying 139 
tons of coal closely stowed in their bunkers, and the 
cowplement will consist of four officers and sixty men. 
One excellent feature, w h ich will give them consider­
able advantage over some of the latest boats that have 
been constructed for foreign navies, is that in addition 
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ing about 9 feet. This will considerably iwprove their 
speed in steaming to windward in heavy weather. 
Three of these vessels are being constructed by N eafie 
& Levy, Philadel phia ; t wo by William R. Trigg & 
Company, Richmond, Va. : three, as mentioned, by the 
Union Iron Works, of San Francisco ; and one by the 
Gas Engine and Power Company, Morris Heights, N. Y. 

The " Hopkins " and the " H ul l ,"  which are being 
built by the Harlan & Hollings worth Company, Wil­
mington, Del. , are some what smaller vessels. They 
h ave about the same l ength, 11. foot more beam, and 6 
inches less draught with a displacement of 408 tons. 
They are to achieve 29 knots w i t h  7, 200 indicated horse 
power , and the bunker capacity w i l l  be 150 tons, the 
armament and the complement of officers and crew 
being the same as for the ' · Bainbridge. "  T he " Law­
rence " and the " Macdonough," which are being built 
by the Fore River Engine Company, Weymouth, Mass. , 
are the smallest vessels of the Heet. '.r hey will  be of 400 
tons displacement and they are to achieve a speed of 30 

Longitudinal Section, " Bainbridge " Type of Torpedo-boat Destroyer. 

THE NEW FLEET OF UNITED STATES TORPEDO-BOAT DESTROYERS. 

Name of Class, " Bainbridge." Displacement, 420 tons. Speed, 29 knots. Arm ament, two 3-incb 12-pounders, five 6. ponnders. Torpedo T u bes, two 18-incb Whiteheads. Coal, 13\1 tons. 

273 tons, " Goldsborough "  of 247 '5 tons, and the 
,. Stringham," a large boat of 340 tons, which is ex­
pected to develop 30 knots with a total horse power of 
7,200. 

The accompanying illustrations will make our readers 
familiar with the appearance and internal construction 
of the sixteen torpedo- boat destroyers of the " Bain­
bridge " class, which were authorized in May in the year 
of 1898. The contracts for these vessels were let in the 
fal l of the same year and the contract date of comple­
tion l i es in the early months of the year 1900. All of 
them conform closely to the accompanying diagram i n  
the general arrangement o f  the engines, boilers, arma­
ment, etc. There are minor differences which are in­
dicated i n  the subjoined table. 

Nine of the destroyers are of 420 tons displacement and 
will develop speeds of 28 and 29 knots with 8, 000 indi­
cated horse power. They wil l  be known as the " Bain · 
bridge," " Barry,"  . ,  Chau ncey," " Dale, " " Decatur, " 
"Paul Jones," "Perry, " "Preble," and "Stewart," being 

Complement , 64. Date, 1899. 

to their relatively .  large size they are provided with a 
long forecastle deck w hich gives them an extreme free­
board forward of 14 feet, t h e  freeboard amidships be-
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• Tbe " Panl Jones," " Perry, " and . • Preble " are to Indicate 7,000 borse 

power. 

knots with 8, 400 i ndicated h orse power. The coal ca pa­
city will be less, namely, 1 15 tons ; particulars of the ar· 
mament and the cowplelllent wi l l  be the same as for the 
other vessels. The largest of the fleet w i l l  be the " Trux­
ton, " " Whipple, " and " W'orden,"  building by the 
Maryland Steel Company, at Sparrows Point, Md. 
They will be 248 feet i n  length, 23 feet 3 inches beam, 
and on a draught of 6 feet they will have a displace­
ment of 433 tons. They wil l  have the large bunker 
capacity of 232 tons-a very valuable feature-and th ey 
are to make a speed of 30 knots w i t h  a development of 
8, 300 horse power. 

These destroyers when completed cannot fail to pro­
duce a favorabl e  impression . Their size, roomi n ess, coal 
capacity, and powerful armament, and above all their 
good sea-going qu alities, and high speed, will place 
them in the very front rank of this type of vessel. 

• • • • 
I N  the year 1898 no l ess than $42G, 000,OOO was i nvested 

in Great Britain alone in electrical enterprises. 
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ACETYLENE MOTOR WAGONS AND CARRIAGES. 

Our engravings give an idea of the running gear of 
a standard truck for delivery wagons, etc. , and of a 
v i etoria, both being operated by acetylene gas and 
luaue by the Auto-Acetylene Company, of 15 Park 
Row, New York city . 

'l' h e  s tandard truck for del ivery wagons and other 
heavy vehicles, shown in our second engraving, weighs 
1 ,000 pounds as it stands . The motor consists of a 
d uplex engine having four cyli nders and two explod­
ing chambers. It is capable of running withou t a fl y· 
wheel, and the normal speed of the en· 
gine is 1, 000 revolu tions per minute which, 
when connected w ith the driving mechan­
ism, p ropels the vehicle at a rate of 12 
miles an hour, w h ich is  sufficient for all  
business purposes. The i ntermediate 
gearing perm its the reduction of the 
speed to 1�1 m i les per hour.  The engine 
itself is  not reversible, but back-gearin g  
is  provided and c a n  be thrown i n t o  oper­
ation by a foot shift and the wagon back-
ed at a speed of 1%' m iles per hour. The 
speed forward can be grad u ated from the 
m i n i m u m  to the maxilll U lIl with the 
g" eatest ease. N o  water jacket is neces­
sary with this motor, nor i s any other 
means for cooling the engine  necessary. 
With a special apparatus arran ged for 
speed on a test of nine hours, the motor 
ran at the "ate of 35 miles per hour with 
none of the parts of the engine h eating ._ -

J ( ieutiii( �meri,an. 
In the carriage shown in the engraving the wheels are 
of bicycle construction, with wire spokes, steel ri m,  
and rubber t i res, bnt i n  future carriages with wooden 
wheels with soli d  tires will b e  substituted, for most of 
the trouble with motor carriages comes from the 
pneumatic tire, and sooner or later motor carriage 
manufacturers wiII come to this view of the m atter. 

Some Far- Reaching Experiments In A.gricu}ture. 

BY DR. EUGENE MURRAY�AARON . 

By act of Congress there was appropriated for the 

abnormally . A vehicle s imilar to the one \ _161'1 ........ _.,; 
represented i n  the engraving has traveled 
6, 390 mi les with but one accident or stop­
page d ue to any defective part of the ma­
chin ery. The engine employed is  de­
signed special ly for the use of acetylene 
gas ; 1 , 500 cubic inches of carbide will  
drive the truck, which is of  1 0  h orse pow-
er, 70 mi les at a speed of 12 m iles per 
hour. There is a valve provided which permits of 
changing from acetylene gas to gasoline and from 
gasoline to kerosene oil,  so that while the engine is 
operated most economically aud satisfactorily w ith 
acetylene, at the same t ime other fuels cau be used in 
an emergency, if suppl i es of carbide are not read ily ob­
tained. 

T he same com pan y  has recently made three miner's 
prospecting wagons w h ich possess many features of 
interest. The wagon is constructed so as to possess 
strength ,  and all machinery is carefully shielded, so 
that u nderbrush, etc. , w i l l  not in terfere in any way 
with i ts operation. The idea i n  these prospecting w ag­
ons is to provide a miniature mining cam p  complete 
w h ich can b e  transported at the rate of 2Yz to 4 m i les 
an hour. A smal l  ore crusher is  mou nted u pon t h e  
truck , 80 that it  can be connected d i rectly w it h  t h e  
motor, and a n  assay furnace is also provided to test t h e  
gold , bearing o r e  a s  i t  m ay be fou n d .  T h e  seat in  front 
can be turned down to provide a b u n k  for two per­
sons, and w h i le one man dri ves the wagon h i s  com· 
panion can busy himself making assays of the findings. 
A m ple food suppl ies can be carried, and with one of 
these wago n s  a tri p of two or three weeks can be made 
by prospectors. 

Our other engraving represents a comfortable vic­
toria for two or three peopl e an d 
h as one auxil i ary seat which can 
be used if desired. l'he engine 
is mounted on the forward truck. 
The total weight of the carriage 
is only 750 pounds. T h e  explo­
sion of the hydrocarbon mixture 
is between the pistons moving 
in opposite directions. The vi­
bration is  neutralized, and no 
shock is im par.ted to the vehicle. 
At all  speeds i t  is  practicall y  
n oiseless, making no more sou nd 
than a well-constructed electric 
vehi cle. The pleasure carri ages 
are provided with duplex speeds 
that give all the speeds that can 
be obtained with a truck , as we 
h ave already seen , and t his can 
be m u ltipl ied by two, th ree, or 
four, w h ich m eans that a vehicle 
can be operated from 1 ;!4  m iles 
to 48 m i l es per hour.  As the 
carriage is p rovided with an 8 
horse power motor, this seem­

ingly  p h enomenal speed w i l l  be 
understood. The motor operates 

, -

d i rectly in  proportion t o  t h e  power req u i re d .  The 
cycle calcu l ation is so determined that the fuel con­
sU llled is in  direct ratio  to the power exerted. What 
has already been said concerning the carbide and gaso­

li ne for t h e  truck applies equa l l y  well  to the victoria. 
T h e  steering is d o n e  b y  means of a wh eel or a lever. 
Either dev ice may be used at w i l l ,  the wheel being the 
best for long jou rneys and the lever for' short ones. 
The steering gear is cush ioned upon a telescoping hub. 

ACETYLENE GAS DRIVEN VICTORIA. 

use of the Departmen t of Agriculture, during the fiscal 
year 1899, $20, 000 for the collection, p urchase, propaga­
tion, and distribution of rare and valuable seeds, bul bs, 
trees, shrubs , vines, cu ttings,  and plants from foreign 
lands, with the view to their acclimatization and intro­
duction into this  country. To further this work Secre­
tary Wilson has founded a Section of Seed and Plant 
Introduction , u nder the direct care of the Division of 
Botany, and for t h i s  section several " agricult ural ex­
p lorers " have been sent to, or are now in, various for­
eign countries. It is not so much in the field of the 
domestication of wild or l ittle known plant life that 
the secretary has wisely determined to expend the 
fund at ' his disposal as i n  that of the i ntrod uc­
t ion i n to our land of useful plants already elsewhere 
domesticated and thoroughly proved to be of great 
agricultural value. One of the explorers sent o u t  is 
M r. W . T.  Swingle, w ho, after a most painstaking and 
successful trip i n  the countries bordering both shores 
of the Mediterranean , has returned laden with ma­
terial and data of the greatest possi ble value. From a 
preliminary report made by him Illauy of the fol lowing 
facts are taken. 

FINER TABLE GRAPES. -Not withstanding the great 
progress made in this country in the improvement of 
the n ative grapes, we yet h ave noth i n g  compfirable in 
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flavor or general m arket. va lue  to the fancy E u ropeall 
stock derived from varieties of the species Vitis v i ni­

fera. Being less hard y th an our native species, these 
foreign var iet i es h ave not so well withstood the at­
tacks of the d readed phylloxera and other enem ies to 
the vine. The Fl'ench viticulturists long since discov­
ered that a remedy lay in grafti n g  the EUl"opean vine 
on selected A merican stocks, which are almost proof 
against such attacks. In this way the resisting ql1al i-

3 1 3 
ties of the stock are combined with the high quality of 
the graft, and it has been d iscovered that the com bina­
tion is also more prolific than were the European varie­
ties before the advent of phylloxera. 

Mr. S wingle has secured upward of 2, 000 plants of 119 
of the best varieties, all grafted on specially selected 
American stock. T hese are to be thorough ly tested in 
chosen localities in North Carolina, Florida, A labama. 
and Kansas, under the direction of the Division of  
Pomology. Carefu l  observations will  be made, so t h a t, 
these varieties may be eventual l y  distributed to t h e  

regions best adapted for them, and it  is  
hoped, with confidence, that they can be 
established in many parts of the South, 
and that table grape culture can be 
greatly extended by the culture of t h ese 
superior European sorts. 

General interest will be felt in the 
Suuth and South west i n  the met hods of 
cori nth (commonly called " currant") cul­
ture in Greece and Turkey, and the i m­
portation of the best sorts of this v i ne, 
which it is  hoped to make next winter. 
At present we i m port of wines, corinths, 
raisins and fresh grapes, an aggregate of 
o ver $8, 350, 000 a year. No inconsidera­
ble part of this great amount is that 
w h ich goes to pay for corinths and seed­
less raisins.  It is agreed, and w ith rea­
son, that not only ough t we to be 
able to p roduce al l of these com modi ties 
n eeded for our home consumption, but 
w e  should be able, i n  time, to add them 
to Ol1 r articles of ex port. 

Certain n e w  h y brid varieties, crossed 
between the delicate h igh-grade Euro­
pean and the hardy American grapes, the 
so-ca lled " Franco-American') varieties, 

have also been obtained , and m uch is 
hoped from them, since the resistance of 
the American parent is to a certai n  ex-

tent combined with the fine quality of the European 
parent in their offspring. 

EVER-BEARI N G  S'l'RAWBE RRIES . -Of great interest 
to the sub urbanite and the amateur fruit culturist, 
although not l i kely to prove attractive to truck ers and 
market gardeners, is  a large, ever- bearing strawberry, 
much esteemed and very successful in France. The 
plants of  this variety produce fruit  for some months 
each year, and a small  patch will yield all  the season. 
In this connection it is i n teresti ng to point out that i n  
several portions o f  the high mountain s  o f  t h e  West 
Indies there gro ws a variety of wi ld  strawberry which 
may be picked from the sam e  plauts for at least si x 
months, i f  not longer. These I have fou n d  in h igh 
pockets or arroyas on the north side of the . .  B l u e  
Range, " i n  Jamai ca, a n d  L a  S e l l e  Ran ge, i n  Hay ti , 
and it is more than l i kely that they wi l l  be found i n  
the higher ridges north o f  Santiago,  C u ba. T hey 
appeared very prol ific for the w i ld sort, and of a very 
unusual and del icious flavor. 

FIGS AND THEIR C APRLFICATION. -D uring the pur­
su i t  of h i s  i n ves t i gat ions, Mr. S wi n gl e  obtai n ed la rge 
n u m bers of the insect, Blastophaga, whicb  i� ll ecessan' 
for the ferti lization a nd the prod uct i on of t he r i c h ,, > ! 
flavors in the fig. The " capri fig " is t h e  fru it of t I l e  
male form o r  tree o f  t h e  fig species, of  wh ich the ord i­

nary fig t ree known to comm erce 
and o u r  hotho uses is the female 
form. T h e capri fig tree does not 
bear ed i bl e  fru i t, but. a smal l ,  
tough , k n u r l y fru it ,  fi l led w i t h  
t h e  galls  of t h e  B l astophaga, 
from which t h ese l ittle, black, 
wasp -l ik e i nsects emerge i n  due 
c� urse of their transformation. 
While forc i n g  themsel ves out 'of 
the male fruit, t hese i n sects be­
come thoroughly coated with 
pollen,  which i n  mauy cases a t  

t h a t  season (July) is carried by 
them into the female flowers of  
the fig,  which thus become fer­
ti l ized a n d  r ipen good seeds. 
T h is seed pe rfec t i o n  is  valuable 
to the fi g g ro wers in t wo ways, 
by preven t i n g  t h e  miniature 
fruit from abort i n g  and fall ing 
off, and b y  reasol l  of the rich, 
nutty flavor w h i c h  t he fi g  gets 
only from t h e  perfected seed . 
To insure t h is capri fication ,  the 

growers suspend b u n ches of t h e  
caprifigs i n  the female trees a t  

I h e  proper t i m e  of the y ear, and thus aid i n  t h e  act o f  
fertilization. W h i l e  there are certai n varieties o f  fi gs 
not requiring capr i fi cation . t h e  best sorts for dry i u g  
can only t.h u s  be obtained .  'r he o n l y  prod uct COIll ­
parable to the finer imported caprified S myrnas are a 
few pounds produced in Cal i forn i a  e very year by the 
laborious process of hand pollinati o n .  

T h e  California State Board of Horticulture was 
promised , in 1897, by Secretary Wilson, that the capri-
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fig i nsect should be introduced and suppl ied to them 
d uring the present fiscal year. Dr. Howard. ento· 
mologist of the department . visited the fig-raising dis­
tr icts of Cal i fornia, in 1 898, with reference to the insect 
p roblems in vol ved, and M r. Swingle soon after fortu­
nate l y  origi nated a new method of sh i pment, which 
has made it  possi ble to send the B lastop haga as far as 
C a l i forn i a  and assure their  arrival al i ve. This  was by 
w rappi n g the win ter or slow . .  developing form i n  tin­
fo i l and sendi ng by letter post. T hey h a ve now been 
sent from Ital v and from the mountains of Algeria, 
an d , h av i n g b�gun to breed in Cali fornia, it is hoped 
they w i l l  su ceessfu l l y h ibernate there and become 
regul ar and useful  residents. Small orchards of t he 

capr i fig ( I lla le) t ree w i l l ,  however, be planted, so that, 
should  a co ld snap k i l l  the i nsect in any given local i ty, 
i t  will  be poss i b l e  to recou p the loss f ro m our o w n  i n ­
sect farm s  rather t h a n  face the  delay a n d  tro u b l e  of 
furth er introduct.ion by mai l .  As most of the para­
s i t ical h y men optera ar'e, however, m uch more adapt­
able t o  c l i mat ic con d i t ions than are the species of the 
fig,  i t  is  safe t o  p rophesy t h a t  Blastoph aga wi l l  u l ti­
mately ad ju s t.  i tsel f to al l �' region where fig c u l t u re 
w i l l  s u ccee , l .  Now, in C a l i fo r l l i a, Arizona , and . l ike  
regions, w h ere a m i l d  w i ll ter i s  combined with a '  d ry 
August and Septelll ber, we lll ay l ook for 2 b un dan t suc­
cess i n  the fig-dry i n g  industry .  O ll e  w h ich n o w  costs us  
many thousands of dol lars all B u a l l y  on the i lll port 
side of  our nat ional ledger. 

THE TRUE A RTICHOKE . -T h i s  n a llle is  h ere com­
m o n l y  a.pp l i ed to a t u ber resem b l i n g  t b e  potato, w hich 
is  now grown in some local i t ies q n i te extensivel y for 
stock feed i n g and alcoh ol d ist i l la.tion,  but is of l i t t l e  
val ue for h uman food . T h is is  t h e  . •  Jeru sal e m  

art ichoke. " The unopened heads of a thist le- l ike 
pla n t  are.  ho wever, the real  art ichoke.  The latter 
ar'e a. del i cacy greatl y pr ized in  certa i n parts of 

E u rope and prod uced i n  enormous quantities in 

France and I taly. The p lant , a peren ni al , does 
not  come true from seed, but i s  propagated, l ike 
t.he pineapple and m a n y  other-plants, from suckers. 

As t h e  t r ue artich oke is m u ch prized in New 
Orlean s, Sa vannah,  P h iladel phia, and New York, 
having for sorne t i m e  been gro w n  for local use in 
the fo r m e r  c i ty, i t  is bel ieved that the general 
i n troduction of the plant w i i l  be appreciated b y  

t h e  people  t h roughout t h e  cou ntry, and a suffi­

cien t n u rll ber of s uckers h a ve been i mported by 
the (l epar t r llent  to early i ns u re their i n d e fi n i te 

m u l t i p l i cat i o n .  'f h e  c u lti vation of t h e  . artichoke 

sho u l d  prove to be a profitable venture amon g 
our  Suu thern tru ckers, espec ially as i t  is adapted 
t o  f u rn i sh i n g  a canned delicacy. 

A JAPA�ESE DRLICACY. -T h e  Stach ys is  a veg­
etable i m ported into F rance from Japan and 
known in its adopted c o u n t r y  as t h e  C . o11ne, from 
the location of the est a t e  of M.  Pai l l e u x ,  of  Crosne, 

a gentleman who devotes h i s  t i l l l e  and grounds  to 
the c ul tu re of n ew and strange vegetables fr'oIll al l 
quarters of the globe.  This  vegeta b l e  i s  perfectly 
hardy, grows in al l so i ls,  and y i e l d s  u p  T O  five ton s 
p�r acre of wh i te t ubers two to four inches long, 
the size of a fi n ger, looki ng l ike  a crowded string 
o f  beads .  I t  i s  considered one of the most del i ­

cious vegetables known to m a n .  
PISTACHE C ULTl: RK-The c u l ture of the pis­

tache nut i s  l i kel y to prove of very considerable 
val ue in Cal i forn ia, Arizona, and N e w  Mexi co. With 
the exception of the home-cons u m ed p rod uct of a few 
isolated trees, t h e  entire quantity n o w  ll sed in  this 
cou ntry is  i m ported an d its use is l i mited a l l l1 08t exclu­
sively to ice cream and cOll fection flavormg . 

Along t h e  Med i terra n ean , w h e re the  choicest walnuts 
and al monds are raised , the pistache is  considered the 
very best of all n u t s  for tab l e use. It  is very n u t ritious 
and fattening, and of a de l i cio us fla vor of its own,  and 

shou l d  soon cO lli e to be a lead ing article of i ts kind in 
our I ll arkets. Mr. Swingle perfected arrange ments by 

w h i c h  sOllie choice grafts w i l l  reach this country next 
s p ri ng. 

DATE PAL:\I C IT LTn-ATIOX. -'V h i i e  able to with­
stand considera b le  frost in  w i nter.  th is palm m u st have 
a very d ry an d e x ceed ingly hot cl imate at the time of 
the ripe l l i ng of the d atE'S. The sand iest an d , gen eral ly 
speak i ng', t h e  poorest soi l s  prod uce the best dates ; 
w h i l e  i t w i l l  y i e l d i n  a n y  soil,  it takes most k i n d l y to 
other wise al m ost worth less Jand , even that w h i ch is  
w h ite with alkali  s u i t i n g  it .  S t i l l, an a bu n dan ce of 
water i s  at certa i n periods of its mat u r i n g  quite n eces­
sary. 

Mr. Swingle has studied d ate cu l tu re i n  Algeria, and 
"hipments of the suc kers of the true Degletnoor date 
lnd other ch0ice varieties f r'om the Sahara Desert 
have al read y been sent to the Arizona Experiment 
Station. There in vesti ga tions show that the best 
d ates w i l l  succeed i n  Ar i zon a. This i s  pleasi ng to 
Seeretal'Y Wi lso n ,  w h o  h as had s u ccess in this  pro­
fitable e u l t u re for oth erwise negl'lct.able lands m u c h  
a t  heart. 

THE ST. JOHN'S BREAD. -A most promisin g for­
age plant for growt h in the warm parts of this  coun­
try is the carob, or St. John 's Bread , a variety of the 
Leguminosere. T h e  carob, through t h e  medium of 

J t ieutifit �tUetitau. 
vast quantities of bacteria, which are parasites upon 
it, yet not especially harmful, derives its nourishment 
qu ite largely from the air, and is, therefore, a produc­
tive bearer in poor soil . A f u ll -grown tree will aver­
age hal f a ton of pods, and as much as one and a half 
tons has been yielded in one season by a single tree in 

Spain . The pods, which are often eaten by m an , 
make excellent food for horses, cattle and sheep , being 
very nourishing, containi ng, as they do, over 40 per 
cent of sugar, over 8 per cent of protei n, and less than 
25 per cent of indigest i ble m atter. Enormous quanti­
ties of carobs are produced in all the countries sur­
rounding the  Medi terranean, wh ere they are a much 
prized prod uct, none the Jess because of the fact that 
they do b est on arid soil, where noth i ng else w i l l ,  pre­
ferring a rocky or  cal careous soil  n ear the sea. Al­
tho ugh doing well i n poor soil and without water, 

their cold resistance is s l ight. and they are confined to 
regions in which the orange will thrive. 

Se-me you ng grafted trees have been secured by Mr. 
S w i ngle  from t h e  best sorts in Algeria, and varieties 
from other l ands have been arran ged for. There are 
large areas in  the South west where it  should be  a valu­
a b l e  addition , and i t  is  intended to give i t  thorough 
trial a l ong the Gulf. 

VALU ABLE PRICKLY PEARS . -Another forage plant 
of m uch prom ise for the warm and arid regions is the 
thornless cact us, a species of the prick l y  pear. Enol'· 
mous quantities of the " pad, " or so-cal led leaves, in 
reality flattened branches, are yielded, from ten to 
fi fteen tons per acre being often reported. Yiel d i n g  
o n l y  from five t o  ten per  cent  of dry matter , and th us 
being a very watery food, t.he pad s are excellen t l y 

OTTMAR MERGENTHALER. 

adapted to stock rais i n g  in dry regions or seasons, 

especial ly  where more concentrated food, as cotton 

seed, is also fed.  Varieties of these cacti have been 
sent from Sic i ly  an d others have b een obtained from 
th e Argentine. The latt.er are en tirely smooth,  even 
without the m i nute prick les of  the  E u ropean forms. 
Both are well adapted for fodder pu rposes, but the 
Argentine form also produces delicious fruit, which, 
however, do not grow i f  th e  plant is  cut for cattle 
feed ing. In Al meria, Spai n, and elsewhere most de­
licious fruit i s  raised from the pr ickly pears, as high 
as fifteen tons to the acre b ei ng sometimes produced. 
Some of the best sorts have been obtained, and are 
being d istrib uted to the experiment stations of the 
Southern and South western States, where they are 

destined to become a very popular fruit,  both for 
local and sh ippi n g uses. 

The foregoin g is  but a brief resume of the work of 
one of several explorers under the A gl'icultural De­
partme nt's di rection ; b u t  q u i t e  enough is h ere said to 
indicate that th is  fiscal year wil l  be a ban ner period in 
the i ntroduction of real ly  p rom is i ng' agricultural ex­
peri men ts. 

. .  ' .  
Appendicit i s  C a u se d  by the Habit o f  Crossing' 

the Legs. 

A foreign surgeon has put for ward th e suggestion 
that appendicitis is caused b y  the habit  of crossing 
the legs, w h i ch restricts the act i on of the digest ive ap­
p aratus.  The appendix i s  only loosely atta('h ed to the 
crecum,  and there is  a l ways some half-digested food in 
the crecal bag. B y  crossing the l egs there is  liabi l ity 
t.hat the undigested food m ay pass into the vermiform 
appendix and set up an inflamm ation, i n  a few hou rs 
pathological processes set in, and an attack of appen­

dicitis is developed . 

NOVEMBER I I ,  1 899. 
THE DEATH OF A GREAT INVENTOR. 

In the death of Ottmar Mergenth aler, who died at 
h is home in Balti more, October 28, America loses one 
of her foremost i n ventors, the creator of the " lino­
type " machine which bears his name. Mr. Mergen­
thaler was born in Wlirtemberg on May 10,  1854. His 
father was a teacher i n  the pUblic schools  of the king­
dom and tried to h ave his son enter upon tho same 
profession , but the bent of the l atter's mind was for 
mechanics, and he spent much of his time i n  watch ing 
mach inery in motion and in t h e  study of problems 
of mechan ics. Fi na l l y  he  was apprenticed to a watch­
maker, and while l earn ing his  trade atten dEod n i ght 
schools and schools w hich were open on Su nday. His 

term of apprent iceshi p expired in  1872, and to avoid 
enlistment in the arm y he came to the United States, 
landing in Balt i more, and he soon secured a place i n  
W ashington wh ere electrical and experimental work 
was carried on, and most of the necessary experiments 
on the electrical i nstruments used by the United States 
Signal Service w ere carried out under the direction of 
M r. Mergenthaler. He came in contact with many in ­

ventors, and soon demonstrated that his life work was 
to be one of them . 

I n  1876 he became connected with a mechan ical en­
gin eer i n g firm i n  Baltimore, and made his h o m e  in that 
city. A Wash i ngton stenographer, named C lephane, 
w h o  had made a study of writi n g  and printing ma­
c h i ne�, em ployed the Baltimore firm to make some 
models for him,  and Mr. Mergenthaler showed such 
aptitude for the work t h at he began experimenting 
on his  oIVn accou nt, and for four  years h e  de\'oted 
al l his spare time to the i nvention of typesetti n g  ma-

cb ines. HIS first idea was a rotary machine, 
w i t h  keys for i m pressing female d ies i n  a con­
ti n uous strip of heavy paper', which was cut into 
short lengths for adj ustment as the mat rix of a 

co l u m n  of type. This  was superseded b y  a ma­
c h in e controlling a series of s l i ding parts, each 
bearin g  on on e edge all of the characters and 
spaces. A key mechan ism moved these bars end­
wise, so as to bring a selected character on any 
bar i n  line with the selected character on any 
otb er, and thus form the matrix of a complete 
line of casting_ 

In 1880 he m ade a complete change of system 
and adopted the plan which he brought to per­
fection in the l inotype machine, w h ich is used in 
newspaper offices nearly all over t h e  world. The 
m aeh i ne is  operated by a keyboard something 
l ike  a ty pewriter. These keys set a l ine of key 
d ies or types, j u stify them to the exact width of 
a col um n or an y req u i red measure and cast them 
i nto a solid l i n e  of type metal . T wo machines 
were bui lt  on the sallie principle, and one was 
teHted in the su m mer of 1884. It worked smoothly 
and s i lently. The matrices sl id i nto their p laces, 
were clam ped and al igned , t h e  pump d isch arg ed 

i ts  contents, a n d  the finished lino type was the 

result, the matrices returning again to their nor­
llI al posi tions . All  this was the work of fifteen 
secon ds. In February, 1885, the secon d machine 
with an automatic j u stifier was com pleted and 
put on exhibition i n  \Vash i ngton , and was visited 
by Presiden t Arth u r, James G. B laine, and others. 
The l i notype at that time was satisfactory, 
though not perfec t ; no tab u lar work could be 

done on it, and the operator could not correct an error 
w ithout discarding all that part of the line which had 
been fonned prior to the discovery of the m ista.ke 
w h ich h ad been made. M r. Mergenthaler set to work 
to overcome this defect and finally accomplished it. 

At first he  h ad d i ffi c u l t y  in  obtaining capital to 
manufacture the machines, but finally it  was raised, 
an d th e  mach in e was final ly perfected i n  1885. It 
was arranged so that the I ine was a�se rn bled in view of 

the operator, and he cou l d  m ake corrections as he pro­
ceeded, or he cou ld i nsert, by hand, any c h aracte r not 
carried i n  the m agaz i ne, but the mach ine could not 
p roduce tabular matter. The first of these n e w  ma­
chi nes was installed i n  the compos ing room o f  the 
New Y ork Tribune i n  J U l y, 1885, an d after t h i s  t ime 
they carne i u to g-eneral use. The 1886 mach i n e re­
q uired an air- blast for prope l l i ng the m atrices, and had 
other imperfect ions , w h i c h  !\f l'. Mergenthaler set him­
self  to  rectify. H e  was weakened by overwork, and he 
was seriously i l l  i n  the  faJ l of 1888. He fi n a l l y recov­
ered, and the company was reorganized. In 1890, one 
h u n d red mach in es were contracted for. In 1891 there 
was another reorganization of the l in otype com pany.  
I n  Janu ary, 1 894, the pract i cal method of j ustifi cation 

by step j u st i fiers h ad been devised by Mr. Mergen­
thaler. and about that t ime the company bought the 
wedge .i u�tifier, for which it paid $416 ,000. In 1894, 

Mr. Mergen thaler's ph ysic ian s stated that he h ad co n ­
sumption, a n d  h e  w a s  obl iged to rel in qu ish personal  

con tro l of the Balt imore factory. This  ended t h e  pub · 
l i c  l i fe of one of the  most remarkable i n ventors 

America has ever seen, and to h im wil l  be assigned a 
h i gh place i n  the annals of the art preservative of arts. 

. '  . .  
THE engines of a first-class man-of-war cost about 

$700,000. 
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NOVEMBER 1 I ,  1 899. 
A FEED·WATER APPARATUS FOR BOILERS. 

An inven tion patented by Jo h n  S. Carter, of 483 

Fargo Aven ue, Buffalo, N. Y. , provides an i n genious 
feed- water apparatus i n  which the exhaust steam from 
the engi ne is  made to h eat the feed- water, and is at 
the sallle ti llle condensed and returned to the boiler. 
Means for purify i ng the feed- water an d for separating 
the oil  frolll the exhaust st eam are also provided. 

Fig. 1 is a perspective view of t h e  apparatus,  with 
parts broken a way to show the i nterior construction. 
F i gs. 2 and 3 are cross-sections through d ifferen t parts 
of the de vice. 

The apparatus is i nclosed i n  a cyl indrical cas ing, in  
t h e  bottom of wh ich is a cham ber provided wIth a 

CARTER'S FEED-WATER APPARATUS FOR BOILERS. 

blow-out p i pe. The exh a u st steam enters this  cham· 
her through a drum, A, fitted with a stationary screw 
serving to i m part a �pi ral movement to the steam , 
w h ereby the oil  is cen t r i f ugal ly  separated .  Lead i n g  
u p  from t h e  bottom ch amber is a pipe (shown i n  Fig. 3 )  
perforated n car i t s  u pper end a n d  provided w i t h  a 
baffle· p late, cau s i ng the  stpam to pass horizontal ly  
i n to a feell - w ater heatin g  cham ber. From this cham·  
bel' the st eam pa��es through a pi pe, B,  i nto a con­
d e l l ser com pri � i n g t wo boxes a n d  a n u m ber of vertICal 
glass c o n d e n s i n g  tu bes. From the condenser the steam 
passes d o w n  t h ro u g h  the p i pe, C, to a second feed·  
water h eat i n g  cham ber, frOll! w hich i t  emerges by way 
of t h e  p i pe, D. A fter pass i n g  through a second set of 
con d e n sers th e  �team enters a t h i rd feed-water heating 
cha mber i n  the u p per end of  the casing, by way of the 
pi pe, E. The water of co ud en sat ion from the second 
co n d enser  is  retu rn ed to t h e  fi rst feed- water heating 
chamber b y  a trapped or ret u rn p i pe, g. From the 
th i rd feed- water heat i n g chamber the steam passes 
th rough a t h i rd con den ser, F. provided with a vertical 
o u t i e t  p i pe. The steam in 'pass ing t h rough the various  
cOlll partmen ts i s  con densed . a n d  the  
w a ter o f  condensation runs back i nto 
t h e  casin g  to bll e mployed as feed· 
water. 

T h e  fee d ·  water is led i nto t h e  appa­
ratus by means of a pipe,  K, d ischarg­
i n g u pon a baffle-plate, from which i t  
passes i n  a spray t o  t h e  third feed­
water beati ng chamber and is h eated 
by the steam entering the chamber. 
The several feed· water heating c ham­
bers are separated from one another b y  
means of fi l tering partitions formed o f  
upper a n d  lower screens, between which 
fi lteri n g  m aterial is  packed. 'l'lle water 
del ivered from the baffle- plate passes 
down t hrough the several screens and 
fil teri n g  part i t ions in a spray, is heat­
ed by the steam pass ing through the 
c ham bers, a n d  fi n al l y  rea �hes a reser· 
voi r from w h i c h  i t  i s  suppl ied to the 
boi le!',  h eated an d ti ltered, by the 
p i pe, H. T h e  s u pply of feed -water in 
the  reservoir is  automatical l y  regulat· 
I'd by a float-lever connected b y  a l i n k  
w i th a valve i n  t h e  pipe, K_ A water­
gage and a trapped overflow pipe, U, 
are also provided for the reservoir. 
The u pper fi l teri n g  plates or screens, 
as sho wn in  l<'ig. 2, are made in two 01' 
1lI 0re secti ons to fac i l itatll ready re­
moval when c lean in g. 

• • •  

J t itntifit �tutrinln. 
A SIMPLE DRIVING MECHANISM FOR GINS. 

An i m provement i n  cotton-gin driving mechanism s 
has been devised by Col bert W. Brown, of Lponard, 
Tex. , by means of w h ich the brush is  driven pract i­
cal ly by the same bel t winch drives the saws, so as to im­
part u n i form motion to the  'Pachine_ To the  saw-sh aft a 
ban d · w heel is secured, w h i c h  i s  con nected by a loose 
ban d with a power- w h eel Illounted below the usual 
table of the gin- casing. On the  brush·shaft a pu lley i s  
fa stened, connected by a band with a second pulley 
journaled in a horizon tal, forked arm pivoted to a verti­
cal arllJ swinging on the cas ing. In ord er to hold the 
second band in contact with the fi rst band,  a spri n g  i s  
con n ected a t  o n e  e n d  w i t h  the horizontal ,  forked arm 
and at the other end wi th  a screw movin g  through a 
,;tud on the gi n 'casing, and receiv ing an adj u sting-nut. 
The tension of the spring may be varied by means of 
the st'rew-rod an d n ut, From the vprtical , swinging 
bar extends a sh ifting-rod, provided at i ts outer end 
with teeth engaging a d eten t-plate secured to the 
casing. 

When the power- wh eel is  i n  motion , the sh i fting·rod 

is pulled out to bring the  two bands into engagemen t, 
and is  held in adj usted posit ion by m eans of the de· 
tent-plate. When the fi rst band has been su fficiently 
tightened, the band- w h eel an the saw-shaft and the  
pu lley on the  brush-shaft wi l l  both be s i m u l taneously 
rotated, thereby securi ng a n  evenness of motion which 
adds m uch to the efficiency of the gin.  

THE " MAESTRO," A NEW PLAYING ATTACHMENT 
FOR ORGANS. 

T h e " Maestro" is an i n strum en t  for correctly ren· 
deri n g, with the aid of an organ, t he prod u ctions of 
great com posers with o u t  necessari ly having any know­
ledge of music. It is not very d i fficult  to play on 
musical instru ments, but it is most d i fficult to play 
well, and there are man y  who are fond of m usic who 
wish to gratify this taste without the expend i t ure of 
years of practice which have hitherto been necessary. 
To all such the • .  Maestro" wi l l  be a welcome boon. 
The instrument 'is right ly na med, for it is, indeed, a 
. .  mabter p i ayer, " rendering the most difficult l tI u �i(' 
i n  an acceptable manner, and i t  also educates the Ill U ­
sical taste o f  t h e  p ubl ic a n d  helps the beginner w h o  i s  
anxious t o  become properly educated i n  m usic. 

The instrument consists of a h andsomely finished 
case, which fits over the  keyboard of any organ, and 
all  of the mechanism i s  contained in this case. I t  i s  
bni lt  i n  the most su bstantial and workman l i k e  man·  
ner, i n  different s izes, in  order  to fit  an y standard 
organ.  B rass sockets are attached t o  the extremi ties 
of  the keyboard of the organ ; scre w pi n s secure t h e  
. .  Maestro" t o  it ,  making the al ign ment and adj ustm ent  
perfect. 

The in strument i s  man i p ulated by the turni n g  of 

the crank shown o n  the r ight , but i f  desired a water 
or electric motor can be employed. The best results ,  
however, are o btai ned by t u rn i n g  the crank by hand, 
as this gives control over the express i o n  and the llI u s ic 
is marked to guide the p layer, so that i n  no sense can 
it  be called " mach i ne m U8ic. " 'l' he function of t h e  
crank i s  three· fol d  ; first, i t  serves t o  w i n d  the roll o f  
m usic  fro lll t h e  reel on to t h e  feed roller ; second, it 
winds up the sprin g  by means of a p i n i on on the shaft 

DETAIL OF THE PLAYING MECHANISM. 

of t.he Ireel holder, the power stored serving to wind 
back the m usic on to its  reel after i t  has been wound 
on the feed roller as played ; and third, i t  serves to 
operate the bellows which exhaust the air from the 

p l u n gers governing the keys. 
The . •  tempo " i s  also control led by the speed of the 

cran k.  'l'he crank shaft terminates in a miter gear 
meshing with a simi lar and larger gear attached to tht. 
shaft of the feed roller, serv ing to actuate  it to w i n d  

the music  f rom the reel over the br idge w h i ch controls  
the p l un gers. The rol l  of mu�ic is inserted i n  the front 

BROWN'S DRIVING MECHANISM FOR GINS. 

of the i nstrument and i,. n nroll ed sufficiently to attach 
it  to the feed rol l er, w h i ch wi nds it u p as the m usic is 
p layed . When the p iece is fi nished,  the m iter gears 
are thrown out of engagement by means of the p i n 
s h o w n  j ust below the crank and the music is automati­
cal ly  wound on its reel by means of the spr i n g  shown 
o n  the left, which i s  wound u p  by the turn ing of the  
reel ,  the  bearing of one e n d  of w hich is  square a n d  
adapted to e n t e r  a socket i n  t h e  pi n ion shaft of t h e  
spri n g  trai n.  O n  the crank shaft is also a toothed 
wheel  w h ich mes h es with another w h eel to which a 
p i t man is attached. The latter translates the rot a!'y 
i n to rect i l i near Illation and operates the d uplex bel ­
lows at the left end of the i nstru m ent th rough long 
s l i d i ng con necti n g  rods. The bellows is  conn ected 
w i t h  a reservoir bel lows at the right end which sen'ps 
to equa l i ze the air vaCU U lll. 

The bridge consists of a hollow box whose top is per­
forated by' a series of ports which are d i rectly in  t l \(·  

path o f  the dots and dashes i n  t l l t'  
music str ip . A groove extends acro�s 
the br idge and connects with  each air  
d uct by a slllal l apertu re ; this  groove 
is in turn con n ected with the "acu u m  
chamber; w h i c h  i s  p laced a t  t h e  bot· 
tom of the playing mech anism. The 
vacuu m  chamber at the bottom is  
COIll lll on to al l diaphragms w h i c h  can ·  

trol t h e  plungers. E very n ote i s  can·  
trolled by a r u bber- covered p l u n ger 
w h ich sl ides through air-t ight  n ipp les 
and depresses the key, when the pro­

PROF. ERN EST H AECKEL. the great 
Germ an Dar w i n  exponent.,  was recent­
ly thrown from h i s  hOl'se i n  Ro me and 
seriously inj u red. H e  i s  now 65 years 

of age. THE " MAESTRO," A SELF·PLAYING ATTACHMENT FOR ORGANS. 

per n ote is  played by means of the 
music  str ip .  T h e  plungers are con­
nected to diaphragms which move u p  
and d o w n  i n  t h e  bod y of the  lower 
part of the p lay i n g mech anism.  T h e  
top of each d i aphragm i s  con n ected 

with a part i c u lar section of the  bri d ge 
by a slllal l  rubber t u be. The opera· 
t ion in brief i� as fol lows : A vacu u m  
i s constan t ly  k e p t  u p  b y  t h e  bel l ows 
keeping t h e  pl u n ger out of con tact 
w i t h  the keys. 'f h i s  vacu u m  is con­
�taIlt w h i le the paper passing over the 
bri dge i s  u nbrOKen,  but  the i n stant a 
perforation opens a port, air  is a(l ­
mitted, and a s  we have already seen,  
th ere is also a vacuum at the botto m 
of the d iaph ragm by reason of t I l e  
open passageway whi('h i s  e o  I I I  ilion t o  

a l l  t h e  d i aphragms. Con seq u en t l y  t h e  
pressure of a i r  ass isted by th is vaeu 1 1  I I I  
forces t h e  diaphragm d o w n ,  sou n d i n g  

the proper keys. Th e meeh n ll i s l I l  i ­
s o  simple that i t  is  not l ikely t o  get. 
out of order. The construction is  very 
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ingen ious  and reflects great credi t  on the inventor, Mr. 
L. B.  Doman, who has spent a n u m ber of years i n  per­
fecting the " Maestro. " 

iog, both theoretical and pract i(lal. This academy is 
situated at Fordham, and is a well -known landmark, 
and was described in the SCIENTIFIC AMERICAN for 
February 24, 1894. 

when the Park Commissioners will  be forced to allow 
automobiles to enter the park, whether they wish it or 
not, and legislation can be easily obtained. Their at­
titude is extraordi nary, in view of the fact that i n  
Paris there are undoubtedly more automobiles in the 
Bois de Boulogne than t here are horse-drawn vehicles. 

The music can be o btained in great variety including 
selections from operas, classical m usic, dance music, 
songs, church m u sic, h y mns, etc. , so that every taste 
can be satisfied. Origi nal compositions or favorite ar· 
rangements can be specially made, if desired, the new 
I llethod of perforating the roll of paper securing 
t he best results, from a m usical point of view, with a 
m inimum of expense. The results which can be ob­
tained with the • .  Maestro " are truly extraordinary, 
and with a little practice all the variations in tempo 
can be obtained with a facility and exactlless which 
will  Ratisfy even the critical m usician. The field for 
t h e  i nstru ment is a large one. In the home it is s u re 
to be in daily requisition, and the vast selection of m u ­
s ic  enables the player t o  su it  each mood. The " Maes· 
tro " can be used in ch u rches where no regular organist 
is employed or in weekl y  meetings,  the most difficult  
c h u rch m usic as wel l  as s i m ple hymns being acceptably 
rendered by it .  The i n strument is  made by the Maes­
tro Company, of El bridge, N. Y. 

AutoIlloblle N ews. 

A Paris newspaper publishes some statistics which 
show that in a certain period only 1 death and 33 in­
j u ries were caused by automobi les, and d uring this 
time, 67 deaths and 745 inj uries were caused by vehicles 
drawn by horses. 

T h e  greatest trouble with the pneumatic tire o n  
heavy vehicles i s  n o t  caused b y  punct uring, which ac· 
counts for only about seven per cent of the trouble, 
but results from the internal wear of the fibers of the 
tire, due to the weight. Some tires which have been 
examined show the fi bers of the material reduced to a 
fine powder. 

T h is year in Germany traction motors were used for 
the provisioning of columns, and although the roads 
through the Bla('k Forest were very steep and i n  p laces 
very bad, the experiment wa� most successful .  There 
were exceedingly few accidents and the motors effected 
a great saving i n  both men and horses. I t  appears to 
be perfllctly adapted to a country traversed by n um­
erous roads. 

• • • 
Th e NoveIllbe .. Buildi ng Edition. 

T he November number of the Building Edition of 
the SCIENTIFIC AMERICAN is  of great beauty. ••  The 
Castle of Vincigl iata " is the subjllct of t wo large en· 
gravings showing the interior of a medieval castle 
which has been elaborately restored . " Some Formal 
Gardens of Newport " is by Miss Margaret La Farge 
and is accompanied by beautiful engravings showing 
some of the interesting features of the gard ens of N ew­
port's famous vil las. " A  Modern House of Learn i n g  at 
Springfield, Mass. , "  describes the new H igh School 
building of that city, which is a very handsome and 
wel l - equi p ped edifictl for  school work. The houses 
i l lustrated in this n u mber are particu larly attractive 
and are in great variety. The l iterary contents deal 
with the Hearst com petition and Moore's Gothic Archi­
tecture . • · e  • •  

• • • • • 
Death of a Fa tno u s  S h i l. b u ilder. 

Tile C u r l' e nt S u p pleIllent. 
Will iam H.  W e b b  died October 30. at New York 

city. He was not o n l y  the most falllous s h i p b u ilder 
i n  America in  the d ays when sai l ing vessels still  held 
the bulk of carrying trad e, but at the t i me of his death 
he was considered as an authority on the art of ship 
construction. His father had been a builder of sail­
ing vessels in the days before the construction of 
Fulton's first s teamboat, and the adoption of steam 
opened a new field for Mr. W. H. Webb. He was born 
i n  1 8 1 6  and entered his father's shipyard , which at· 
tained a national rep u tation d u ring the war of 1812. 
The son soon began to show great knowledge of s h i p  
constru(ltion  a n d  he proved h imself a born mathema· 
tician. He constructed the first steamsh i p  that ran 
between New York and Savannah, and New York and 
New Orleans, the first steamer  for the Pacific Mai l 
Steamshi p  Company, and the first steamer to enter 
the Golden Gate was b u i l t  by h i m .  I n  1859, he  built 
a powerful screw frigate for the Russian government 
which was the fastest man-of· war known at the time. 
During the civil  war he b u i l t  several ironclads. He 
was also the designer and b uilder of t h e  Fal l River 
steamers " Bristol " and " Providence. " In 1872 an d 
1873, he retired from active business, but has al ways 
taken a great interest in shipbui lding matters since 
that time. I n  1889, h e  b ui lt  the \Veb b Academy and 
Home for S h i pbui l d ers to afford free and gratu itous 
aid , relief and s u p port to the  aged, indigent or u n ­
fort unate men who have been engaged i n  building 
h u lls  of shi ps, or marine engi nes, and abo to provide 
young men with an education in the art of shipbuild-

The police sergeant who has charge of the boiler in­
spection squad of New York city has sent a com· 
munication to the Board of Pol ice COlll missioners say · 
ing that he had been i n formed that a parade of auto· 
mobiles was to take place and that several of these 
vehicles would be equi pped with steam boilers. He 
wished to know i f  the boilers would have to be tested 
and if  they must be in charge of d uly l icensed en­
gineers . T he com missioners considered it would be a 
violation of the law if the boilers were not testlld and 
the men in  charge were not d uly l icensed. It will  be 
interesting to see the outcome of this matter. It wil l  
probably be decided that the horse power is too small  
to be considered . 

A few days ago Mr. Winslow E. Buzby was arrested 
for attempting to drive an automobile through Central 
Park, New York city. Mr. B uzhy's idea was to make 
a test case of his arrest, considering that automobiles 
were wrongly excluded from t he park. He was 
promptl y arrested and brought before a magistrate. 
He was discharged after a hearing, and announced his 
intention of again presenting himself at thll park en­
trance in his automobi le, and if  he is  again arrested 
he will  bring a suit for heavy damages. Mr. Buzby is 
b'wked by the Automobile C l u b, wh ich is fast becom­
ing an influential organization. The Park Com mis­
sinner does not consider it  was a test case, and does not 
recognize automobiles as pleasure carriages. It is a 
question of only a fe w weeks , or months, at most, 

The current SUPPLEMENT, No. 1245, h as a n u m ber 
of most interesting articles. " Count von Zeppeli n's 
Dirigible Air-Sh i p " is the :m bject of th e  firs t-page en­
gravi n g, showing the huge air vessel,  wh ich is 500 feet 
in  length and is being built  on a float on the Lake of 
Constance. T h is is the most ambitious attlllIlpt at 
aerial navigation which h as ever been made. " Me­
chanical Science, " by Sir \Vil Iiam White, is a most in­
terest ing and i mportant add ress. " Roquefort and Its 
Cheese " descri bes a unique industry. " Intarsia " de­
scri bes the prO(less o f  wood- in laying. " Stream Meas­
uring in the United States,"  by F. H. Newel l . describes 
some of the important work w hich is  being carried on 
by the Geological Survey. It is accom panied by a 
n umber of i l lustrations. " Mi n d  and Morals in Ani­
mals " is an article by O'Neil l  Dalln,t and is very i nter· 
esting. " The New Automatic Pistol of the German 
Army " descri bes in detail the new weapon. 
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RECEN TLY PATENTED INVENTIONS. 

A gr i c u l t u ral I m plen.ents. 

PLO W . -FuANKLIN H .  DAYIES , EI Reno, Oklahoma 
Territory. This plow i s  particularly adapted to localities 
\\-'here the rainfall is limited, and is debigned to loosen 
ami lrve! the soil \vithout turning under the crust of 
ury �oiJ . as i s  done with the mold board of th e  plO\v. 
�<) that whe n the grain is so\vn it will be placed 
( d }Tctly in the moist soi l . A scaling or surface share is 
prOVided having a verti cal cutter at th e landside so 
shaped that it will turn the soil away from the heam . 
A dj ustable teeth at the rear of the share loosen the soi l 
at::! it passes over the sha re and back into the furrow .  

GRAIN-ROLLE R.-EMANUEL BERG, Woodland, Cal . 
On the Pacific CO"st stand ing crops are often de8troyed 
by the severe storm s  w h ich prevail  dlll'in� flpring 
and summer. With the obj ect of preventing the l oss of 
the crops, this i n ventor has devised a simple machine 
which rolls the grain down without breaking it at the 
roots and withou t  in terfering with its growth. Thus 
leveled, the grain can ripen properly withou t  injury by 
the storms mentioned . 

Bicycl e-,\ llpl ia lIe e s .  

BlCYCLE-SUPPORT ER.. - HENRY VANDER WEYDE, 
1 8� Regent Street, London, W . ,  England. The appliance 

compri�es a paIr of levers on the lazy-tongs principle. 
normally contracted into a very small s�ace, bnt capable 

of bein g projected down to the ground. 'l' he upper pair  

of lever� is atmched to the frame, the one lever b y  a 
pi votal , the other by a sliding connection. A coiled 
sprin g tends to ext'.:"ud the lazy-t.ongs, and a pawl and 
rac!( preven ts the supporter from coUapsjng nnder the 
snperposed weight. 'rhe lazy-tongs arc independent as 
regards their re lati ve amonnt of exten sion ; bu t they are 
simu ltaneonsly operated by means of a cord . which per­
mite. the detent-pawls to slip over and en gage or disengage 
the racks, so as to project or contract the l azy-tongs . 

E n � i neeri llg-Iml)rovem.,� n t s .  

valve is sbifted b y  t h e  action of the pibton i n  t h e  steam. I SJlfELTING-FURN ACE.-JOHN H. CAN A V AN, Kirk- ranged i n  a manner t o  gather from the fire- hox all of its 
cylinder and is prevented from rotating. 

I 
land. Arizona Territury. The inven tion provides a fur- heat. Over the other fire-box removable lids are pl aced, 

PUMP. - RICHARD LLHN, Haspe, Prussia, GermanY' l nace for smeltmg PYrites or other metallIc ores. carbo - so tha t food m a.v he dried and boiled thereon. 
'rhe i nvention is an i m proved monte-Jus, that is to Etay. an naceous fUT�1 �ot being required af�er the firf' is .on ce SQUID. -HEHBERT A. HOWARD, Hun tington ,  N. Y. 
au tomatic apparatus for raising ljquids, w hich is adapted I started " � thln an ou ter .shell or' caslllg' a .cupola  IS ar- ThIS squid for 118P in trolling for fish is of simple and 1l1 -
a lternately t o  take in and eject a body of l i qUId b y  the ranged havmg a water Jacket and a chImney. The expensive con,trnction and h os barbs adapted to he 
action of a due and contmued preFlsure of air or steam, I outer 8hel1 and the \\ a118 of the cupola and chlmney f(lfCed out\\ ard to engage in the j aws o f a fish upon th e 
" hicb is  intermIttently admItted and cut off by an auto- form " al ls  of hot.air chambers open at the bottor� . fish's taklllJ; the squid. The ba rbs may be easily d isen ­
matic val ve' and float mechanisr:" The apparatus . is I Forehearths are 

.
movable nnderneath � the hot-all gaged without the necessity of taking hold of the fish. 

composed of a tank or mam workmg-vessel and exterIOr 

I 
cham bers, are sUl roU?�e� by water-J�ckets , and are ACETYLENE-GA S G ENERATOR. - GASTON A 

float and valve attachments to tbe side and top of the mounted on trucks. I uyeres extend Illto tbe cupola 
I H N t S . F Th t , . , . , . at 0 osite sidt's and commumcate with air-blast i 88 ERVI.EU, au �rre, elne, rance . e appa �a u 

tank, " hlch attachmen ts are of novel constmctlOn. pP . p.p comprIses essentIally a generator ' a water.reservOIr or , In the bot·alf chambers The u pper end of thE' pIpes . ' . . ROTARY ENGI " E  - FERDINAND KRUEGER, Berlm, th . b . t h ' h . . d h d lank, together WIth a gasometer-bel l ;  an automatIc d l s -
Germany. The rotary engine comprises a C3SJDg 'iNlth com mumcate Wl alf- oxe� III o w  Ie aIf ]8 18C arge . tributer operated by the ben ; a device for the carbid , 
an annu lar chamber at, its periphery communicating with BOX AND MEAN S FOR HANDLING CEREALS. - I placed within th e generating . receptacle ; a recepta. 
a radial chamber. Packing-chamhers are located la ter· J OHN WESTOVER. David City. Neb. The object of cle for first.  receivirig and then carrying off the residues 
al ly of the radial chamber and receive packing-rings. the i nven tion is  to provide bOKes or packages for left by the spen t carbid ; and a mechanism operated by 
An inlet leads into the annular cbamber to admit the grain , which boxes readily fi t into a wagon body. the bell fOl' ejectin g the residues. These different parts, 
st€am. Rigidly connected with the piston, revolving in The arrangement for mani pulating th e  boxes comdsts 3S a whole , operate I n  a wen-defined manner, their e8-
the annular cham �er, is a disk rotata b�e in the . rarlial I of an elevate� track wi t.h a .buffel'-sur�ac.e, upon which sent.ial characteristic being that they. are absolutely auto­
chamber. A packmg surrounds the pIston ann IS held track a truck travels. carryIng a hOlstmg.drum . A matlc. both i n the matter of feedIng the carbld and 
against turning relat i vely thereto. Means are provided windlass on the track detachably engages the drum . evaporating th e residues. 
for con trol l ing the admission and exhaust o f  the steam . ' The box us�d is provided with a dr?p- bottom and is 

DEVICE FOR CONNECTING TUBES. _ ALBERT 
Channels lead bebind the piston packi ng-ring from the connected WI th the h Olst-ropes carrIed by the dmm .  
back o r  outer portion of the lateral chambers to the The b o x  h a s  a locking latch , one member of  which 
annular chamber, in close proxi mity to the steam inlet. extends outward from the box, the outer portion o f  the 

Mechanical Devices. 

LINO'l'YPE-CASTING MACHINE. _ .  HENRY J'. 
DERBYSHIRE\ Columbus, Ohio. This im proved ma­
chine enables onp or m ore lines of type of equal or dif­
ferent len!!ths to he cast at one time, dislodgnwnt of the 
cast lines by the pot being prevented. in case the metal 
has become chilled. The machine has a mold-wheel 
carrying a mold provided " i t h  a slot, one wall of wbich 
is perpendicular to the plane of the whee l,  while the op­
posite wal l  is incl in ed . A movable , wedge shaped mold­
member fits into the slot and is provided on the face op­
posite its inclincd face with ribs dividing the mold-cavity 
in to a serlcs of line-spaces. 

latch being adapted for engagement with the buffer 
to release the drop botto m .  

VEH ICLE-HUB. - ELMER McH U G H .  Lambertville. 
N. J. The invention provides means whereby an e lastic 
cush ion forms part o f  the hub or constItutes a yielding 
bearing for tbe axle or a yielding conncction between the 
inner surface of the b u b  and the a xle.  The cush ion re­

lieves the whepls from the jar . incident to the usnal 
mountings. The cushions may he solid or pneumatic 
and do not in terfere with the ready removal of the 
bub. 

A PPAR ATUS FOR. SEP A RATING SULFUR FIWM 
ORES . - .TAMES B. MCCABE, Buffalo, N .  Y. The ap­
paratus comprises a boiler adapted to con tai n a heated 

FLORIN. Berli n ,  Germany. rr'he invention provides a 
means whereby branch tubes can be easily connected 
with the mai n tube in gas or wawr conduits . For this 
purpose the end of the branch- tube to be connected is 
presscd directly against the main tu be, which is pro­
vided w ith a suitable opening i n  the respective portion 
of its wal l .  

DOOR.- J OHN NASTI. Dayton, Wash. The door is 
c()n�truded in adj ustable sections. which can be as.'lern. 
bled exactl v to fit the frame, thns enabling doors of all 
sizfs to b� con stru cted more easily and cheaply than 
heretofor,'. Tbe door is strong and rigid ; and the parts 
may be tightened together at any time to compensate for 
sh rinka.ge . 

De8ign�. 

liquid and a perforated ore·  cylinder monnted to revolve PUZZ LE-BOA R.D .-JA>t E S  M. MONTGO>tERY. Man ­
in the boi l er and havi n O"  hollow trunnions form in O" inlet ' h attan. �e\\' York CIty. 'f hc puzzle- hoard repr€l:5ents an 

VALVE . -Lo(IJs GASZ. Bmoklyn , New York city. 
and oll tlet. The o(] t l ('� trunnion extends nearl y -;0 the American flag. tbe stripes of w.hich are provided with 

'JL'he valve is designed to govern the passage of steam 
llIi see ll a ne o u s I nv e n t i o n s .  centp.f of t h e  cyl indt'f a n d  h a s  a lateral outlet. The openings .  'rhe puzzle COllSISt:3 m rollIng a �all 8 0  that 

to the steam-cylinder of a d irect-actin £! steam-pnmp. 
. material passed into the cvlinder ran be subjected to a it will pass through the opemngs an,l lodge III the field 

The in vention comprises a steam · cylinder on which RASKE'l'.-.JOHN W. DOERFLINGER. Sal lflusky. OhIO . I . . .' . . . 
of stars. 

an auxiliary cylind(>r is moun t.cd , both C.\ l inders This basket for shipping perishable goods comprises rol l i n g  motion by revoh l11 g the cyhnder 80 that the ma-

baving pistons A m ain valve is operated by the splints interlocked at thilir midtl le portion to form the terial comes into contact with the heated water to canse BlTCKLE·FHAME. - WALTER DOWNING, Keota, 
a com plete mel ting of all the slll fllr in the ore. Iowa . Thr buckle-frame is especially intended for use anxi l i ar� piston for g�:erni n g

. 
p�)rts between. 

the I hottom o� the busket, the frc� ('ud of t�� 8Pli�ts �ein g 
COOK-STOVE. _ �l ARG ARET KENNEDY, Fredonia , on bridles . heing ad apted by mcans of its opposite studs two cyhnderH All aUXIliary Vfi IVC ] 11  a va]ve- cyluuler 1)('nt at rIght angles to the ottom pO.l tl�n s  0 orm 

Ill . rrhe �t.()ve. al th ough adapted hoth to bflkill�� and and several loops for th(' con llection of the throat.latch on one end of the nuxil inl'Y cylinder putH two ports 8�dt>s .  rrhe spliu ts are s�aced for ven tll.atmg PUI'jPOS£
t

S, 
fl'

YI' ll fe. llla.y 
b" so op"rate(j a. t,o l)r()"I'd(' I I() lllOlT' lwat and crown billet. 1eading from th(' vulvf�-('yli llder to the ftllxll iary allll are secured by theIr tops between mner am ou er " '- ... - y 

phltoll -cylilldel' i n to r6lll Ill ll l l i catioll , and haH ports top hands. IIalHlleR at the n pper ends of the spli n ts  than is necessary to the work ill handl th us avoiding the NOTE.-·Copil's of <lily of t.hese pateut:;; w i l l  he furn­
throngh its oppoRite t'IH IR amI siLIes fot' cOll lH'rting- with forIII opposite sides and tire held ill place by the outer heating of the oven \\'hcn it. is desi red only to fry or i8hecl b

y Munn & Co. for ten cen tR each. }Jlease state 
ports leading from the auxi l iary valve-cyli nder to the I band. By the use of reinforciug' f!triI)s the bot.tom is V(,I1- hoil .  This end is attained by constrneting the stove the name of the pat.entee, title of the in vention , and date 

oppoAite ends of the auxiliary piston . 1'he auxiliary tBated even thongh the basket rest on the ground. with two fire-boxes, o�el' one of which .the .�)Ven is ar- of this paper. 
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1'he charge fot insert'inn m!cil'1' tlli.� heacl is One Dollar a 

line jOi' cacll inserti o n : about e iall t tf.lorlis tu a line. 

Advertisemell ts 'nHtst be I't'ceit'cd at publication office 

as early as 7'1l u rsday mornina to aplJea't in the follO'lv­
ina 'Week's tss nc. 

Marine iron \Vorks. Ch icago. Ca.talogue tree. 
. .  U. S." Metal Polish. iudiallapolis. Sallll->les free. 
Gasoline Brazing l1'orge. 'rurner Brass 'Yorks. Chicago. 
Yankee Notions. \Yaterbury Button Co . . \V aterb 'y , Ct. 
Ferracute )lachine Co., Bridgeton. N. J . ,  U. S. A. Full 

l ine of Presses, Dies, and otber Sheet :Metal l\Iachinery. 
InventIOns developed ami perfected. DeSigning and 

machine work. Garvin )lachllle Co., 141 Yurick St . •  N. Y. 

iF .'\luchinery for H..it. contractors. m ines, and quar­
ries, for hOisting. pumping. crushmg, excavating, etc., 
new or 2d-hand. 'Vrite for hst. \Yl1i1s Sbaw, Chicago. 

�'he celebrated " Hornsby·Akroyd " Patent Safety Oil 
Engine is built by the De La Yergne Refrigerating ):la­
chine Company. Foct of East 13..';th Street. New York. 

The best book for electrIcians and beginners in elec· 

J , itu tifi, �tutti,au. 
NEW BOOKS, ETC. 

THE FIREPROOI<'ING 01<' S'fEEL BUIL1)­
INGS. By J. K. Frietag, C. E. New 
YOI'k. 1 899. 8 vo. Pp. 319. Price 
$2. 50. 

The want of any system'z�'il and collccted form of in­
formation on the subject of the development of fire­
proofing of steel tmildings and i ts present most approved 
and cfficient methods of treatment as recommended and 
used in the best practice of the day. has induced the 
author to offer this volume, which we have no hesita­
tion in saying is a most valuable onc, which no architect 
or architectural engineer can affo.rd to be without. Steel 
bui ldings are comparatively a new departure, and the 
literature relating to them in hook form is slight, though 
the articles on it in periodicals are voluminons. The 
present volume has many well executed i l lustrations de­
tailing the latest and best methods of fireproofing steel 
structures. It is an Important contribntlon to engineer­
lUg literature. 
DICTIO NARY OF BIRDS. By Alfred New-

ton. Assisted by H ans Ga dow . Lon­
d on : A ct am & C h arles Black. New 
Y orl{ : Macmi l lan C om pan y. 1893 to 
1896. Pp. 1 088. Price $5. 

A most admirable book filled with valuable informa-

INDEX OF INVENTIONS 
For which Letters Patent o f  the 

United States were Issued 

for the Week E nding 

OCTOBER 3 1 ,  1899.  

A N D  E A C H B E A R  I N G T H A T  D A T E. 
lSee note at end of list abont COPieS of these patents . ) 

Electric motor for fans. n. A. 'rower . . . . . . . . . . . . .  tl36.081 ElectriC motors. �ystem of control for, .J . H. era· 
v atll . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 636,0'23 ��Iectric re�Hstance. ll. lielberger . . . . . . . . . . . . . . . . . .  636.20:3 Electr ic sigllaL H. '1'. (;ibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  &'i5.7G5 Electri cal instrnment. \V . So Buult .  . . . . . . . . . . . . . . . .  635,910 Electrodellosltillg cel l .  M. Perreur -Lloyd . . . . . . . .  , .  636.212 }1�lectrOOled lcal apparatus, j\1 .  L. \V btttield . . . . . . .  U:)6,093 Elevator, C. I . H Il I I . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.202 "�levators, antomatic rcguil-t t i llg device for hy-draul ic ,  ��. E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . . 635.775 fI�namchllg on silver leaf, C. C.· Shirm . . . . . . . . . . . . . .  635,901 �Jngine. See (;asolene or gas engine. Rotary englUe. Engine lubricating apparatus .  B. C. V anduzen .. . . fi3G.U14 Engines. indicator apparatns for fluid pressure, A .  K .  Mansfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G)5,7�ll jj�llgraviJlg macbille attachment, A. A. MacCal· Aerated water fountain. �i. O. Halvorson . . . . . . . . . G36.22G l U Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635 .89.i Air brake. automatic. \V,. n. Clarke . . . . . . . . . . . . . . . .  t?:�'5J� Escapement mechanism, ll'airfield & Dodge . . . . . . .  635.957 

!t� ������;s�o�'ie�m��' & o����isoo.· : : : : : : : : : : : : : : :  � :  �36:0§3 ���fg:l�t��l,g al�t����t'u�l f���l��wl'rig� ' W·. 'j: ·smith.: �:[r� 
��:��s, ���i�����a�r�l:!�t'ing false, T. W. Yale . . �!�,�5q ��������rcas��\'v��l. ��J�g���.r .. . . . . . . . . . . . . . . . . . . . . .  636.176 Animal shears, \V. Hume . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �·)t!· 149 ��yelettillg macbine. P. R. Glass . . . . . . . . . . . . . . . . . . . .  636.035 Ant1septic compound, G. L. Schaefer . . . . . . . . . . . . . .  6.".30.21<> Eyeletting macbme. D. N. Pnme . . . . . . . . . . . . . . . . . . .  636.175 Armature for dynamo·electric machines, S. Berg· I£yeletting macbine. ganj!, G. Knight �reissue) . • . .  11.782 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . · . . . . . .  · · ·  635,73� �'asteller, P. S. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.758 
1:;��b�e:: .f" 6i�\\i.�� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:g�� �'astenmg device. P. F. King . . . . . . . . . . . . . . . . . . . . . .  635.858 

Baby walker, H. II. Mount . . . . . . . . . . . . . . . . . . . . . . . . . .  ��,7!)I �:���\!a�6��t�\J:ifI�e�i'�son : : : : " : : : : : :  : : : : : : : :  : : : : :  �:i� Back pedaling brake. J. D. Jackson . . . . . . . . . . . . . . . .  636.040 Fence staple, wire, A. W .  W est . . . . . . . . . . . . . . . . . . . .  636.018 Baling press , M. R. Mitchel ! . .  . . . . . . . . . . . . . . . . . . . . . . .  636.Hj() B'ertilizer distflbuter. l. I.. SteIL . . . . . . . . . . . . . . . . . . .  636,079 Banjo ,  W. J. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . 636, 179 J.;'iber c1eaning m achine, vegetable. M. A. 'forre .. 631:1.086 Battery. See Secondary battery. Storage bat- File, n ewspaper, P. C. Newbaker . . . . . . . . . . . . . . . . . . . .  6.16.166 
Beatr�fl�' roller, Cooper & Woodcock . . . . . . . . . . . . . . .  63.5,845 �B�:�: fi: ��r il!y �1.�[:���I�: : : : :  : : : : : : .. : .' : : : :  : : :  : : :: : : :  8�:!1�� Bed motion for traveling beds. G. F. Read . . . . . . . .  635,078 Filter, [{ohlmeyer & Stewart . . . . . . . . . . . . . . . . . . . . . . . .  685.006 Beer or other pipe cleaner, J. Hasson . . . . . . . . . . . . . .  635.961 Fi l ter, self cleansing. R .  H. Post. . . . . . . . . . . . . . . . . . . .  635,975 Bell, E. D. Rockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WJG,ISI Filtering device, P. E. Malmstrom . . . . . . . . . . . . . . . .  635.864 
����c���<1�i8aPtid�f.��.s:�� .. ..
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. : : : .. .. �:�� �!�l!lrij�'r�����A�T :&��rt�P\�ru.'J��1it�.i.��.�J.� : : : �:�� tricity is " �Jxperimental Science," by Geo. �1. Hopkins. 

By mai l ,  $4. "Iunn &; Co . .  publishers. 361 Broadway , N .  Y.  tion presented in the most: nsable form. It is well �1���l�: i: �ofri.�i.�: .. : : : : : : : : : : : : : : : : : : : :  : : :  : : : : : : : '. : ��:W�� �}��a:s����Iii-\�c\2�:Je:& �a�::6�s·. ·. ·. ·  . . . .. .. .. .. .. .. .. .. .. .. �:� Bicycle brake. V. L. Glaze . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.926 F ire extinguisbers, automatIc sprll1kler bead 
Ten Weeks far 10 Cents. 

Th:·,t bIg fami ly P lper. The lllllstrat.ed Weekh/, of Den­
ver, Colo. (fuunded 11'3!IO ) .  wi l l  be sent ten weeks on trial 
for 10c. ; clubs of six, 50c. ; twelve for $1.  Specia1 off'er 
solely to introduce it. Latest mining news and i l lustra­
tions of scenery, true stories of love and ad\: enture. 
Address as above and mention SCI. AM. Stamps taken. 

a.r Send for new and complete catalogue of Scientific 
alld other Books for sale by �lunn &. Co., 361 Broadway . 
New York. Free on application. 

1 £.5 

IIINTS 1'U CO RRESPONDEN'fS. 

N a ili e s  a nd 1\ d d l'es8 mnst accompany all letter� or no ai;tention will be paid thereto. 'rhlE is for OUI information aud not for publication. 
R e fe r e n (' e s  to former articles or ans\\'ers should give aate of paper and page or number of question. 
I uq u "'j e s  not answeren in reaBonable time should be repeated : corrt!spont1en� will bear in mind thai some ans.wer� require not a little research, and. though we endeavor to reply to all cither by lette, 

or in this aepartment. each mu�t take his tnrn, 
D n  y e r ,.  ',vishmg to purchase any article not advertised in our columns will be furnished with addresses of houses manufacturing or carrying- the same. 
S lleeiul \V riUen I n fo r m a t i o n  on matters of pen!onal rather than general interest cannot be expected wi thout remnneration. 
S c i e n t i l i c  A .n erie a u  S n P I, l e m e n t s  referreD 

to may be had at the office. l'nee 10 cents each. 
B o o k  .. referrert to promptly supplied on receipt 01 price. 
I'l l n e r a l  .. sent f.or examination should be distincth marked or labeled. . 

(77540) W. H. K. asks :  What solid fuel 
would yon recommend as being applicable to the run­
ning of a light steam automobile? And holV would i t  
compare in time required to get up steam and in bulk 
to be carried with kerosene or naphtha ? A. Of solid 
fueJs we recommE:!nd anthracite nut coal for vehicle 
boilers. It does not ignite quite as easily as pulverized 
coke, but will last longer in the fnrnace and needs less 
care. Tbe hard anthracite makes tile best and most re­
liable feed for a magazine furnace. Coke is much uscd 
in Europe, where �oft coal is the principal fuel. Coal from 
a magazine is preferable to kerosene or gasoline burners 
in many ways, especially in regard to odor. On the other 
halld ,  the kerosene' may he the easiest to control and to 
obtain from any grocery or coun try store. From the 
moment of firing steam can be raised much quicker with 
kerosene or gasol ine burners than with coal or coke. 

(7755) E. A. W. as ks how to take ca re 

of a marine boiler during winter while it is stored away. 
My boiler is a 10 horse power Scotcll marine. A. Charge 
the boi ler with three gallons of kerosene oil, either 
through the pump with steam sufficient to run the pump, 
and then pump tile boiler nearly full of water with as 
tow steam as will run the pump. Then, after drawing the 
fire, blow off the boiler and clear tbe pump, pipes and tbe 
legs of the boiler of water alJd excess of oil hy opening tile 
lowest hand hole. Tben close the boiler air tight. This 
will leave an oiled �urface over the entire int2rior of 
Ihe boiler, and the exclusion of air wil l prevent rust. 

(7756\ A. W. H. a�k � :  1. Wh ere was th e 

h Shamrock " built? A . . .  Shamrock H was built on the 
Thamcs by Thornycroft. 2. Is the " Navahoe " a keel or 
centerboard boat ? A. �·  Navahoe " is a centerboard 
boat. 3. Did the Queen of England give the yacht 
club the " America " cup raced for in 1851 ? Is it rightly 
called the queen's cup ? What I mean is did the queen 
give to the Royal Yacht Squadron the cnp which they 
offered in 1851, to be raced for by the yachts of the 
world ? A. 'rhe queen did not give tbe c"p. She did 
give a cup, but the � .  America . , did not ellter the race 
for t}1is cup as time al lw.\'ance would have had to be given. 
The cn" she did sail for and capture was given by 
the R Y.S . ,  amI was sailed for without the cnstomary 
time n l lowance. 

(7.'757) �L W. ask8 for a recei pt for burn­
ishing ink used for hlacking the edges of heels and sales 
of shoes. A. ReceipLS for burnishing ink for heel and 
sale edge polishing: 

a. Extract of logwood . . . . • • . • • • • • . .  

Tincture of iron • . . • • • . • • .  �' . . . . . .  . 
Sweet oil . .  . . . . . . . . . . . .  " . . . . . 
Diluted alcohol . . . . . . . . . . . . . . . .  . 

1 to 2 oz. 
1 to 2 oz. 
1 to 2 drm. 
1 pint. 

b. Extract of logwood . . . . . . . . . . . . . . 4 oz. 
Bichromate of potassium . "  • . . .  12 grn. 
Ferrocyanide of potassium . . . . . .  12 grn. 
Rain water . . . .  . . . . . . . . . . . . . .  . . . .  1 j!al .  

The ink in either case is applied with a hrush and im_ 
mediately burnished with a hot iron. 

illustrated by wood engravings. Not only are the bird� 
themselves listed and described but there are valuable sec· 
Hons devoted to such subjects as the H Muscular System," 
• •  Nervous System. " ·� Nidification," " Quill ,"  etc. There 
are four pages o f " Notanda et Corrigenda," and It is gra· 
tHying to see that Ihe authors have not been ashamed to 
place their errata in a prominent position. No greater 
service can be reudered to u scientific book than this, 
and it is impCJE!Eible in a scientific book of this size not to 
have many corrections. 
C 01'lIPULSO HY LICENSES UNDE R THE 

PATEN'f ACTS. By J. W.  Gordon. 
London : Stevens &; Sons, Lim ited.  
8vo.  P p. xxx v, 443. 

This book is a compendium of the British law and 
practice relating to the grant of compul80ry licenses for 
the manufacture and sale of patented article.. The m­
tention of the legislators was to prevent owners of pat­
ents from withholding the benefits of their inventions 
from the public, and to compel them to supply the de­
mand that might exist for the patented goods, and to 
provide a legal procedure to determine the conditions 
under which a patentee should grant a compulsory 
l icense. The Board of Trade, to which such matters are 
referred nnder the law, has rendered several important 
decisions defining the right of the public in patented in­
ventions. Mr. Gordon's book is a clear and exhaustive 
statement of the law and practice of compulsory licenses. 
THE RISE AND DEVELOPMENT OF THE 

LIQUEFACTION OF GASES. By Wil·  
lett  L. H ard i n ,  P h , D. New York : 

T h e  Macmillan Com pan y. Lond on : 
Mac l t li lhn & Com pany, Lim i t ed .  
1899. P p .  250. Price $1. 50. 

Recent developments in the liquefaction of air and the 
recent liquefaction of hydrogen have added considera. 
ble interest to the whole subject of tbe liquefaction 
of gases. The literature of the subject is limited 
and is scattered . for the most part in foreign jour· 
nals. It has been the author's pleasant task to col­
lect these papers and write a complete history of the 
developments of the methods employed in the lique­
faction of gases. The book is written in a popular 
science style, but at the same time scientific accuracy has 
not been departed from in any degree. It will prove use­
ful to those \"ho already have Sloane's " Liquid Air." 
PROBLEMS IN MACHINE DESIGN. By 

C h arles H. Innes, M. A. Secon d Edi ­
t i o n .  Manchest er : The Tech n ical 
P ubl i s h i n g  Compan y ,  Li mited . 1899. 
Pp. 258. Price $1 60 . 

There never can be too many good books upon this 
subject; the mechanical engineer is always needing pre­
cisely the kind of information which is given in this 
work. We regret. to note that the object of the author 
in writing' this book is to supply ellgineering students 
with a text book which will enable them to pass the 
honor stages of the sdence and art examinations. We 
sillcerely trust that it will appeal to a much larger public. 
A C O URSE IN QUANTITATIVE CHE1'IIlCAL 

A NAI,YSIS. Gravi metric and Vol u­
m etric. By Nicholas Knight. New 
York : A. S. Barnes & Company. 
1899. Pp. 110.  Price 80 cents. 

Complete analyses are outlined in this book, and sub­
stances have been selected for analysis which it is be­
lieved will illuslrate the more common methods of sepa­
rating and determining the parts of a compound or mix­
ture of compounds. This ("eatise will contribute to a 
knowledge and love of this beautifully exact, fascinat­
ing and useful branch of chemical science. 
NOTES ON THE C ONSTRUCTION OF 

CRANES AND LIFTING MA CHINERY. 
By Edward C. R. Marks. New and 
Enlarged Edition. Manchester : T h e  
Techni cal P ublis h i n g  C om pa n y, 
Li mited. 1 899. Pp. 183. Price $140. 

A modem and practical book on cranes and other lift­
ing machinery has been needed. It is a much neglected 
part of mechanical engineering and the present book will 
certainly proye most valuable to those who have to de­
sign such machinery. 
A KEY TO ENGINES AND ENGINE RUN­

NING. By Joshua Rose, M , E . New 
York : D. Van Nostrand Com pan y . 
1899. 12mo. Pp. 410. Price $2. 50. 

llicycle couplin� device, ll'. N. Mackay . . . . . . . . . . . . .  63tU55 for. Cox & Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,749 Bicycle frame case, H. C. Morang . . . . . . . . . . . . . . . . . . 636,053 Fires, portable attacbable curtai n  for, Burger &. Bicycle barness, Ii'. K Blackman .. . . . . . . . . . . . . . . . . . .  636.108 \V il l iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.113 Bicycle lock. H. C. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,16,128 Flood gate, F. Kessler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,046 Bicycle pump, Deknatel & Spruce . . . . . . . . . . . . . . . . . .  6.16,118 �'lower stand, adjustable and portable. W. H. Bicycle support, E. B. Shearer . . . . .  " ,  . . . . . . . . . . . . . .  635.Sj:3 Mmnix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,940 Bicycle theft guard. h:. D. Goodson . . .  . . . . . . . . .  . .  63ti,I33 Flue, smoke consuming. F. E. Humphreys . . . . . . . .  6a6.04-4 BicI;d:�· . .  ��.�l.l��:�l.� . ��:�� . �.�����.� . ��.�' . .  �: . �:.' 6.15.823 �:1�1� b��t���S!��)u��l��� .I\�;�erin·a;l· & 'Morison: : �;� Billiard cne chalker. C. \V . 1\ Davies . . . . . . . . . . . . . .  6.16.1GG FlU id mixtures. machine tor producing and Binder, temporary. G. C. Gennert . .  . . . . . . . .  636,033 maintaining, A .  J .  Kautz . . . . . . . . . . . . . . . . . . . . . .  635.8a7 Bit. See Bridle bit. Curb bit. Fly trap, F. 8cbu lmeister . . . . . . . . . . . . . . . . . . . . . . .  thlD.813 Bit brace, J ... T. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,902 Forging machine, rot ary steel ball . C. C. HilL . . . . 63.-1,776 Blacking device, shoe, '1\ E. Lister . . . . . . . . . . . . . . . . .  {);1{}.211 11'orks, spoons. etc . . c leaning and polish Ing appR-B lock signal system, telegraphiC. W. C. Taber . . . .  6..'1D.820 ratus for. A. G. PhI l l ips . . . . . . . . . . . . . . . . . . . . . . . . . .  G35.870 Blowpipe, L. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ga6, lOO . Fountain. See Aerated water fountain. Boiler. See Steam boiler. FrUit picker, .1 . C. \Vood . . . . . . . . . . . . . . . . . . . . . . . . . . . . m5,HOO Boiler furnace. A. Beard . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  635.73.." Furnace. Se(� BoilE:'r furnace. Boiler tube cleaner, 11'orsyth & BelL . . . . . . . . . . . . . . .  {klti.I:!!) l(urnace. \V. P. Grath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63U.0.'l7 Book. mUlufolding sales. I.  Moore . . . . . . . . . . . . . . . . . . G35,796 Game. J. Prendergast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liXb.S1-lS Boot or shoe cleaning' or polishing cabinet, J. T. Garment fastener. A. H. Lobse . . . . . . . . . . . . . . . . . . . . .  li::HU52 Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  036, 198 Gas burner. C. S. Steward . . . . . . . . . . . . . . . . . . . . . . . . . . .  H:;li,UOO Bottles. jars. casks, etc., stopper and fastening Gas burner. central station control led auto-for, J. J. Shuttleworth . . . .  " . . . . . . . . . . . . . . . . . . . .  636.073 mat ical ly lIgbted and extingu ished, Hoare &. . . _ ( ". Bowling aHey, J. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G35,91:1 Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o;�1 . .I"l) Box. See Axle box. l\1ail box. Nest box. Paper Gas burner. electric lighting, H.. C. Nourse. box. Paper and envelop box. {�1ti,O;)6. m�G.05'j' Box blank material, preliminary leed mechanIsm Gas burner tip. D. M. Steward . . . . . . . . . . . . . . . . . . . . .  ti35.818 for, F. P. Rosback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.0H8 Gas generator, acety l ene, H. Griffith . . . . . . . . . . . . . .  636.221 
�g� ��ac��:��W.afl�iB�'tf�·r�: .:.���:: : '. '. : : '. : : : '. '. '. � '. '. '.'. �:�� �::.��I�l�g;yl;�t���llte;l�i:�· ������1ng· ·q l;�i;tlty 636.000 Brace. See Bit brace. of I J lulll lmLtm/l coal .  }1'. BredeJ . . . . . . . . . . . . . . . . . .  635.911 Bracket. See Sign bracket. Gas producing apparatus, M.  Taylor . . . . . . . . . . . . . .  G.'*l.OS4 Bracket, C. P. Geudtner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,0:34 Gas regu lator. \-V. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  635,733 Brake. See Back pedaling brake. Bicycle brake. Gases. vessel for cOlltailling compressed 01' J iq ue· 
Bra�afe�I��rit��·. Scbenck . . . . . . . . . . . . . . . . . . . . . . . . . 6.16. 070 Gas�T�I;�6;�;s8e��i��.Il�!)i·.· iiors'riiey'er : : : : : : : : :  �:8tJ Brake slack take·up, J .  C. Wands • . . . . . . . . . . . . . . . .  6a5.nS8 Gate. See Flood g-ate. Hallway crossing gate. Branding device, \V. A. Cameron . . . . . . . . . . . . . . . . . . .  636 . 1 15 Gate, J .  L. Stoutenborough . . . . . . . . . . . . . . . . . . . . . . . . .  G36.on Bread l aiser and flour warmer, 1 ... lUes . . . . . .  . . .  635,980 Gate, J. A. \Y elch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63tUJJ2 Brick ki ln , }I'. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,n35 Gear. ball toothed driving. O. Sehrwald . . . . . . . . . . . .  636.007 Brl<t. A�:��. :'���.i��� .�����.r.� . �� . ��.�i.�����iC: Il:WJ,0fl5 g�:�i���ib���I�P\��dC���N��: .� ... �'. ���:.�� : : : : : : : : :  �:g� Bridle bit, H. E. Metcalf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi36.1511 Generator. See Gus generator. Bridle bit. C. A. Spence. . . . . . . . . . . . . . . . . . . . . . . . .  . ' 635.877 Glass cooling or annealing oven, F. Sporer . . . . . . . .  636.078 Brooder or coop, folding, G. M. Mason . . . . . . . . . . .  6.15.jg.j Glue applying machine, U. G. Charles . . . . . . . . . . . . .  635.844 Brush, J. Hotcbner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {J36.l44 Grain binder butter. J . K Mustard . . . . . . . . . . . . . . . . .  635.967 Brush for bicycle chains. W. A. Hudelson . . .  : . . . .  635,778 Grain drill shoe, Denyes & Schutt . . . . . . . . . . . . . . . . . .  635,752 Bucket, lunch, R. C. Patteson . . . . . . . . . . . . . . . . . . . .  635.803 GraIn scourer and conveyer. J. B. Cornwa l l . .  . . . . .  635.748 Buckle, M. L. Burkhardt. . . . . . . . . . .  . . . . . . . . . .  635,743 Grate. J. Rea�an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.807 Buffer, hydraulic, T. C. Fenton . . . . .  G;:Jfl, 12G Grate bar, .J . Reagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.808 Buggy top, J. C. Lambert . . . . r.36.150 Grate bar, W. W. W ile  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.989 Burglar alarm. D. L. \Vartzenluft . . . . . .  630.0S!! Grinder. drill .  A. C. Gruber . . .  , . . . . . . . . . . . . . . . . . . . . . .  6:�.999 Burial apparatus, J . Pfeiffer. . . . . . .  . naH.172 Grinding machine, H .  'V .  Bolell!'! . . . . . . . . . . . . . . . . . . .  636,192 Burner. See Gas burner. Grinding machine. G. Dmz , . . . . . . . . . . . . . . . . . . . . . . .  635.753 Burning smoke. gas, etc .. apparatus for, D. W. Grinding mill , E. R. Draver . . . . . . . . . . . . . . . . . . . . . . . . .  606,121 Staop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.878 Gun, automatic, A. Burgess . . . . . . . . . . . . . . . . . . . . . . . . .  636 196 Button link, cuff, C. 'l'ilgner . . . . . . . . . . . . . . . . . . . . . . . . .  f),:15.985 Ham wrapper, J .  Bimm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a.S .840 Cable driving attachment. wire, J. Hatfield . . . . . . .  6,".36.138 Harne hook, 'V. W. Adkins . . . . . . . . . . . . . . . . . . . . . . . . . .  6aO,OOO Calcium carbid holder. G. Miller . . . . . . . . . . . . . . . . . . . .  635.865 Hanger. See Pipe hanger. Can. See Oil can. Harrow. \-V. ll'. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.746 Can, \V. J.  Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,769 Harvester. corn, Horner & Hedrick . . . . . . . . . . . . . . . .  636.14::J Can capping machine. J. Des Brisay . . . . . . . . . . . . . . . . 636,120 Harvester, rice, \V. S. 'J1emple . . . . . . . . . . . . . . . . . . . . .  636.085 Can cappin� machine, J. KelJ ington . . . . . . . . . . . . . . . .  C::JIJ,205 Harvester weight equal Izer, J. MacphaiL . . . . . . . . .  H35.788 Can control l ing device. O. S. Fellows . . . . . . . . . . . . . .  H36,125 Hay rake, 8. K.  lJennis . . . . . . . . . . " . . . . . . . . . . . . . . . . . .  {j:�,751 Can opener. G.' Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.�.8IO Hay rake and londer, G. \V. Fish back . . . . . . . . . . . . . .  635,95S Cane and stool. cOJlvel'tible. C. G. S lcoog . . . . . . . . . . .  636,Oi4 Heater. See Air b eater. Car coupling. automatic. C. �J. C. Edey . . . . . . . . . . . . 6.%.757 Heater. G. F'. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635 .735 

8:� �ooo:e;,"·o�E�i{�)�� . .. : � '. '. '. : : : �  � � : �  : '. : :  '. : : : : : : : : : :  � :  �3:�� ��:P:�a���t��H��fu';;d���: .�'� ' . .. �����.� : : : : : : : : : . : : :  �:��I Car safety ladder. J .  H. Rapp . . . . . . . . . . . . . . . . . . . . . . .  6,36,177 Hoe. J. Wil lman. . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  635.!l49 Car w heel. J. M. Phi l lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !\36. 173 Holdback, M. D. Scballer .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,188 Carbonating apparatus. E. K Murphy . . . . . . . . . . . . .  63H,162 HOOk. See Harne boole Lacing book. Carbureter, C. M. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,�4 Horse detacher. J .  'r. Harrisoll . �  . . . . . . . . . . . . . . . . . . .  6.35,!)31 Carding engine fancy roUer, C. T. GoJdber,5! . . . . . . .  635,n27 Horse power, C. A. R. Desjardins . . . . . . . . . . . . . . . . . .  635,95ti Carpet sweeper, C. Kmg . . . .  , . . . . . . . . .  . . . . . . .  636.002 House. See 'roy house. Carrier. See Medicine carrier. Hydraul ic  accumulator. C. N .  Dutton . . . . . . . . . . . . . .  6:ti.S4i' Cart, hand, G. B. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,051 Hydraulic cyl inders. autofOut-ic cheCk for, C. N. Case. See Eyeglass case. \Vriting case. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:�-1,848 Cash register, A. Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &15.860 Hydrocarbons, etc. , apparatus for storing, J .  Caster, furniture, B .  P. Kenyon . . . . . . . . . . . . . . . . .  636.148 SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.076 Casting pipe, core for, A. Schiefer . . . . . . . . . . . . . . . . .  635,900 Image forming mechanism, F. H. Richards. Cel lu loid . etc . .  manufacturing arl1cles covered 630,062 to 636,064 with, C. �'. Churcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.nl7 Insulated pipe coupl iug-, G. Peeples . . . . . . . . . . . . . . . .  635.869 Centrifugal machine, A. T. 'yelch . . . . . . . . . . . . . . . . . .  636.016 Jar  cover, fruit. \V. P. Sihler .. . . . . . . . . . . . . . . . . . . . . . .  6:)5,874 Chain, J. Macpbail . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,789. 6:35.790 J ewel setting. A. Wandry . . . . . . . . . . . . . . . . . . . . . . . . . .  6D5,826 Chain manufacturing apparatus, Masion & KDn. See Brick ki ln .  Dethier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.157 KllItting machine ,  M .  Saldin . . . . . . . . . . . . . . . . . . . . . . . .  636.187 Cbair. See Revolving cbair. Knittmg machine, B. 1'. 81 eber. . . . . . . . . . . . . . . . . . . . . 6:�,817 Check rower, J.  W. Bettendorf . . . . . . . . . . . . . . . . . . . . .  635,838 Labels , apparatus for supplying paste to, G .  Check rower supporting frame. J .  W. Betten. Doherty . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  , . . . . . . . .  !ia5.!-t22 dorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.839 Lacing hool{ ,  P. F. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li� .859 Chuck. lathe. Potter & Johnson . . . . . . . . . . . . . . . . . . . .  635,1)76 Lamp, electric arc. S. Bergmann . . . . . . . . . . . . . . . . . . . . 6ab.740 Cigar bunch machine, J. Dela Mar . . . . . . . . . . . . . . . . . .  635.920 Lamp. electric are, C. E. Hart han . . . . . . . . . . . . . . . . .  tkx,,851 Cigar header, J. Bunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63i:i,l!-l4 Lamp. e lectric arc, E. S. Lea . . . . . . . . . . . . . . . . . . . . . .  r.:.t' .8ti2 Cigar lighter. electric. F. H. Harriman . . . . . . . . . . . .  635,930 Lamp, eleetric arc, H. O. Swoboda . . . . . . . . . . . . . . . .  6:-15,819 Cigar wrapper formin/l: and rolling board and Lamp�, means for p lacing. removlJIg, and clean-table, pneumatic, 1.  LewIs . . . . . . . . . . . . . . . . . . . . . . .  635.937 ing electriC, E E. Simms . . . . . . . . . . . . . . . . . . . . . . . .  686.229 Cigarette, I. Voron . . . . . . . . . . . . . . . .  . . . . . . . . .  636.088 Lantern .  \V . S. Hamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti3ti.l37 Circuit breaker, A. H. Engstrom . . . . . . . . . . . . . . . . . . . . 636.030 Last. J. F. McLaugJ]lm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.055 Circuit breakers , electric system for automati- Lathe. turret, J. Hartness . . . . . . . . . . . . . . . . . . . G35,S8�', 635.888 cally governing polyphase, A. H. Engstrom . .  636.028 Leather, dyeing:. R. Rieder . . . . . . . . . . . . . . . . . . . . . . . . . .  6.16,178 Circuit breaking device for polypbase currents. Level, .J . H. ZImmerman . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.837 automatic. A . H. Engstrom . . . . " . . . . . . . . . . . . . . . .  fJ36.029 Level and square. p lumb. J. F. 'V rigbt . . . . . . . . . . .  tia6.1Hl Clasp. M. '11, Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t;')D.768 Level , plumb, Jordan & Wal lace . . . . . . . . . . . . . . . . . . . . 635.782 Clay cutting machine, A. Bonnot . . . . . . . . . . . . . . . . . . .  635,74l Lid bolder aud advert isillg' device, T .. . F. Stoecker 635.004 Cleaner. See Boiler tube cleaner. LIfting jack. fl. C. V icluey . . . . . . . . . . . . . . . . . . . . . . . . .  6:.\5.824 Clotbes drier. L. S. Roberts . . . . . . . . . . . . . . . . . . . . . . . . .  636.067 Li�btnillg rod . Stuart & \V ood1l1an . . . . . . . . . . . . . . . . . 636.081 Clutch, friction, J. yocom . . . . . . . . . . . . . . . . . . .  6:!5,834, 635,865 Linotype machine trimlll i l lg- mecbanism, C. L .  Coffee o r  grain mill ,  C .  U .  Farrar . . . . . . . . . . . . . . . . . . .  f,,1Ii,124 lrelaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m)ti.OOI Co1fee pot, A. Burckard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.')6. 195 Linotype machine t rimming mecham:sm, F. J .  Coin controlled apparatus, Paupa & Hochriem . . .  G:i5.8ti7 W ich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl:i.i,83(J Collar1 J. C. Fessenden . . . . . . . . . . . .  , . . . . . . . . . . . .  , . .  t�-«l,OB2 Linotype machines. mechamsm for releasing Collar or cuft' fastener. Hale & '1'udor . . . . . . . . . . . . . ti85.8.)O space bars of, l( C. Dolby . . . . . . . . . . . . . . . . . . . . . .  6.15,�lj Combination lock, A. McKenzie . . . . . . . . . . {�15.fH:i8 to th15,!-l70 Linotype or analogous machines, magazine for, Concentrating dry placer materinl . apparatus  H. C. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.15.9H8 for. A. ChaumeiI. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  (i85,886 LIP turning and slitting maclline .  J. B. Hadaway. 63.j.772 Condensing apparatus . steam, L. Hlrt . . . . . . . . . . . . .  ti.1ti.01lO I.ock. See Bicycle lock. Combmation lOCk. Conductor and cable terminal, H. G .  Grush . . . . . . .  G35,�)tj() Lock. \V. B. Kel:-:ey . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  6.%.78.1 Conduit rod, (I'. S. Woodward . . . . . . . . . . . . . . . . . . . . . . .  635,830 Loom, H. I. Harflman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 636,2'1...8 Continuous ki ln or :furnace for burning bricks. Loom batten, weaviug. J.  Poy�er . . . . . . . . . . . . . . . . . • ti35.805 etc . • K C. Brice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r.:m.19a Loom fl l l ing supplying mechanism, A .  D. Emery . 63;'),7&9 Conveyer. screw. S. B. Peck . . . . . . . . . . . .  " . . . . . . . . . .  (i35,868 Loom. pile fabric. G. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . 635.8fl7 Cooler. See Milk cooler. .Loom shuttle, Hamblin & Goldsm itb . . . . . . . . . . . . . .  t);)6.227 Corn shelJer. J. Donovan . . . . . . . . . . . . . . . . . . . . .  636.025. G::WJ.026 Loom shuttle, .J . Jj. Kiulley . . . . . . . . . . . . . . . . . . . . . . . . . 636,207 Cotton compress. "'� . Brady . . . . . . . . . . . . . . . . . . . . . . . . .  630, 110 Lubricator, G. H. \V. RU llge . . . . . . . . . . . . . . . . . . . . . . . .  636,1M;') Coupling. See Car coupling. Insulated pipe Mai l  box. D. C. Kline . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . tJ35,Wil coupling. :Mail receiving alld delivering apparatus , A I .. . Creamers, liner for centrifugal, S. E. Jarvis . . . . . . .  635,780 Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635 .b:54 Crusher. See Seed crusber. Manhole frame and cover. '1'. P. Greger . . . . . . . . . . .  t);{6.2U1 Cult1vator, wheel. J. S. Norris . . . . . . . . . . . . . . . . . . . . . .  636.167 Massage device. E. Muschlk . . . . . . . . . . . . . " . . . . . . . . . t)3tl. Hi.:{ Curb bit. \V . H. A ugbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi36.09B Match making macbme. Palmer & Denmead . . . . . .  6:lti 1 70 Curtaln fixture. W. Beitner . . . . . . . . . . . . . . . . . . . . . . . . .  635.991 Mattress stretching device, wjre. J. S. Lee . . . . . . .  6a.1.�'3ti Curtain fixture, P. G. Emery . . . . .  " . . . . . . . . . . . . . . . . .  6&. 123 Mausoleums. vaults, etc .. roof for, C. E. 'rayntor. o;)'1.�JS4 Dental plugger. W. A . lnglehart . . . . . . . . . . . . . . . . . . . .  G;)5.S93 Measuring instrument, electrical . V. Arcioni. . . . . .  ti:-lti.OH7 Disinfectlllg appliance, M. Elb . . . . . . . . . . . . . . . . . . . . .  6.')6.027 Measuring instrument, electrical. F. W. Holler . . .  636.182 Docks, etc. , construction of. J. '1\ Wilson . . . . . . . . .  635.006 .Medical compound. G .  I.. Scbaeter . . .  , . . .  636,216 to 636,218 'fhis is a practical treatise on the management of steam Door fastener, H. E. Holmes . . . . . . . . . . . . . . . . . . . . . . .  6.15.81l2 Medicine carrier and measurer, Boage & Nyvall . . 635.963 
engines and boilers for the use of those who desire to g����.rtenai;�l����l���gt����:·s�p��;l��pr·ing� 636. 169 ��i:l l�o::N�fe�����i���t�s ?o:1e��1�ing ·aiid· har: 6:)5,85;) pass an examination to take charge of engines or boilers. )) G. �t Sutt!=,n . . L " k  H · · ·  . . . .  · · · . . . . . . . . . 63ti o3!i �n!i Met���li�/EI��L��g��rer: " s·u;';;;;.itiOi:; ;,;el';;': · 636,005 
It also includes instructions upon engines, calculations, ))���:e, �i!r�;;i\c"B. ·H. ��r';hle::::::::::: . . .  : . . .  .' 630:798 Mi lk  cooier, ,) . E. Stepbens . :  . . . . . . . . . . . . . . . . . . . . . . . .  635,003 indicator diagrams, engine adjustmente, and contains Dredging machine, S .  A. Hill . . . . . . . . . . . . . . . . . . . . . . . .  635.890 Mill. See Coffee or grain mill. Grinding mill. 
other valuable information necessary for engines and ���1�g �:�e��o:fc�� ���I�ine for. J .  D. "Pickles . . . .  636,174 �l�l�� �';!�h�e,Ift.'itlrl�:S : . : : : : : : : :  : : : :  : : : :  : : : : : :  :t�:� 
:firemen. The author was an old.time contributor to the I Drill. See Mining dri.l l .  Ratchet dril l .  . MMOoUtoldr.illgemeaE�lheicnter'l. ccemnottr,i)fr·U. g�!·eJb·I.,?lefllrnnoerto· r· ·. · · · ·  . .  635,770 Drum ti!(btening deVICe, J. W. Ingalsbe . . . . . . . . . . .  635,850 S • " SCIENTIFIC AMERICAN and be had an excellent reputa· Dye. black cotton. C. Ris . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,0t!6 Mower. lawn, F. Heinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m.>.R89 
tion as a practical mechanical engineer. The book wil l ])ye. stilbene azo. C. RiS .: . . . . . . . . . . . . . . . . . .. . . . . . . . . .  636,(]65 Mowing macbine, J. M. Stewart et al . .  . . . . . . . . . . . .  ti:lii.983 

prove of value to the class to whom it is addrCl'Bed. Mre�t�g ����gE��������·. �:.�·.�����I.'.�!: : : : : :  �:� (Cuntinued on Pll{/c 318.) 

© 1899 SCIENTIFIC AMERICAN, INC.
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O R D I N A R Y  R A TES. 

Inside Page. each insertion . ..  ,.:; cents a l iue 
Back Page, eacb i nsel'tiou. .. Q $1 .00 a line 

i:rPn r  �ume c/,asses of .A d t'erti�eJaents, Sped.at and 
IIi Ihc l '  rates nre req u ired.. 

MowlIlg machine. W. H. Williams .  . _ .  036.190 

�:�k�f����l�l';e�' d.1}(�_�iilis "". ·", ', · · lli�:�:+ CAN I BECO M E  AN ELECTR I C IAN . Ti le above are charges per agaLe l ine-auqut eight 
words per line. This notice sbows tbe WIdth of tbe l ine. 
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mont. as the letter press . Advertisements must be 
received at Publication Office as early as rrhursday 
morning to appear i n  the f( l l i owing- week's issue. 

WOOD or PlETHl WORKERS 
without steam power can save 
time and 'lnoney by using our 

Foot and Hand Power PlacniQerg 
SEND FOR CATALOG lJES­

A-Wood-working Machinery. B-Lathes, etc. 
SEImCA FALLS MFG. COMPA�, 

Admiral Sampson 

Nest box ,  .J . P. Heck . . . . . . . . . . . . . . . . . . . . . . . . . 635,932 
Nitrobenzylal1i l in ,  obtaining, Homolka & Stock . .  636.043 
Obturator, 'I'. N. McLean. . . . .  . . . . . ti35,801 
Odorizer, C. (� . Ettc . . . . . . .  636,031 

g�� c;��d�� .I��\i� J 'eflrey : : : : : : : : : : . . .  ' . . . .  !lli:�� 
Ores or tailiI lgs before cyaniding, 

. 
preli"trii'riary 

treatment uf, J. So  Cain et al 6.1ti, 11 4 
Packag-e. string, .1 . K Bel ler . . . . . . .  . . . . . .  6a6, 10;) 
Packing. II. S. & 1\1 . Montgomery . . .  f';)fi,052 
Packing, metal l ic .  A .  Shaw . . .  . _ .  636,008 

�:g�\�
g
�h��1�lc.

r
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r .  . . : ��:��� 
Pan. See J<-:vaporati llg pan. 
Paver and envelop hox. C. }4�. Weyand .  . . . . . . . 636,019 
Paper box,. F. Knobeloch . . .  . . . . . . . .  . . , "  mt),047 
Paper ClIltlll!l machine, H. (I';. \V a J t z  . . . . . . . . . . . . . . 6;{;),884 
Paper making machine sand table . .  1 .  H.  Annan-

dal c .  . . . . . . . . . .  . . . .  . . .  , . . . . . . . . . . . . .  . . . .  , . . . . . .  f�).Ij, 736 
Pelt p lucking mach ine, ,] . \.y. SuttOll . . .  . . .  . . . t.i35.879 
Pencil sharpener, P. R. Buckelew . . . . . . . . . . . . . .  ti.3ti,112 
Photographic appa.ratus. l ucking attachment for, 

Goodel l  & Ha:"kins . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . 0:36,036 
Photographic shutter. Carlton & Hathaway . . . . . . 636,224 
Piano sounding board, C. Schmidtlein . . . . . . . . . . . .  635,872 

Yes, you C�Il. We teach ELECTRJ C A ], 
ENGIN EERI N G  at your horne by mail 
at a cost within the reach of anyone. No 
matter where you live . it" you can read and 
write, we guarantee to teacb you thorougb­
Iv  . . Our institute i s  endorsed by Thomas A. Edison, and other prominent men of 
the counl ry .  We teach also Mecllanical 
Engineering, M ec h anical Drawi ng, 
lll a c h i n e  Design, T e l e g r a p h y ,  

�:����::'��' Efe��'frM�Jr�g':,tr.h�; 
mail. i'r Write for our free illustrated 
book (120 pages). State 8'Ubject you ,vl.sh 
to stUdy. The Electrical Engineel' 

' 1  -;d � co . '  n CO . . Institnte of �I c... ""c ,, _  ... . c ... '"� .. _CC"' ./.�_ Correspond. � "' 'In ..... co Sf- -.l m=o:;o e!,ce Inst�nx-
'-r.; 'co cf "l,,"'i"aJ"'Ual ... £t; �. cA. d_ ...... _ tlon, . �ep .  , 
iV.-;:r:� .. f 'da<..r.... _____ 120-122 Liberty St" 

� __ o. td  .... __ New York. 

Picker. See Fruit picker. . " N OT H O W  C H E A P Piers. hOistmg apparatus for, E. Morrison . . . . . . 636,161 
B U T  H O W  C O O D . " 

����·h��:e�.j(1�¥�.
p
��·atson . . . . . . . . . . . . . . . . . . . . . . . . . 6.'35,885 ll«:e Taper IiOleeve PUU"Yfl the 
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Plmy. G. S. Carrigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,9Hl lI u m n  I 'u l l t'y" prevent tbe Slip·  
Plow. '1'.  H .  l£wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  6.');).7tJ2 ��I�:lr! .!.�: ��;. c�:nl�c���;·!��I�tdi� 
�gi��h��� 26ff��epit.

B. Buchanan . . . . . . . . . . . . . . . . . , 636,111 connHt.i�lg Gas and Stram Enl?lDes, 
Power. See Horse power. �;�I�SS ��dSh�i!�hl�e��'n(�rollsl'J bki�eJ; 

worked on a farm wben a boy. By Power, apparatus for generating mechanical , C. Without. slaekin� sperd of tnoti\TC 
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h!W,:. G .  Curtis . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  '. 635,919 })owt!r. State your requirements and 

b n" Preciou8 metals. treat ing ores containing, Mar- 'wood Dynamo PulleYIJ. write for cataloglle " S."  
��;,�K�s';f':-I

e�������;,a���g�tig; , pret,.
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. . . . . . . . .. 635,7�3 THE TAPER-SLEEVE PULLEY WORKS, E ri e , Pa. , U .S .A . 
.. between times, " through I Printers' ink. rollers, uti l izing waste portions of. . A R E V O  L UT I  0 N .  EDUCATION BY MAIL I pri,�ii��k����'f,�;ei;t ior · j.(jli paper Ta'oks o� 630.821 
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iL ����t ' J  Pr!nt�ng mach�ne, plateI.l , )1 . rr.  Barber . . . . . . . . . . . .  6i3D,7.z7 Van No rman ••  Dup lex n M i l l i n g  Mach i ne 

lecture, Practical Newspaper , Prmtmg machme, stpncII , S. H. Sharp . . . . . . . . . . . . 6,'{6,O j 1 . wil1 be found the uest for the following 
graphy. Machine Design and Prupel ler, boat. A. �-. Anderson . . . . .  _ . ,  . . . . . . . . . . . .  �35,9D1 of work ; it insures greater accuracy when Work. Engl ish Branches, SteJlO- Printing press. P. �. Wise . . . . . . . . . . . . . . . . . . . - " ' "  tF,35,8i}1 I· reasons ; it c reatly increases the rllnge 
�lechanical D r a  w i n  g. Low Propell�r, screw, L. 1 .  Roberts . . : . . . .. . . . . . . . . . . . . . �%,8�9 variety of cuts are required ; it econo-

price ; easy terms. The most thorough and complete PrOPuISH�II. ve�sel . J . & H. \V ., Rltchw . . . . . . . . . . . . . 635,Sj l mises tlme in performing many kirds of 
f d h I ·  h Id  Pul 1er. �ee Spike pul ler. . , worl\:; it, eeonomises in cutters and tlxLurse course 0 any correspon ence sc 00 In t e wor . Pul ley . sheet metal. C. A. RrIllle� . . . �. ' "  . . , . . . .  : . 635,912 for bolding work. fVrite fo.r particulars to 
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�{�f� .��,���I.S, .����� 635.800 Waltham Watch Tool Co" Sp r i ngfi e l d . Mass 

THE U N ITED CORRESPONOENCE SCHOOLS . Pulp grindinl' machine, H .  J .  �'rill k .  . . . . . . .  606.225 
1 54-158 Fifth Ave . •  "ew York. for free catalogue No ;;;; ���t�fe�'M;��

t
I'i��:rs�· .II

oughtOIL . .  . . : : : :  llil�:Mi; New M icroscope fo r Nature Study 
Radiator. heating and venti lating. J .  J .  IAlwler . . . 63;),861 and for- use in the Ex ami nation of Ores, 

E D · 1 1 ·  C d Rail t ie fastener, G. B. K line . . . . . . . . .  , . . . . . . . .  6:�6,003 ll'Ietals. \Voots, Fibre. etc. conomy rl 109 ompouo Rai lway crossing gate. A .  D. Tu rner et a J .  . . . . . . . . 6.11;,220 
nueen Acme No . 6  WI itin

h
. olbJO'e

c
cUti

layr
e 

a,nyd_ Rai lway rail joint. N. M. Cornel l . . . . . . . . .  685,918 , . 
Super io r to O i l  or other L ubr icants . RRaa
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7 ' tug power of about 100 diameters, ! se� of 

Uo.J 12 prepared slides of inseet par�s and otber 
Keeps '110018 Cool and Sharp. Produces I Rake. See. lIay rake. . i nteresting specimens, all in case, $16.00 
Smo()t h \York and �'ine Finish, i s  Clean and , Ratcbet dnl l .  A:, Klay . . . . .  : . . . . . . . . .  , . . . . . . . . . , . . .  " 636,208 rr Ask your nearest Optician ,tor it. 
Does Not Rust or Gum. Adopted by U. S. Record�r. See Speed recOi der. Q U  E E N  & C O . , I N C .  Government, Railroads, and Leading Man- Reel : Bee .Wlre ree� . " 
ufacturers. Barrels. 'Ie. a lb. Half-Barrels, Refrlgeratmg machl l1e condensmg COIL A. Camp� _ � � .fii ••• )ptical and Scientific Instrument Works. 
80. a lb. Freight prepaid. Sent on approval. Ref�r��'r�tini! ·s·yst.e;'i{.· ii� '''hjrraii�e. 'j j.' . . . . . . . . . . ': ��:�� I -"" 1 � vt;; J VI '- 'Id'cuiar. 
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T H E  W H IT E  & BAG LEY C O M PANY,  Re����'i?:' See Cash register. Telephone cal l  reg-
W O R C E ST E R ,  M A S S . , U .  S . A . Regulator. See Gas regu lator. 

T H E E U R E K A  C L I P  
The mcst useful article ever invented 

101' the purpose . Indispensabla to Law­
yers. Editors, Students, Bankers. Insur­
ance Companies and business men gen­
era l l y. Hook marker and paper clip. 
Does not lllutilatp the paper. Call be 
used repeatedly. In boxes of 100 for 25c. 
'1'0 be . had of a l l  booksellers, stationers 
and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free .  Man .. 
Y!i�

t
�,:.� Wox<i�I�'ifI!�::::ld��ey' 

Relay, automatic. F. E. Chapman . . . . . . . . . . . . . . . . . .  636,116 
Revolving chair, J. M GerlllanSOl1 . . .  . . . . . . . . . .  635,764 
Rivetmg machine. ,.y. P. Bart.eL . . . . . . . . . . . . . . . . . . 6..16,103 
Roofing. ready made. Crabbs & Pendery . . . . . . . . . . . 636,022 
Rotary engine. C. V. Fite . . . . . . . . . . . . . . . . . . . . . . . . . 6:.-15,849 
Sad iron. self · heating. 'V . Pitt . . . . . . . . . . . . . . . . . . . . .  636,05f1 
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rtl Sash fastening device, window, A . H .  Smith . . . . . .  635,�S2 
Z Sausage stuffing mnchine. H. W. Smouse . . . . . . . . . . 636,010 
? Saw handle. E. B. Olson . . .. 635.973 
� Saw set, M. Odgers. . . . . . . . . .  . . . . . . . . . . . .  6.'36, 168 Saw vise. H .  Armstrong . . . .  , . . . . . . . . . . 635,907 Scourer. See Grain scourer. 

Screen. See \Vindow screen . 
Screen . A. Graham . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  635,928 
Secondary battery. A. �J. Hodgson . . . . . . . . . . . . . . . . . .  63ti,142 

THE BICYCLE : ITS INF�UENCE IN 
Health and Disease.-By G. M. Hammond, M.D. A val­
uable and interesting paper in which the subje�1: is ex .. 
baustively treated from the following standpomts � 1. 
Th? m:;e of the cycle by persons in health. 2. Tbe use of 
the cycle by persons d iseased . Contained i� SCIENTIFIC 
AMERICA,S SUPPLEME�T. No. 1 0 0 2 .  PrIce 10 cents. 
To be had at this office and from all newsdealers. 

NOVEMBER I I ,  I B9g. 

ll3e)'our 
occupation '.:� 

Yon can quaIif7 
yourself for II bf!tter position 
and & successful career 

'W ithout L.oss of 
iP resent 8al al'lf 

We gnarantee to mnke you a 
Mechan ica l  or A rc h itectural Drafts-

man, Commercial Correspondent, 
Stenographer or Book-keeper, etc. 

The terms of payment are within your 
reach, n o  matter how sma l l  your salary. 
Write and state the subject you wish 
to study, And let ns advise yon. 
The Internaiional CorrelpondeDllfI Seho.r., 

Bo:.: 942' . .8eranton, Pa., U. S. 4. 

Using Natural Gas, 
f 'oaJ Gas, Producer 
Gas, and Gasoline di­
rect from the tank. 
1 to 40 H. P . . actual. 
The Springfield 

Gas Engine Co. 
21 W. Washington 8t 

Springfield, O • 

This h .. a.+.s Wind, Steam, or Hor�e Power. 
We offer the \V E Il ST E n  276 actual horse power 

G A S  E N G I N E  
*1 r.0. It'ss Hl per cent discount for c�sh. Bui l t  interchangeab l e  plan. Bui l t  o( best material. Made 1 0  lots of ] (H I  therefore we can make tbe price. 

Boxed for shipmen t .  weight �(I(I Ibs. l\:J ade lor Gas or Gasol ine. A lso Horizontal Engines. 4 to 3U h. p. 
WEBSTER MFG. C O  •• 

1 07 4  West 15th St., C h icago. 

�;�1���nB �l����s:3�� ��Y 1trG��h�i:o. Yc�� il1.: So, Peter and Lafayette Sts" New Orleans, La. 

WE L L DR.IL�ING 
Machmes 

Over 7 0  sizes and sty les, for d.ril1ing either deep or 
shallow wells in any kind of sOl.l or rock. Mounted 
on wheels ot' on SiBs. With engme:-: or borse powprs. 
Strong, simple and durable. A n y  mechaniC CUll 
operate them easily. Send for catalog. 

WILLIAlll S  BROS. , Ithaca, N. Y. 

�8u USE  GR INDSTONES  P 
Lf so, we CH,n SU-PPIY you. All sizes 
IDounted and u ll lll o u n t ed.  always 
kept in stock. R�member, we make a 
specialt yof selecting- sto�es 1"01' al1 spe­
ciaJ. purposes. J:ir Ask tor catalogue 
The CLEVELA ND ST ONE CO. 

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

P ltn�E VAP�R �AUNtHE� 
Stock Sizes 1 4  to 22 foot. 

Safe, Reliable and fully guaranteed. 

THE OBER LATHES Seed crusher and dist.ributer. cotton. S .  M. Neely &35.802 Prices $ 1 6 0 a n d  u p. S e n d  for Cata log ue , Seed del inter. cotton. J. H. McCormick . . . . . . . . . . . 636.164 __ --=-_::-::-=-=-==--:::::-::-:-:-:-:-:::::=---==�-:::=:::_:;:_:---;;;;;:;:=;:::;;;;;;:;:::.;;::�:;:;;:;;;:;;;;:;;;;;:;;._ Seed dri l l attachment ,  hand or other. J .  L. Hlbbs n:16,140 

�:g:�:�g�: ft l�: �������.n : . . .  : : : : : : : .' : : : � : . :  . .  : : : : :  �:Z1� TH E M IDGET DY NAM O O R M OTOR: i  For Turning Axe, Adze. Pick. 
S ledge, Hatchet, Hammer, Au­
ger, �'ile, Knife and Chisel Han­
d les, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Ha1usters. 
Tqble and Chair Legs and otber 
I I  rag-ular work. 

CO" 1 7  N . 1 7 th Street. Rac ine , W is . 

i'r Sene! for Circular A .  
The Ober JUg. Co., Chagrin Falls, 0., U. S. A .  

WORK SHOPS 
of Wood and Metal Workers, with­
out steam power, equipped with 
BA R N E S '  FO O T P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs. and give 
greater profit on the work. l\1achmes 
sent on trial if desired. Catalog Free. 

W F.  &. J O H N  BA R N E S  CO. 
1 999 RUBY ST , ROCKFO R D  I L L  

Sewing machine. A. B. Peters . . . . . . . . . . . . . .  . . 635,�}74 Weight 3% pounds. Will light I Shade adjuster. window. H. M. Sturgis . . . . . . . . . . . .  636,082 our 6 C. p. lamp, ring bells. ex-Shafts. means for securing crank arms to, J' . plode powder. Output 10 watts. G i l l et . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60'l5.766 As a motor will develop 1-32 h.  p. Shaner and planer driving mechanism , M. lI'Iather 6:)6, 127 Wound for voltages 4- or 6 8S de­Sheius . See Animal shears. sired. Other voltages up to 110 
���rl�;.

eeg�l�gcrg;��b��ieJr·. 
\V . Mansfield . . . . . . . . . . . 6.1.�,792 to order. r-r Send 2-cent stamp 

Shelvillg, store, Bieque & Rivard . . . . . . . , . . . . . . . . . . 636.107 for illu.strated catalogue. 
SiKn bracket. strept, C. 1. Bush . . . . . . . . . . . . . . . . . . . 630.842 'ELBR IDGE ELECTR ICAL 
Sign. umbrel la . J .  H. Rothschi ld . . . . . . . . . . . . . . . . . . . 635,811 MANUFACTUR ING C O M PA N Y .  Sig

�8ate��
v
\�: '1'�

o
BeN:.������.� . :.

l
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l
.���� 636,021 E l br idge ,  N . Y O f  U .  S .  A. 

Signal. . See Fjlectric signal. 
Skirt supporter and waist holder. combined. J .  ARMSTR O N G ' S  N o .  0 TH R EAD I N G  MAC H I N E  C. Kimsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636.149 
Snow plow, R. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,993 

I 
Sower. seed. Ziegenhorn & Guingrich . . . . . . . . . . . . . .  635,836 
Speculum, W. C. Preston . . . . . . . . . . . . . . . . . . . . . . . . . .  6.16,2]3 

�:;r:g, ��cI�:'b����
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Spi ire pul ler, F. W. Gerlach . . . . . . . . . . . . . . . . . . . . . . . . . 635,924 
SpinnIng machine spindle support, E. H. Ryon . . .  636.214-
Spoke socket. Ki l linan & Potter . . . . . . . . . . . . . . . . . . .  635,785 
Sprin lder cars, sliding gate valve for, J. B. Keni-

Can be attached to bench or post. 
Designed for tbreading the 
smaller sizes of pi pe, tron or 
brass, also bolts. Has two speeds. 
one for pipe � to 1 inch ; the 
?��l�Si��� Pi��e� :�e 

2 
����?:r 

Armstron�' adjustable dIes. Oth .. 
er attractive features. Send .for 

T H E SC I E N TI F IC A M E R ICAN 

1 2 ,500 R E C E I PTS. 708 PAG ES.  

son . . .  , . . . . . . .  · . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  , 635.784 
A Cutter Milling Attachm.ent Spur, L. W. Turpin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,;.948 

Stacker. straw. W. W. Richardson . . . . . . . . . . . . . . . . .  605,809 
;��utf��; 1�h�fnrr':S�rr��f 
New York. Bridgeport. Conn. 

Price, $ 5 .0 0  in Cloth ; $ 6 . 0 0  in Sheep ; $ 6 . 5 0  i n  

Half M o rocco. Post pa id . 
is indispensable tor the proper execution 
of 

i1�:�����
r I��r�: ?sf 1r&�e� f���ht

i
��� 

�����u�!
n
t1ie �?c8����::t�t a��dr�f 

feed rod takes the place of a belt 
and cone feed and allows tbe feed to 
s l ip in case of work jam bing. Varia­
tion ot feeds allowed by use of 

"'l!iliI�;$�- chan�e gears of lathe. 
FANEU 1 L  WATCH TOOL CO .. Brighton ,  Boston .  Mass. 

Stamp. hand. R. H.  Smith . . . . . . . . . . . . . . . . . . . . . . . . . &36,077 
Steam boiler. J .  T. Fanning . . . . . . . . . . . . . . . . . . . . . . . . . 635,923 
Stone sawing machine. J. S. young . . . . . . . . . . . . . . . . 636.094 
Storage battery, Heinemann & Schafer . . . . . " . . . . . 635,774 
Stove. gas or oil. E. Burden . . . . . . . . . . . , . ,  . . . . . . . . . . .  635,841 
Stoves, automatic cutoff attachment for gas. C .  

The Forbes Patent D ie 
Stocks for Hand Power Stra�����J�

i
J: M'urphy':: ::::::::: .-:::::::::::::::: ::: �:� 

��'�liis ���
n
�����'cfrig

N
Bl���ateci' s'er'tte'nces: J' .' 635,971 Ten inch pipe cut off and threaded 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.%,814 by one man with ease. 
Summation meter, E. Thomson . . . . . . . . . . . . . . . . . . . . 635,880 i'r Send for Catalogue. 

T:o�� h�[��; 
been on the mar­
ket for nearly 
six years, and 
tbe d emand forit  
has been so �reat 
that twelve edi­
tions have been 
called for. Suspenders. W. �'reeman . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.959 

WO O DWO R K I N G  MAC H I N ERY.� Switch operating device. W .  M .  Goodel l .  . . . . . . . . . . 63;;, 132 C U RTIS & C U R T I S , ... ., .  Table shde. extension, H. J .  Durgin ( reissue) . .  . 1 1 ,781 No. 56 Hand Ma.chine 
r,:£��ng

S:�t�c;
ari���;�achille. Hunt & Cline . .  635,779 6 Garden St . ,  Bridgeport ,  Conn. Range � to 6 inch 

The work may 
be regarded as 
the product of 
the stud ies and 
p r a c t i c a l ex­
perience of tbe 
ablest chemists 
and workers in 
all parts of tbe world ; the infor­mation g'ivcn be­
i n g  of the big'b­
est value�arrang­
ed and co ndensed 

lI'or Planing Mills, Carpenters. 
Builders! Furniture, Chair. Vehicle, 
Wheel and Spoke Makers. etc. 

nr Corre-sponden o;e Solic-ited. 
I llustrated 3I2-page Catalogue tree 
to manufacturers and foremen. 

T H E  ECAN CO. 
327 fo 347 West Fro nt Street , 

C I N C I N N A T I ,  O H IO.  

�'ap. W. J .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,009 r.relephone and push button. combined, B . F. Smith . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,944 Telephone call apparatus. com controBed. G, B .  Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:15.352 Telephone call register. "\V. Gray . . . . . . . . . . . . . . . . . . .  636,134 'I'e lephone pay station coin holder, W. Gray . . , . . .  636.1:15 Telephone transmitter arm. L. SchmhH, . .  , . . . . . .  6.%.812 '1'elephonograph .  J. E. O. Kurnberg . . . . . . . . . . .  __  . . .  636.20» Tether, K A .  Whorley . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.16,020 " ' h read cutting tOOl. N. W. Vandegrift . . . . . . . . . . . .  635,987 Thresbing machine. M. & J. Bowman . . . . . . . . . . . . .  635,742 'rhreshold, J .  M. Napier . . .  . . . . . . . . . . . . . .  636.165 'ri le flooring . . J. K. Frink . . . . . . . . . . . . . . . . . . . . . . . . 636.200 1'i l es. etc .. moulct for manufacturing, G. Bass . . . .  635.952 Till and means for checli:ing cash receipts, F. S .  
n .  Scott. .  . . . . . . . . . . . . . . . . . .  . .  . .  . .  . .  . .  . . . .  . .  635.\143 

The "Wo lver ine" Three Cyl inder  Gas­
o l i ne  Marine Engi ne .  

The onl y  reversing and self starting 
��g?��nfo�nt1f::'��:;et;;'�n;I��k

e
�ra�:f{: 

no vibration. Absolutely sate 
S
!�a

l
�ia����iy �gt�l�����:g�

i
��. 

30 H. P. i'r Write jor cataioQue. 
WOLVER INE MOTOR WORKS, 

G rand Rapids, M i c h .  

Tire, bicycle. P. S. Griffith . . . . . .  . . . . . . . . . . . . . &35.929 'rire. bicycle. P. Pitton . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  6H6,061 Gas or Gasohr.e ·Engine. put it 'I'ire, elastic. W. F. Bea" ley . . . . . . . . . . . . . . . . . . . . . . . . . 686.104 on your work and if 
. rI'�re setting ma(�h ine. rubber. J . A . Burrows . . . . . . 635.91 4 it does not fulfill our �n�: �i:I���hl�Y�\e:i/\�: c'Iirr;p·. ·.· .

. 
::: .

.
.
.
. ·:::::::::::: �:��� claims and �ati8fy 

'1'onQ:s. pnenmatic. A . A .  L�ndon . . . . . . . . . . . . . . _ _  . . . 636,223 b�tt��������eo�st�� 
1���h

c
���I�:\��(;��. ��e��l���� secllring', 'ii: 'F: 6:iU,098 m.arket, send it back 

HHml :toll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.773 Wltbout eXfens� t� 
Toothpick polisbing and rounding machine. W. I you . . 0l:!-r e ectrlC . 
To 'hL D�jd ' '1' "  . . . .  . . . . . . . .  . . . . . . . . . . . . .  635.75f? �����:s��er<>�: s�lf . 
"Po�·ho'use. ��E: Ca�pbel'I ' � '. � .: : : : : : � ', : : :  : : : :  : : : : : : :  ���:� contained e.ngtnes �re most convenient. . �llus. c�tll�. 
TranRformers. means for regulatln" constant po. Olds Gaso l i ne E ng m e  Works. Box 418, lansmg. MIt.II. 

tential . Layman & Scbwedtmann . . . . . . .  _ _  . . . . 635,786 

in concise form, . . 
convenient for ready use. Alm ost. every Illqmry 
that can be thought of, relati ng' to for:nuhp used 
in the various manufa ctnri n g  industries, will here 
be found answered . 

Those who are eugaged in almost any bran ch 
of industry will find in th is book m u ch that 
is of practical v::tlue in thei r respective calling-s. 
Those who are i n  scarch of i n d epend ent business 
or em ployment, rela ting- to the home manufacture 
of salable articles, will find i n  it  h und reds of most 
e xcellent suggestions. 

M U N N & CO. , . P U B L I S H E R S ,  
Office o f  t h e  SC IENT IFIC AMERICAN. 

36 1 B RO A D WAY , N E W YOR K . 

+��fJ'eY�;�I�
l
�.

t
{i'!fr·noy . . . . . . . . . .  , . . . . . . . . .  , . . . . . . . . .  636.1R9 �����. ����\��f,�
a
(je�i:c·k!�.
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I
!�l���: .- : : : : · : · ." ��:� � 'I'ypewr!t�ng mach.ine. N .  H.. Marshman . . . . . . . . . . 636.156 1 � l.'ypewrltmg mach me, L. H. Perry .  . . . . . . .  635,942 1 f,Q 

Buffing and Pol ishing Wheels 
for manufactu rers o f  Hardware, Bicyc les , Brass. Stoves, 
S i lverware, Jewelers and Plating Trades and others, 

DIVINE BROS. 00 •• 92 Oneida St. , Utica, N.Y. 

© 1899 SCIENTIFIC AMERICAN, INC.
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H E N R Y  C A R E Y  B A I R D  & 8 • •  
I N D U ST R I A L  P U B L I S H E R S .  BOOK S E L L E R S  6.. I M PO R T E R S  

8 1 0 Wal nu t  S I . .  P h i lade l ph ia ,  Pa . •  U .  S .  A . 
lI"""' Our New and Revised ()atalogue of Practical afuL 

���n�c;· .�g:. t�!t:f�:u��O·al�gn:�lr�t;I���. ���. ���i� 
��rir�i� :��rlr��a(�fl;J,��a;�ie;,1IC:n�)g��1n t�;:�a�[�i tbe world who will furn i sh his address. 

lor Ch·n ,",eryi('p appnintmenh; will  soon 
:..e h e l d  i ll Hery Stati ' . »,000 a p  .. 
polntmcld lii hlli�t Yl'llr � Chances 
eyen hl·ttl'r for al 'poinh l lt'lit this :,-"ea.r. 

The X"atioDal Correspoll dt'I ICt' TII�t i t Ll t t' h :u� pre· par�d h un dreds of appl Ican ts who han· TPet-h"ed 
:�Ir� ap��:k�l::�

t
s�bo�,�s

t
�l;f

t
i�:� \���ll�'I�il�·:I �)O�r. 

tions, salaries, dates of examinations, free. 
[ir \\�tite , to-day. 

N ational Corretlpolldellce I IIt'titu te, [nco 
28 .. 66 Second N ational B a lik B u l ldl nJr, 

\Val!llh l n Jrton, U. C. 

Roper 's New Engineer 's Handy- Book 
for STEAM ENG I NEERS a n d  ELECTR IC IANS .  

Thoroughly revised, rewr itten and much enlarged by 
����srde�rr;,�E�eME�oot:l��i��.rtTci'.i' o'li:','�:an\:�n 
fg:

t
�t�e�in ::?�:c��� :I�i�hge f�l�frl�:t:�c�rgri;To�ntttiein 

CARE a nd MANAGEME NT of an ELECTR I CAL PLANT . 
Nearly 900 pa�es, :-;25 illust.rations. over 700 main Bub. jects, 2£2 tables, and 645 questions most l ikely to be asked �hen under examination before being licensed as an engmeer. . Ful l leatt'.Hil�dM���\!!tb}l�\m�e�,3.1i0. 
Send for Oircular. 1022 Market St . •  Philadelphia. Pa. 

O FFERS SOLICITED. 
For purchase outrigbt or on royalty of first class self-opeiling Preserve Can. Patent N:o. 635.810. Just issued. Any shape or Size of can. Has a reany wide range of adaptability. Send your proposals. Addr. Geo. Robinson & Thomas Brown. Pahiatua, New Zealand. 

The 
BEST 

is a 

Revolver. CataloC/'Ull for a Stamp. 

SMITH & WESSON, 14- Stockbridlle St. 
Springfield, Mass. 

Powerf U l .  ResponSive. Durab l e  and Effic ient · 

R E EVES " 
Variab le  Speed Oou nter Shaft 
��r I�es�u�p"ii�� . • p'§e��Wr:d';.t�e F�r b��\ kinds of experimenfal machlnery. Printing Presses, Motor Carriages, Iron working Tools. Woodworkin� Machinery, or any a.nd all ma­cbines requiring a cbanlle of speed or feed. 

Pi"" Send for ha1Ul8omelu iUustratea 
CataloC/'Ull . .  S. A." free. 

R E EVES PULLEY CO . . Co l umbus . Ind .• U .  S. A . 
I T  S I M P L I F I E S  D I F F I C U LT W O R K  

�!t;red�ndantin�ni�:���urr.\�� 
Tbreading and Cuttinl( Machine It has our 8tRndard Adjustable Quick Openln/l and Closlnll Die Head wIth convenient '0  cam " movement. Five Chasers, set by graduation to any size needed. Can be relea.ed from Th·read-
���:g�I'i.�n ��t�d °c���:3 '�ft��l: and positively. Send for CatalooUIJ. 

THE MERRELL MA1WFAC­TURING CO . . :i O l  Curtis8 St .. Toledo. Ohio 

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

$5 PRESS Circula)' or "mall New.paper Preas 8 1 8. T y p e s et t i n g  ea.y. Money maker or saver. Send stamp for catalollueillre •• e� type, paper, ete. THE PRESS CO., Mer lien. uonn. 

D O N ' T  LOS E  T H E  P O I N T  

W E  EXOEL AND UNDERSELL ALL ! 
Electric Carriage Lights, $3.91i 
'�re T:�:tb&':.�Tit��mplete, �:�g l1li8 Nfedical Batteries, 

!
.91i Battery Table Lamps, .00 Electric Railways, .91i 

JJie:f::�r�eil�trt��!:;ps, :18 Aoents Wanted. Send for New OatalO{l'tUl. just out. 

OHIO ELECTRIC WORKS, Cleveland, Ohio 
Headquarters for Electric Novelties. 8upplie •• Book • .  

Type"mlDl! machlue. C .  H .  8hepard . . . . . . . . . . . . . . . 635.l1li1 Typewritlnll machine, G. H. Treadgold . . . .  635.9(6. 635,1»7 Typewriting- machine paper �ontrol1ing attach ·  ment. R . .E .  E. de Montlllzm . . . . . . . . . . .  _ . . . . . .  _ .  635 795 Undervest, H. C. Tytler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Vacuum tank and water hfter. L. L. Gross . . . . . . .  . V alve .  J . G. Ewiug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Valve apparatus. 1.1'. {-iray . . . . . . . . . . . . . . . . . . . . . . . . . . . . 771 Valve for tlteam engines, steam regulator. Vtl. J .  
H .  Fresel} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.130 V alve regulating mechanism,  J. W. Ledoux .. . . . . .  635.863 V ehicle. A. G. Powe l l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63;;.977 Vehicle body loop. \V . Ifet.zer . . . . . . . . . . . . . . . . . . . . . . . 635.7tia Veh icle. electrical ly propel led , L. Krieger lre· is.ue) . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.7SO Veh icle. :motor. ·K H. KOl'smeyer . . .  . . . . . . . . . .  600,049 Veh ICles. safet y attachment tor propelled, J. P. Mul ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.941 VehICles. system and apparalu8 for control l ing-, 
1<1. A. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63;;.816 Vehicles. sYfitem and apparatus for contro l l illJ! 

vel��'l��d�' f�a:'e�'t�rfl ·�iil·ler.·.'.' ·.' .' .' .' . .'.'.'.' .'.' . ' .' .' .' . ' : :l!lji:�1J: VelOCipedes, automatic variable driving gear for. A .  F. A .  Roxendorlf . . . . . . . . . . . . . . . . . . . . . . . . .  ro36.184 
\' elocipedes, etc .. drivmII back for. It B.  KiUen .  ti.'l6.222 Vending apparatus. l iquid. F. S. Percy . . . . . . . . . . . .  t;;;t;.171 Vessel hu l l s ,  means for cleaning. D. Masoll . . . . . . .  635,938 Vessels ,"" h i le  afloat, menns tor repHirmf.r, D. Ma·  .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.%.!t19 Vise, bench. 8. P. I. .. emay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631:;, 151 Wagon brake. W. M. & J. M. Gantt. . . . . . . . . . . . . . . . .  6:i6.1:11 Warmer. body .  L. �'. Ho l berg . . . . . . . . . . . . . . . . . . . . . . .  635.81Jl Wash boiler handle. M. M. Wald . . . . . . . . . . . . . . . . . . . . 635.825 Watch regulator. O. F. Engwa l l .  . . . . . . . . . . . . . . . . . . . 635.760 Water heating; apparJltu8. E. W. Higbee . . . . . . . . . . 636.141 Waterer, stock. O. Ditsworth . . . . . . . . . . . . . . . . . . . . . . . 6.'35,7M Weighing machine. J. A. Osten�erll . . .. . . . . . . . . . . . . .  636.058 Weight SOrtl111l machine. J. Kelhn�ton . . . . . . . . . . . .  �.206 Weir, automatic re�Ulatlllll. Weston &, Jackson , 635.827 to 635.829 Welding apparatus. pipe. C. Twer . . . . . .  . . . . .  . . .  . .  635.822 Wells and separating bitumen from its impuri· ties, apparatus tor raiSing bituminous sand 
WhZ��'£'e SC;,.o�'h';,'ei." p .. iiili,; wiieei: . . . . . . . . · . 636.117 

Wbeel and axle. G .  S. Strong . . . . . . . . . . . . . . . . . . . . . . " 636.012 Wheei lluard or .hoe. �'. Divel biss . . . . . . . . . . . . . . . . .  635.921 Wheel rim for pneumatic tires, Loog & Gubbins fi:-J6,153 Winding mechanism, G. F. Read . . . . . . . . . . . . . . . . . . 635,979 Window screen, C. If. Warner . . . . . . . . . . . . . . . . . . . . . . . . 636.015 Wire ree l ,  W .  Mi l brath . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.16.001 Wire stretcher. J .  S. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  63H,075 Wood bend ing machine, W. G. Shepard . . . . . . . . . .  636.072 Wood to fiber, machine for redUCing, J. Askins . .  635,908 Wrench. See Pipe wrench. Wrench. W. G1ea.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.%.767 Wrench. M. L. Keal!le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.16.2:�1 Writing case. R. M. Denzig . . . . . . . . . . . . . . . . . . . . . . . . . . 636,119  

DESIGNS. 
Badge or .imi lar article • . J .  W. Mealy . . . . . . . . . . . . . . . 31.730 Body loop bolt. W. C. North . . . . . . . . . . . . . . . . . . . . . . . . . . 31.74� Bowl. C. E. Bardwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.737 Bowl or vessel. B. Davies . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 31,738 Brusbe •• etc . .  back for. F'. H .  La Pierre . . . . . .  31.731>. 31.736 Buckie. H. Hammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.148 Button hooks. etc .• handle for, F. J. Diacont . . . . . . .  31,734 Button. link cutl". J. E. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.731 Can, metal. H. A. Wilhelm . . . . . . . . . . . . . . . . . . . . . . . . . . . :n . 742 Carpet border, W. A. Ell Iot. . . . . . . . . . . .  . . . . . . .  . . . . . .  31.776 
8�1f::����J�nskm�ofJi���ir.eGreiioii.·.·. ·.·.·. ·. ·.·. ·.· ..... .. .. : �l:�� Cracker or biscuit, L. Fox . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  31 . 777' Cutter frame. S. K. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  al.'�1 CuttinJ{ tool , circular. C. Jackson . . . . . . . . . . . . . . . . . . . .  H1,758 Dlsb. W. H. Grindley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . al. 740 Ewer. W. H. Grindley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.73� Game board. F. Ii" Gerry . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 31 .760 Garment. bifurcated nether, J. A. Scriven.31.770 to 31.77'2 GaR purifier. B. E. Chol lar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 • •  54 Glas •• plate or pane of. J. Locke . . . . . . . . . . . .  31.761 to 31.765 Hinge. gate. W. R. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.750 Ironing board. C. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.756 Lamp. street , Shaw & Sanderson . . . . . . . . . . . . . . . . . . . .  31.745 Lantern box. O. J. Rbode . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .744 Matcb .afe. S. E. Barney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3UO Necktie bolder. V. J. Ander.on . . . . . . . . . . . . . . . . . . . . . .  31.l'U Pattern . • hirt. W. Gerbardt . . . . . . . . . . . . . . . . . . . . . . . . . 31.71& §{}b�-:v{;.o�.'. ��:������.'.' . . . .' .': .' .' : .' : : : .': : : : : : :��::�.�� ggl!lJ 
Show ca.e. B. Weinberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.756 8liciull machine knife, J. R. Hi l lman . . . . . . . . . . . . . . . . :U.752 Spoon . C. L. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.732 Spoons. etc. , handle for, H. I.J. Wal lace . . . . . . . . . . . . .  31 .733 Stamp. hand. M. A. Jaques . . . . . . . . . . . . . . . . . . . . . . . . . . 31,743 Steam table. C. R. Holden . . . . . . . . .. . . . . . . . . . . . . . . . . . .  31 .757 Stool. O. Balog h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . al.759 Suspender end. A. Coleman . :  . . . . . . . . . . . . . . . . . . . . . . . .  31,773 Tong •. member for pairs of. P. A. :\Ialmberg . . . . . . 31.7(6 

TRADE MARKS. 
��Ier�r:r�:r�star ��fieiieiaiiler COmpany·.: ·. ·. : : : :  �:�i Beer, ale. and porter. Jager, Consumers Park Brewinjil Com paul: . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  _ . .. 83.658 
8ro�h�!:'i.e�e��i�1��me.ri��Sperry: : : : : : : : : : : : :  : : : : : : ljg:� Combs. hair. Hannoversche Gummi·Karum-Com­pag-nle Actien Gesellschaft . . . . . . . . . . . . . . • . . . . . . . .  33,646 Corn cure. T. Casselmann . , . . . . . . . . . . . . . . . . . . . . . . . . . .  33. 663 Dry g-oods, certain named, F. B .  Royal & Com· pany . . . . . . . . . : . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.642 Flavorinll extracts. P. I.... Graham . . . . . . . . . . . . . . . . . . .  3;),655 �'Iour .  wheat. Li.tman Mi l l  Company . . . . . . . .  33.653. 33.654 �'ood. prepared breakfast. W. �'. 'I'. Busbnel l . . . . . . 3.1.652 Groceries, certain named. 'ril lmann & BendeL . . . .  33.650 Hats and caps, John B. Stetson Company . . . . . . . . . .  33,645 insecticides aud rodent poisons. H. Naprstek . . . . . . 33.662 Knit Iloods. certain named, Leicester and Conti. nental Mill. Cumpany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,644 Medical compounds. certain named. P. G. Char· bonnet. . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 33,668 Medicines for certain named diseases. H. H .  Ma· .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.667 Milk, condensed. Consumers Preserved Milk Com· 
Mife��lwater:E� Ar�ei-· . . ::.: .. : . : : :  : : . : . .  : : : :  : : : : : : : : :  titi::J Oils. lubricating. Pittsburgb  and PhHadelphl" Oil and Refining Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1,671 Oils. lubricating. Vacuum Oil Company . . . . . . . . . . . .  33.670 Paints ground in oi J . Mound CIty Paint and Color Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.67:l Photographers' suppJies, certain named, W. }�. 
PiJJ�.a��t��;,;.e·ii:.·::::::::.' ·:.': :.·::.'::.' ·:::::. :::::::. ':: illl:liM Pills. kidney. D. Mortimer . . . . . . . . . . . . . . . . . . . . . . . . . . . 83,666 Remedies for certain Ilamed diseases. A. L. Cole .. 33.669 

l��e���:d:��in����:��m�:�i����:ToILa:fioOd 33,
66

4 
& Jennings Patent Machine Cordalle Company 33.648 

�����rr.if�'ii:lf. .�����:::.'.' .'.' .'.'.' .'.': .'::: .':::: :.'::::.' .': ljg:tr 
�y:e��·I�������nSa�g.:�r(t;!1g�Th� �;r��lcie 'Ti're 33,651 

Company . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  33. 675 Toilet preparations, certain flamed. Lecaron & Fils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.659 Toilet preparations, certaio named. Piver & Cie . . . 3.':1.660 
ve�lg:;�bn�t?:ro�i�:�: J}r���:1�:���!�.'h����� 33.682 

LABELS . 

. < Albuma." for a preparation for making bever· alles. M. L. Gruenhut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 .190 " Dr. Wilcox's Blood Tonic Pills," for pills, E. L. Wilcox & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,192 
H ��lRme Proof Starch ," for starch ,  Flame.Proof Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.187 . .  Mo ·Kof·Fee." for coffee. F. Acker & Compan.1' • • . .  7,189 .. Quabaug Spring Water." for sprine- water, f.lua· baug Sprlnll Water Company . . . . . . . . . . . . . . . . . . . . .  7.191 
• •  Swan Brand ," for canned clams! J.  C. Gannon . • . .  7,188 

PRI N rs. 
" Congress Playing Cards." for playing cards, United State. Playin/l Card Company . . . . . . . . . . . . .  176 " Dirt Must Go-Dreydoppel Soap." for soap. M.. D .  Wood Printing Company . . .  . . . . . . .  . .  . . . . . . . . . . . . . . 177 
H N ever· Rip· Em, " for shoes, Ellet Brothers Shoe Company . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 .. The Labori $3.50 Shoe." for .hoe •• W. Edelstein . . . . 178 

A pri n tp.d copy of the specitlcation and drawin� of any patent in the forelloin� list. or any patent in print issued SInce 1863. will be furnished from thIS office for �Of cig�spal��id:�rleK�e::� s;:::iih:O n��:::n: nc��b�I 
Broadway. New York. Special rates will be !liven where 
a large number of copies are desired at one time. 
v���r:1�t;�::��n:�en::�e���:se �:��e� �t!hfo�!: lloln/l Ust. provided they are simple. at a co.t of � each. 
f�����t�J�.:"'l.tu::,Il.:e�.�=e:G'= .. ::.rJ:� York. Otb.r torelP l'I'tentll lD&f aIeo be obtallle4. 

GE R E  B OAT E " G I � E S. 
S I M PLE ST G AS O LI N E  E N G I N ES M A D E: 
F I N E  CAB I N A N D O P E N  B OA T S  
ENG INE CASTING S .  KNOCK DOWN B OATS , HULLS ,TR I M M I NGS. 
(jED. H. GEREVA'HT···LAUNCH WKS. Grond R aPicU.Micl... 

I F  Y O U  S H OOT A R I F L E  
Pistol or Shotgwn, :fou'l! make a Bun's Eye by sending three 2c. stamps for 
\Fi't-.li'.at 1��..-te",7tk �1��i��eJi��i 
Arms, PQ1lltUrs. Shot and Bullets. Men .. tion Scn;NTU' I C  A M ERICA N . . Address CO . •  NEW HA VEN. CONN . . U. S. A. 

_---=-P---=-R a P O  SA LS.  
u. sbM��IJ;11�rrc?�i' ��Wi�W;�'k�.l!�rl?r�. t;.���o 
����c����ueftf�i]l���lb���):������sri8·I.t�lf:se gfik��� in the lsland of Porto Rico will be received at this office _ They Stand H i g h  Pressure . ,. �':.�� '����o!!���.:te�:'!n:�·i�n� tb;.:'slrr���Cllo���'i,'a 

... P- .  
The Ht'rt'ules Seamless Coypt'r ��}o:l l s  antl  be �cc

.

ompanied by a depOSit

. 

qf $1 ,&10 !n

. 

curr�ncy of the 
/0 � An Cham bersar t' mad� specJI\ l Iy  tor �tl-' a l l l  Un�ted �taie�, or certified cQeck 01 a NatlOnal �ank, 
� �  Trap", Rect.'lvers. Conden8t' r�. Stt'RIlI PII I I l Jl�. which W: I I L  b� Immedl��eJy returned In the case .of un-

etc. The orlll'lnol seall l l l-'!;H /! (,ods. I\ ot su�cessfu l  bidders . . .t be Board . reserves tbe nght to 
imitatiomt. Catalogue No. 2 Free . , reJect any and. al l bIds. It I S estimated that. the cost of 
I-IERCULEJol FI.OAT WORKS, SJlr1U�ti t! l d ,  M nK.."I. the works wi l l .reach. T,!o Hundred. 'J'hl?usand ($201 1.000) 

__ =-_---==� _____ ===--=:-:-:=-_:_:_-::-::� , Dollar •. For mformatlOn npply 1.0 th , s  office. W. V. 

LIQUID AIR PATENT FOR SA LE. ��n�'Wo�rdcgr��':;)j�W).;'rJ?!. �]ngi neers. U. S. A.,  Presi· 
R. :i'e�i��''ait¢;P''C':�'i,02(I8S. 

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

q��ii�n:s�����g� g��U�:�i�ronnd �:�C;!����le�:� invention is probab ly patentable. Communica· tions stricti v contlden tial . Handbook on Patents sent free. Oldest agency for securin� patents . Patents taken t h rough Munn & Co. receive special nof.ice. without charlIe. in the Scitntific Jlmtrican. 
A handsomely il lustrated weekly. I.Jargest cir · culatlon ot' any scientific journal. Terms. $3 a year : four montbs, $1. Sold by all newsdealers. 
MUNN & CO . 36 1 Broadway. New York 

Branch Office. 0'25 �. S t  . .  Washington. D. C. 

D . L . H OLDEN 
1 3 3 6  BEACH S l  PH I LADELPH IA PA . 

RSiGEAI:E:O ICE MACH INES 
� [ E  F l R5 T  P ..... GE  s c.  NT t r l C  AMER I C AN S E P T  2 1 3 9 ,:!  

FOR SALE 
Two Steam Engines built b y  1'be Watts Campbell Co. ,  of Newark N. J .  Each engine consists o f  2 horizontal condeosinll Corliss Engines coupled to one sh aft, wit� a vertlca) air pump driven from crank pin. The smaller engine has two 

28 in. cylinder •• 60 in. stroke. Belt wheel i. 20 ft. dia. by 
91 In. face. Gro.s weigbt of engine i .  about 202,000 lbs. The larger engine has two 32 in. cylinders, 60 in. stroke. Belt whe�] IS 26 ft. diameter by 1 14 in. face. Gross weight is about 247.000 lbs. '1'hese engine. are to be taken out to make room for others ot' greater power. They can be .een In operation now. and will .r0bablY 
!J..eh�et:1�:1irT��::7 Ca:.�UV&b��iM��';w.J'tk�� 

Im" 7 JEWELED 
adjusted, patenli regulator, stem WInd and 

fiotem set. gennine 
NA TIONAL SPECIAL 

muv�ment. Ladles' 01 Gents· size.  
WARRAKTED 20 YEARS. 1 4 K .  
Gold pJate hnntmg case, elegan t l y  

engraved. Fit for a kmg. N o  better 
watch made. M "st be seen to beap· 

SpeCial Offer f�r next 60 
your full name and ad· 

will  send thiS walch 

many 
millIons of young chicks die from differpnt causes known to so few Ol' the hundreds of 

._-_ ..... _ .. thou.ands of poultry ral.ers. 
TO ASS U R E S U CC ESS 
and learn bow t o  prevent the b i g  losses s o  common in poultry faising it is only necessary t o  own a copy of 

Practical Poultry Culture 
which will start you right and keep )'Qo right. Tells  ev· 
erything the beginn,er "hould know," and aids the expe· 
rienced in a h undred way s .  I t  consists  of  150 pages ot 
�E��·!�!:i£��lt��d��������dt�; �rl��J:n:�:!�: 
try authorities and editors of poultry publications. Don't 
be s atisfied unt i l  you get i t .  It will both make Bnd save 
lri��c&:��e��:n���:ri�li��ai�· ih:O cents 

AGRICU LTURAL EPITOMIST 
• monthly publication o f  sterl ing val u e  and. i nd i s pensable to the U p · to·date Farmer, Gardener, Live Stock and 

Id':l:�SRElpif'0r:.s'TlpUB�bCOI.�tll';,di:��:oI1�.ci�t.i. 

YOU CAN MAKE. $ I OO.A W E E. t\  ' 
OWN YOUR OWN SHOW, COMPLnE. OUTm-$ IOO 

LIFE M O TI ON FI L M S  & MA CHINE. S GREAT PASSION PLAY &. S O D  OTH E R  S U B J E C T S  
L L. U ';' T R.  C A "T """ L O G U E. 5  F"" R E. E.. L UBIN, L ARG£ST MFR PHILAO£LPHIA P. A .  

PATENT No. 603,91 6 on Bicycle Canopy for sale. Perfect. .J. M.etzger. 98fj Lora:n Street, Cleveland, O. 

� �Ol��?!��f��g�� �f4eWat:���t.���f��:;�f::t.�: 

TURBI N ES P- Send Cor Circulq.r "M." 
J A S .  L E F F E; L ··"" C O  Sprinll'fielil, OblO, U. S. A. .----------- --------

MOD L- S  lQ. u�roNLM'OuDt't woRKs 
& C.E.AR5 � 1 9 3  C LARK C,\jIG G O .  

NOVELT IES  & PATENTED ART IOLES  Manufactured b y  Contract. Pnnching Dies, Special Ma­cbinery. E. Konigslow & Bro., 18H leneca St .• Cleveland.O. 

Exp er i menta l  & M ode l  Work 
Cir. &: "a" ice .fr.,.. Wm. Hardam & Son .45-51 Rose St • •  N. Y. 

I n v e nt i o ns P ract i c�l l y  D eve l o ptW.\lI 
Fine Machinery, Pattern and Model Makin .... 
D'Amour &. L itt l edale Mach i ne Co . , 1 30 Worth St .• I • .  I .  

G R I N D I N G  M I LLS F O R  All PURPOSES . BOBardu. Patent. Un i_ versal Eccentric Mill. Addres. J .  � .  & G. F. SIlllP. SON, �S Rodney !!!treet, Brooklyn, N. Y. 

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

FOR STER EOPT I OONS  AND  SL IDES 
Moving Picture Machines ar.d Films, write Williams, Brown & Earle, !l2O Che.tnut St . •  Philadelphia, Pa. 

TO O Y OLO M ETE R MAN U FAOTU RERS 
FOR SALE.-U. S. Patent No. 628.340. al.o 'Ell/llish and French patents on improved Cyclometers. Patent covers 2 styles. Setting device o�rated· from the out-�g� l:'-rrti���J'�:d��:ra��r a���ess, �� aL:iu'ga��Il� 4-36 Miller A venue. Brooklyn. N. Y .  

GAS ��Q GASOLINE, ENGINES 
WAT E R  MOTO R.5 B AC.KU !:I WAT E. R  MOT R c o .  N E.WAR K  N J U S A 

¥�o'i �o�,�e;:.;�� :'1f,���1 t:.�t��h���i"��a�'�.:�t� C. Forsaith Macbine Co., Manchester, N. H. 

WANTED rk�i�pJ{tt£1����r. ai�m�''':.�\'cl:':,� hard WOOd, steel and brass. Send 10 cents for plans and specitlcations. P. H:ull·Brown, V ictoria, B. c., Canada. 

i��� )TYPE W H EELS.  MODELS &. E X PERIMENTA L WORK.ISMAU.MACttIIlERY" NOVELTI£S 8t ETC. NEW ':D 8TE"CIL WDRKS 100 NA.sUU aT H.Y .. 

VOLNEY W ,  MASON &. C O . ,  

Fr ict ion Pu l leys,  O l utches & E levators 
P R O V I D E N C E  R .  I .  

STEEL STAMPS r�A�l1.�A���,,\§1 ;rE�crMtF<c F IGURE. & A LPHABE.T , S E T S  AT LOW E5T P RI C E. 5  
Al�'-iJA�����'D SCHWAAB STAMP&SEAL Co 

S E.ND fOR CIRCULAR M I LW"A U K E. E.. "WI 5 :  JII Mayer Motors and Dynamos 
ar�:e��t�g�.in �1�n�nt:c8�t�To��i. in 

- M. M. Mayer E l ec . Co . ,  2ilb'7 2d Av., New York 

A CO M P L ET E  

ElECTI\ICDL L1BaDRT 
B y  PROF. T. O ' CONOR SLOA N E .  

AN I N EXPENSIVE L IBRARY O F  THE  BEST BOOKS 

I O N  ELECTR IC I TY .  
For t h e  St"lJ&nt, the Amateur. the Workshop, the Electri_ 

cal Engineer. Schools and Colleges. 
Comprising five books, as follows : I Ari thmet ic of E l ectr ic ity . 1 38 pages . · • $ 1 . 00 

AMERICAN PATENTI::l. _ AN INTER� E lectr ic Toy Mak i n g .  1 40  pages . . : • • 1 . 00  
e.t1ll/l and valuable table sbowing t h e  number o f  pl\Lents I How to Become .a Suc�e�sfu l E lectrIC Ian .  1 89 pp .  1 . 0 0  
granted for t h e  various .ubj!,ct� upon wbicb petItIOns Standard E l ectrical O lc t lO nary. 6 82 pages. 3 .00 
have been IIled from the be"lDnm� down to  December E lect r ic i ty S imp l i fied 1 6 8 pages 1 . 0 0  
�LEWiNT,c�':,�at;'�'l;.j� ��:::IJF��nt!.M��'b�Nb.:'.t� . ,  or 'l'he above five this office and frow all newsdealers. book. by Prof. "loane \f� Acetylene Burners. 

A new burner for STEREOPTICONS. 
Highest C. P. po •• lble. 

State Line Talc Co •• Chattanooga. Tenn.  

may be purcbased sin­gly at thp publi.bed prices, or the set com-
F�ljTni��:,pwln ge1f��� n ished. to readeIs of the SCIENTI FIC A l\f ER­
leA N at the specinl re­duced price of F i  v e 

S _ Dol1ar�. You .ave .2 
f 3 a Day Sur. ��l�;�r�h.a.r.; �ret�r�:I�ngFtr:e �0.:J: 

" absolutely sure ; W6 ::/:v!r32tJ'i,r::! 
the locality w�:�:�:nt��:.or:e��du':;��i:dl::; �� :�r�; trations. IT Send 
explain the business fully: Temember we guar&ntee a clear proo- for full table of con-
ft� ot f3 for every day's work, absolutely sure, write at once. tents of each 

l
of tfhe 

BOUL IUliUFACTURINU co.. Bolt 1 1 _  IlBTBOIT. IIICa. above hooks. a so or 
-------------=-PALMER -Statto�ary I ��';,�:'t�iel¥r':a�:�� � and Manne Gasoltne En. I conta.lninll reference. to work. of a .cientific and 1 '.cl I· 

mnes and Launchell, Motor 

I 
nical cbaracter. free to any address. 

Wagon Engines. Pump.. • Ing]lnllineB. M U N N  &. CO. , P u bl ishers,  
_ . pr 'Send tor cataloa. 

PALlUBB BaOIlf., lUIANUti, ()UNN. 36 t B R OADWAY , NEW YORK. 
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320 l, itu tifi, �tutti,au. 

$ 1 . T h is counter is. of the samp Hize as (\ur regular cycl ometer for bicycles, which it 
closely rese m b les.  T h e  difi"erenth. 1 gearing u sed in t h e  eyclOlnet(�rH is replaced ���;���. ghlci� �f\h�

l
;ia�·��fl��f. ��I�I�l�)�"om� :��I�)�:p��:ti�:T�v�:? t�� !:"�;n���e�:�

a
t!h�� 

sueh t. h a t  e�lC lI complete osci l lation of tbe l ever moves t h e  rigbt h a n o.  index ring 
one figure. The trallsmitting m echani sm be tween each index r : l lg is suc1..l that 
the rings are mechanical l y  locked and cannot get out of posit ion by jarring, nor 

T H E 

can t h e  record be tampered with except by taking the machin e  a part. 'r h e  
cou n t e r  w lH  register u p  t o  !-1.l,!l9n, w h e n  t h e  next �troke will � e t  a l l  t h e  f:l gure� to 
�J����i.

e
t��bef���:���:t��re ��� t8��61;ga�:�8

t
c�� g�t 

r�� ��
r
i h��bl�TJ��� �ab�·�i�k�t: 

ping. They wil l  be found cspecial 1y  useful  for use on punch presses, looms and automatic machinery general ly to regi ster number o f  pIeces or quant.ity of mate­
rial produced. rl'hey can also be adapted for use on typewriters, voting machines, 
or any purpose req niring a small. I1ght, accurate instrument. COl'rcsp. so/kited. 

V E E D E R  M F G .  c o . 
Makers of Count in!! Macbines, Cycl ometers for Bicycles, and tine Castin�s. H A R T F OR D ,  (� ONN .. U. S. A .  

IT GIVES A MAN (b¢ Edison eonc¢rt PRESTIGE 
wben h::riendS PbOnOgrapb k n o w  tbat be 
OWIlS an Auto· 
��&i\�'itE:����; 
to be the 

W i nton 
M otor 

Phaeton 
which is consider­
ed the best veh i ·  

c 1 e  o f  i t s  k i n d  Ut I  t h e  market. Eat'lY, quiet. safe, sim­
ple and econ � l ITl j caL Can be run by" tb e  i n experienced. 
lIYd ro.�!:.b·7T�r�le8���m.ce(����� tifu�i��t�d.C��lOgUe. 
THE W I NTON MOTOR CARR IAG E CO . ,  C le ve land , Oh i o .  

Kodaks 
do away with cumber­
s o m e  p l a t e - h o l d e r s ,  

heavy, fragile glass plates, 

and bothersome dark­

slides. 

Just turn a Key-
All Kodaks use our light-proof film cartridges 

(which weigh but ounces, where plates weigh 

pounds) and can be loaded in' daylight; Seven 
styles use either plates or films. 

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

Catalof!ues /ree'at tht 
dealtrs or by mait. Rochester, N. Y, 

S 1 AU varieties at lowest prices. Best .i:\aHroad 
Track and. \Vagon I!r t5tock Scales �nade. 
Also 1000 usefuJ artICles. incl uding 8afe8 G a � � Sewing �lacbines, Bicycle., Touls. etc. Save 

Money. Lists Free. C H I C A G O  � l A LE Co .. Chicago. I I I .  

I, ,'A RD"tft'f9R1LA1�URFAEES 
III r. P.CCURATEa.IlAPIDfOiDO�·UP.lO. : . �teSliOlil . . RIND£ C·KB£SLy&[o·CHl[A'O·mU� 

NE W E'NGLAND 
WA TCHES. 

(� u a l'anteed fur acc uracy. 

Stt'JII ,,' i u t1 and !'item set. 
T h i n  :.ll o d e l  "' at c h es 
all sizes a n d  styles.  

E n aul e l  w a t c h e s  and brooches to m atch 
i n Ru ssi a L e a t h e r  cases. 
E X (I U i s i t o  de�i g n �  i n  l adi es' watches 

fO l' the In ost artistic tastes. 
\Ve ""ell only complete watches. 

Tried, Test e d  and Ti med before 
leav i n g  o ur fact ory . 

T Il E  N E W  EN H L A ,\" D  'V A T e H  CO., 
'V ,\ T E R B 1: R \-,  C O :-oi N .  

Send fo r catalng- n e . -- ------. - ---------

Wa rm 
Extre m i t ies ,  

Warm al l  ove r. 
Warm, S t rong, Durable; Handsome, are our $ 3  Large 

G a u nt l et B l ac k  F u r  ta < lve�, by mail prepaid .  rrbe same 

It pe1"fectly 
reproduee� 
th e D uman 
voice, J U ST 
AS LOlTD, 
jUS[ as 
c lear, just 
as sweet. 

M r. Edison has 

perfected the 
Phonograph . 

This 

is  the 
I nstru-

ment, 

H d u pli cates instrum ental musk with pure-t oned 
bri l l i ance and satisfy i n g  intensi t y .  U�ect with Eclnwn 
Coneert Records.  i t s  reproduction i s  free from all me­
chalJ l cal nOises.  Only the music or the voice i s  lJ eard. 
it  is  strong and vi brant enough to fill t.he largest audi­
tori u m .  It is smoot.b and broad enough for the parlor. 

rr b e  highest type (If tal king mal'hine ever before pro­
duced bears no comparison with tbe Edison Con cert 
Pb onograph .  The price is $ 1 00. 

S i x  oth e r  styles of Phonographs,  i ncl uding t h e  Edi­
son (}em. priee S1.:)0. 
tb¢ Edison Pbonograph eompanv, 

Race Street & Arcade ,  C i nc i n nat i ,  0 . , U .  S .  A . 

CHARTER Gaso l i ne Engine 
usnn ANY PLACE H BY ANYONE 

jJ FOR ANY PURPOSE 
Stal i o llll ries, Portables, 
Eoa-iDes and Pu m p s .  

IT State your Power N eeds. 
J mpossible for Drills to �liJl when 
1.1 \':'ld by them. Send' 2 cent stamp 
tor l!1ustrated Catal ogue. 
THE  PRATT CHUCK CO . ,  Frankfo rt ,  N .  Y. ,  U .  S .  A ,  

A FILTER THAT WILL NOT FAIL ! 
Among al l the devices of modern times designed to purify 
drinkin,z: water, there is  not oue so scientifically perfect as the 

B E R K E F E LD F I LT E R  
wh ich gives a continuous flow of pure water i n  large or sma l l  quantities. rrhe 
cylinder is made of INFUSORIAL EARTH, which retains all minute germs and 
impurities. The cylinder can be easily reached and cleaned 8S often as n eces· 
sary. and taken out and boiled for sterili zation purposes. Rapid filtration and tbe 
purest of water guaranteed. 

B E R K EFE LD F I LTER CO . ,  2 Cedar St , N ew York.  

T H E U N IVE RSAL H ATC H E R  A N D  B R O O D E R .  
A scientific and practical hatc h er. On1y self·regu lating h ot water machine 

i n  the mal ket.  Nothing to get out of order. It i s  com plete and guarantf'ed to 
work as represented Awards and First Premi um at New York State �'a i r, ]898, 
and H agerstown, Md., I,s99. Send Six Oents for ll lustra.ted Descriptive Oatalogue to 

TilE E, W. A X OR E W "  I N C l'BATOR CO • •  ],ock B o x  S, E], c.I l H A, :"i. L 

IN GR.ANDMA'S TIME 

BALL BEARIN G AXLES AND RUB-
ber Ti res.-A paper reud before the Carriage Builders' 
National Convention, Phi ladelph ia, October, ]894, fl h ow­
ing the advantag'e to be derived trom the ut'e of ball  bearings and pneumatic tire.3 i n  road veh icles. Con­
tain ed in SC 1 E::'-lTIF1C A .l\IERICA::'-l SUPPLBMENT, No. 
HB':.!. Price 10 cents.  'I'D be had at this office and from 
all newsdeal ers. 

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

, K N I FE SHARPENER and TOOL G R I N D E R  

2,000 rev01utions o r  R,flOO feet per minute. 
A handy mach ine for Bicycle Repair 
�t��P8H:l:{{fi�t rii�gC�;��l�l�See��C���i�.� 

emery wheel, 6xl in.  
Mach ine sent on approval to respon­

sible parties. 
a watch of any kind was an expensive 

luxury. Today that mechanical wonder, a 
nr Se7Ul for Circular a7Ul Prices. 

B U F FALO E M E R Y  W H E E L  CO. , 
No.  1 0  Lock St . ,  Buffa l o ,  N .Y .  FULL R U BY J EW E L E D  

E LC I N  WATC H ,  
is within the reach of everyone, telling time 

accurately under all conditions of service. 

The World 's Standard .  
A ll jewelers sell Elgin Watches I n  cases to suit 

eve� taste. An Elgin watch always has the 
:ri�ran

·;:elj .. n" engraved on the works-fully 

Our new booklet about watches ts ready 
to send everyone who deSires it-free. 

E l g i n  Nati o n a l  Watc h Co. , E I &i n ,  I I I .  

now TO MAKE AN ELECTRICAL 

T H E  WATE R B U RY 

Emery Grinder, 
with adjustab l e  table, f o r  fl a t  surfa�e 
grindlllg and fini sning. and for ordI­
nary tool grinding. 

iT" Se7Ul jor Circulars. 
B L A K E  & J O H N SON , 

P O BOX 7 ,  
WATERB U R Y , CON N .  ---------------------

P A T E N T  TROLLEY T R A C K  

Barn Door Hangers 

remarks w i l l  apply tu \ lU� Dollar-quarter tzenuine "\-l oc h 3  -- ��----��--���---���--�-�-
K i d  gl oves i ll all culors for women, and our Dollar-h al f, ELECTRIC TORPEDO BOATS Seventy-fi v e  and ·I'wo·dollar unlined and si l k · l i ned , Moch a and Heindeer g l oves for men. 

Our en larged i l l u st ra,ted boukl.et . � · Glove Poin ters'" 
may be had free by mentioning this paper. It w i l l  give 
you a lot o f  inform ation about dress, drt vinl? and work 
g l oves and mittens. 

In Black ttallowH,y anci Fri sian Fur Coats and Robes 
we are h eartQuarter�. U Pt our • .  M otu-Prou f ! l bODklet.  
A l so coon,  dug,  wom bat, LU8sian calf  coats. In Custom FUr Tanning o f  a l l  k i nd.s of h ides and skins ; 
Hug and Robe work : 'l'ax H 1 ermy and Head Mounting 
we are at home i Get our eustonl tan " Folder." 
The C rosby Fr is ian Fur CO . , I I G  M i l l  St., Rochester, N.Y.  

r-[.:::';;:;;;;;;::"'=3il[i:;ii�:J1 A u tom o bi1es� Railways, 
:i.Joeomotives. 

Dynamos. Gas Engines. 

F ROM $ 3 . 5 0  U P .  
P- Send for ('atalogue B. 

THE CAR L I S L E  & F INCH CO. 
Sixth St . ,  Cinc i n nati , O .  

NOVEl\rBER I I ,  1 899 

" P T R A D E  M A R K  0 "  
E C A M O I  

A L U M I N U M  PA I N T. 
Latest application of A l uminum. Looks like Frosted 

I 
Ri l vel'. \Vashable, Unt al'nishablo, 'Ya! er, Oil and 
\VeatlJ erproof. Durabl e. Easil y Applied. Bicycles, 
Y achts, Radiators, PipeR, Met.al Work, Machinery. Dy-

. ���:I��r��O�¥!�t ��;�����ar �e�g��n�n:o
��c�

ts, s���f� I bottl e. by m ail . for 25 cents. 
THE AMER I CAN PEGAMO I D  CO . ,  3 3 9  B'war, New Yo r k .  

ThlPO ne�k 1,. ..J." 1 1 1 .  
IOl ll!. ::O in .  w idt' ,  .t." 
i l l .  h ig-h .  I t  has Ii 
ti l l t'  (juarh'l"'SR\\','d 
0:11\ trout, e l m-wi! 
hac !; .  frOllt base 
1 I 1 1,u l d ,  22 pig�(ln 
tl o l t's, \l tile boxes, 2 
arm n'sts, hal l lWflr­
i llg (·ast .. r;;, alld 3 
('omplctc letter 
fi l l'I'O, This d,·:,k 
trOll I a (lea ]  .. f 
wou ld  cost if:!8.00 
to if:�t) . ( "O, 

W e  P repay F reight ;�is���s!;�rt�n�a�o�iht�� 
South CUfuj i l la .  (Points beyond on an equal basis.) 

l1r lrrite for 01.'-1' complete Catalo(fUc li S." 

T H E  F R ED M A C E Y  C O !J.RAN:3Itt:b!,IDS, 
Makers of Office and Library Purniture. 

iT" EXPORT B USiNESS SOLIOITED. 
Direct from the Factory. 

�Y' • •  ' .' .' . ' .' .' 

NEW TALKING·MACHINE 
Polyphone 

GUARANTEED 

Twice as loud as any other 
Talking Machine. 

Polyphone Grand 
as loud and 

natural as the human 

The difference in cost is l i tt le .  We guarantee 
our apparatul:) and guarantee our eustom ers 

against loss b�' patBut. suits. OU!' guaran-
tee and instruments are both good. 

WESTERN T E L E P H ON E  CONSTRUCT ION CO. 
2 5 0·2 5 4  South  C l i nt o n  St . .  C h i c a g o .  

Laryest Alanufactllrer8 o f  Telephones 
exclusively 'in thl' L ' / l Ul'd Stutes. 

FOR SPORTSMEN 
hunting, fishing, camrHng or yachting. May b e  1<L!d on 
ground or deck in�uring a comfortable bed, free fruUl 
dampness. \Vl l ell defl ated, rolls small and Cftll l:e �;ildi..­
ed in gri p. \V e�ght 10 to Hi Ib:1 . ,  according to size. 

These mattre8�e . ., afford grpat comfort to invalids and 
bedridden patients. Largely used by U.  S.  Government 
and by �port8men t.hroughout the world .  Cataloljue Irff' 

MECHANICAL FABRIC CO., 
P.R O V I D E N C E �  R .  I .  

���������������� ..... ������� 
� TOOLMAKERS' • : U N IVERSAL : : SURFAC� G A U G E .  : 
� ��:.nfik:t��:'d'�m��!nOf � : Fine Mecbanical Tools. : 
� �eii(il'l.

it
S. STARRETT CO. • � Box ]3. ATHOL, MA SS., U. S, A. • 

������������������� ........ � 

First Cost Only Cost. 
No Laundl'Y Bills 

if you wear UI e 

WIN DSOR 
Collars and Cuffs. 
A l ittle SWJolio or Soap 

will c leun them without in�  
juring the goods. Free i I 1UR� 
trated catalogu e  to any ad­d ress. Trade ¥lark 
The "WIN OSOR" Good s 

W rrtt'r Proof 
Collars, Cuffs Shirt Front. 

QJld Neckties. rr 'Ye want. agents every w h ere. 
THE W I NDSOR COLLAR & CUFF CO . ,  W i ndsor , Conn .  

JESSOp·S·· STE E LTHB\�rr 
FOR ,TOOLS. S AW S  E TC. 

W!!! J E S SOP '" S O N S  ICe 91 JOHN 5T. N E W  YORK· 

PRINTING INKS 
T h e  SCI ENTIFIC A :\IEItICAN i s  printed with elIA S  

E N E U  J OHNSON Ii CO:S I N K, 'l'enth and Lombard 
St • ., Pbiladelpllia, and 47 H"se :;t., opp. Duane, New r ora 

© 1899 SCIENTIFIC AMERICAN, INC.




