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THERE IS ROOM AT THE TOP. 
N'Ot mal).y m'Ol).ths ag'O a mal). wh'Ose ambiti'Ol). it is  

t'O .�ji}verri the affairs 'Of this city-an ambiti'On, un­
f'OF;�natelY:, in which he' i s. only t'O'O successful-ven­
ture.d t'O break the discreet silence that has c'Ontri­
buted S'O largely t'O his p'Olitical success, �nd give t'O 
the w'Orld his ideas 'On men and things in general. His 
w'Ords were n'Ot burdened with wisd'Om; indeed, they 
b'Ordered S'O cl'Osely 'On the c'Omm'Onplace as t'O renew 
in 'Our minds the w'Onder and humiliation 'Of it all, 
that a p'Olitical adventurer 'Of such diminutive mental­
ity sh'Ould be S'O l'Ording it 'Over us, and gr'Owing fat 
up'On'the sul:)stance 'Of the sec'Ond greatest city in the 
��. ' 

It was n'Ot surprising that the successful leader in 
a m'Ovement wh'Ose p'Olitical meth'Ods have raised. such 
a'stench in the publi9 n'Ostrils sh'Ould entirely misun­
derstand the less'Ons 'Of the present remarkable de­
vel'Opments in 'Our industrial life; and he never made 
a m'Ore misleading statement than when he said that, 
owing t'O trusts and c'Ommercial c'Ombinati'Ons, the 
y'Outh 'Of the land n'O l'Onger had a fair chance t'O earn 
a living. As a matter 'Of fact. 'One 'Of the m'Ost striking 
features of 'Our present industrial era is the remark­
able pr'Ominence.'Of the y'Ounger men; the splendid 
'Opp'Ortunities that are 'Offered them, and the distin­
guillhed way in which they. are carrying burdens 'Of; re­
sp'Onsibilities, which in ,an earlier age 'were supposed 
t'O fall 'Only up 'On much older sh'Oulders. 

The present is essentially-in America at least-the 
day 'Of the y'Oung man. He'is in demand. If he be 
mentally well-ectuipped, and have character and c'Om­
mon sense t'O back his kn'Owledge, he will find that 
there are 'Opp'Ortunities 'Open t'O him, 'Often 'On the very 
thresh'Old 'Of his business career, such as the y'Oung 
man 'Of an earlier day w'Ould dream 'Of as the g'Oal 
'Only 'Of l'Ong years 'Of waiting and ,w'Orking. 

During a recent visit t'O. that hive 'Of industry which 
swarms ar'Ound Pittsburg, and in the valleys of the 
M'On'Ongahela and Allegheny, we were impressed with 
the fact tha.t in m'Ost 'Of the great manufacturing 
establishments the highest p'Ositi'Ons 'Of resp'On­
sibility were filled by men wh'O were yet several years 
'On this side 'Of the prime 'Of life. That such young 
heads should S'O 'Often be directing vast industrial 
c'Oncerns, . is due in part t'O the amazing rapidity with 
which new industries have sprung up during the past 
decade, anI.! in part t'O the fact that the keen c'Ompeti­
ti'On 'Of the age calls f'Or the adaptiveness and energy 
which are the natural qualities  'Of y'Outh. 

Time was when there was an 'Overplus, especially 
in the technical trades and pr'Ofessi'Ons, ''Of the supply 
'Of qualifie�. y'O'!ng men; but t'O-day c'Onditi'Ons are en­
tirely reversed. Clear pr'O'Of 'Of this was sh'Own at the 
recent annual commencement exercises 'Of the Stevens 
Institute 'Of Techn'OI'Ogy, H'Ob'Oken, when, Gut 'Of f'Orty 
graduates 'Only a d'Ozen were present t'O receive their 
dipl'Omas. This unprecedented c'Onditi'On of things was 
explained by President M'Ort'On 'On the gr'Ound that the 
demand f'Or graduates t'O fill business p'Ositi'Ons this 
year had been the m'Ost urgent in the hist'Ory 'Of the 
Institute, and that m'Ost 'Of the absentees had been in­
duced t'O leave the Institute a week 'Or m'Ore bef'Ore 
c'Ommencement, in 'Order that they might begin 
their pr'Ofessi'Onal duties at 'Once. President Mort'On 
further stated that the wh'Ole 'Of the f'Orty graduates 
c'Ould have secured p'Ositi'Ons at 'Once if they had S'O 
desired. There is n'O gainsaying the significance 'Of 
such facts as these; alld as like c'Onditi'Ons will pr'O­
duce like results, it is pr'Obable that, bef'Ore many 
years have elapsed, these y'Oung gradu.ate.s ,will have 
risen t'O p'Ositi'Ons which are both resp'Onsible and 
remunerative. 

J Citutifit �tutritau. 
THE LEADING NAVIES OF THE WORLD COMPARED. 

C'Omparisons 'Of the relative strength 'Of the leading 
navies 'Of the w'Orld are in a measure unsatisfact'Ory 
f'Or the reason that any basi s 'On which the compari­
s'On is  instituted is  necessarily m'Ore 'Or less arbitrary. 
This is particularly true of c'Omparis'Ons based on 
tables ' sh'Owing the number 'Of fighting ships 'Of each 
dass possessed by the navies c'Ompared. Great Britain, 
for instance, is credited with a t'Otal 'Of thirty-eight 
first-class battleships as against a c'Ombined t'Otal 'Of 
twenty-seven p'Ossessed by France and Russia, and 
the qu�sti(:)l). is at 'Once suggested: by what standard 
d'O we determine whether a battleship is 'Of the first 
or s'Ome 'Other class? Again, we may state that Great 
Britain p'Ossesses a t'Otal 'Of fifty-nine battleships 'Of 
all classes as against a t'Otal 'Of fifty-nine battleships 
of all classes,posse�sed by F�ance and Russia; but 
here again we are"confr'Onted by the fact that some 
'Of the leading admirals and 'Other experts 'Of the 
British Navy are c'Ontending that many 'Of the vessels 
which are ranked as third-class battleships in this 
estimate, are fr'Om twenty-five t'O thirty years 'Old and 
are, theref'Ore, t'O'O 'Obs'Olete t'O rank in the active 
list 'Of a navy 'Of the year 1901; while, 'On .the 'Other 
hand, the 'Oldest 'Of the French third-class battleships 
have n'Ot seen m'Ore than twenty-six years 'Of service, 
and, unlike the British vessels referred t'O, have been 
rec'Onstructed and rearmed with m'Odern weap'Ons. 

H'Owever, since s'Ome basis 'Of c'Oruparison is neces­
sarY,'we will take, in the present case, the c'Omparative 
tables 'Of the leading navies 'Of the w'Orld as published 
in Brassey's"'Naval" Annual. In 10'Oking them 'Over, 
'One is struck with the fact that a c'Onscienti'Ous eff'Ort 
has been made t'O separate the fighting ships int'O such 
classes as agree with their ever-increasing age and 
ever-decreasing efficiency; and alth'Ough 'One may c'On­
sider that such 'Old vessels as the "Sultan" and 

. "Super!)," which still carry muzzle-loading rifles as 
their main armament, might well be dr'Opped fr'Om 
the list 'Of active battleships in the British Navy, 
there is c'Ompensati'On in the fact that such p'Owerful 
battleships as the �'Nile" . and the "Trafalgar," 'Of 
12,000 t'Ons displacement and 16% kn'Ots speed, carry­
ing f'Our 13% inch breech-l'Oading rifles as their main 
annament, sh'Ould have been transferred fr'Om the 
first t'O the sec'Ond-class in these tables. We n'Otice 
that in pursuance 'Of the same p'Olicy 'Our 'Own battle­
ship "Texas" appears in this year's annual as a battle­
ship, n'Ot 'Of the sec'Ond, but 'Of the third-class. 

Of effective fighting ships built and building, then, 
Gre!tt Britain has fifty-nine, France, thirty-f'Our; Rus­
sia, twenty-five; Italy, sixteen; Germany, twenty-three; 
the United States, eighteen, and Japan seven. On this 
basis 'Of c'Omparis'On the United States stands fifth in 

-the list. Alth'Ough Germany possesses five battleships 
m'Ore than thi s c'Ountry, when the battleships are 
segregated int'O classes, we find that the p'Ositi'On 'Of 
the United States is greatly impr'Oved, while Great 
Britain sh'Ows a very great prep'Onderance over the 
navies 'Of France and Russia c'Ombined. Of battleships 
'Of the first-class, Great Britain c'Omes first with thirty­
eight, and is f'Oll'Owed by the United· States with seven-

. . 

teen, Germany with sixteen,. Russia with f'Ourteen, 
and; Fran�e and Itaiy with thirteen and nine, while 
Japan c'Ome's l�st with six. This is certainly a grati­
fying sh'Owing f'Or the United States Navy-particu­
larly S'O when we bear in mind that 'Our battleships, 
and especially the eight vessels 'Of the "Maine" al).d 
"New Jersey" classes, are the m'Ost p'Owerfully armed, 
and am'Ong the largest battleships in the w'Orld. 

The most recent battleship designs vary c'Onsiderably 
in displacement, the smallest being the seven ves­
sels 'Of the "Wittelsbach" class, 'Of th.e German Navy, 
which are 'Of 11,800 t'Ons displacement and 19 kn'Ots 
speed, while the largest' are the 15,000 t'On vessels 'Of 
the "L'Ond'On" and "Queen" type, 'Of the British Navy, 
and 'Of the "New Jersey" and "Rh'Ode I sland" type, in 
'Our 'Own navy. The m'Ost 'Original 'Of all t�e new bat­
tleship designs is  the "Regina Elena," 'Of the Italian 
Navy, a 12,6 24-t'On vessel which is t'O carry tw'O 12-
inch, twelve 8-inch, and· twelve 3-inch guns, and is t'O 
have a sea speed of 22 kn'Ots an h'Our. With her belt 
'Of 9%-inch steel and a st'Owage capacity 'Of 2,000 t'Ons 
'Of fuel, this vessel is certainly the ideal representa­
tive 'Of that battleship-cruiser type, t'O which we are 
inclined t'O· think all future naval c'Onstruction is 
tending. 

Under the head 'Of cruisers Great Britain is credited 
with 149 and France with fifty-five; while the United 
States c'Omes third with thirty-f'Our and is f'Oll'Owed 
by Germany with thirty-'One, Russian twenty-five, 
Japan twenty-tw'O, and Italy with twenty-'One cruisers. 
C'Onsidering 'Only the first-class cruisers, Great .Britain 
is seen again t'O have a l'Ong lead, with a t'Otal 'Of 
f'Orty-three vessels, ranging in displacement from 
7,350 t'Ons and 20 kn'Ots speed t'O 14,000 t'Ons and 23 
lm'Ots speed, while the United States i s  bracketed with 
Russia in the third p'Osij:i,'O.n, each· having thirteen 
flrst-class cruisers, France c'Oming sec'Ond with nine­
teen 'Of this class. Cruisers 'Of the first-class, par­
ticularly th'Ose which have lately been ' auth'Orized, are 
all arm'Ored vessels, and, in fact, the unarm'Ored cruiser 
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seems t'O have passed alm'Ost entirely Gut of fav'Or. 
Great Britain has n'Ow under constructi'On f'Ourteen 
arm'Ored vessels 'Of 9,866 t'O 14,100 t'Ons displacement, 
all 'Of 23 kn'Ots sea, speed, while 'Our arm'Ored cruisers 
'Of the "Calif'Ornia" type are ab'Out the same size as 
the 14,100 ton cruisers, but have 'One kn'Ot less speed. 
Against this, h'Owever, is  t'O be 'Offset the fact that 
the armament 'Of 'Our cruisers is s'Omewhat heavier. 

Under the head 'Of c'Oast-defense ships, we find that 
Germany heads the list with nineteen vessels, f'Ol­
l'Owed by Great Britain with seventeen, Russia, six­
teen; France, f'Ourteen; the United States, ten; Italy, 
three, and Japan, 'One vessel. Here again mere enu­
merati'On 'Of units fails t'O give the United States its 
adequate p'Ositi'On, since in some 'Of the f'Oreign c'Oun­
tries the c'Oast-defense vessels are a n'Ondescript l'Ot 
'Of 'Old battleships and cruisers 'Of s'Omewhat; d'Oubtful 
utility, whereas 'Our ten vessels include the new 4,000-
t'On m'Onitors 'Of the "Arkansas" class, which will be 
armed with a pai r of the m'Ost p'Owerful 12-inch guns 
in the world, and also the "M'Onterey;:' .'o/hich may be 
called a th'Oroughly m'Odern vessel. . The United States 
d'O n'Ot figure in the c'Omparis'On 'Of th\l strength 'Of the 
w'Orld's navies in what is known as t'Orped'O gunb'Oat 
class, 'Our smalLer vessels being 'Of t'O'O large a displace­
ment t'O be included under this head. Great Britain 
has thirty-f'Our gunboats built and building; France, 
twenty-'One; Italy, seventeen; Russia, nine; Germany, 
f'Our, and Japan,·two. 

Summing Up, ' it must be c'Onfessed that the' c'Om­
paris'On is a pleasing 'One judged fr'Om the standp'Oint 
'Of the United States; especially when we remember 
that it was n'Ot S'O very many years ag'O that 'Our navy, 
in the m'Odern sense of the term, did n'Ot exist. As 
matters n'Ow stand the United States and Germany 
appear' t'O be 'Of equal. strength, c'Onsidered numeri­
cally; but when we c'Onsider the 'Offensive and de­
fensive p'Ower 'Of the battleships which we n'Ow have 
under c'Onstructi'On, it must be admitted that, in spite 
'Of the large building pr'Ogramme which Germany n'Ow 
has in hand, the fighting strength 'Of our navy t'O-day 
is, perhaps, 'On paper; a little str'Onger than that 'Of 
Germany. 

••••• 
REPORT OF ROYAL BRITISH OBSERVATORY FOR 1900. 

The rep'Ort f'Or 1900 of the Royal 'British Observat'Ory 
at Greenwich has been issued. This 'Observat'Ory was 
f'Ounded in 1675 during the reign of Charles II ., 'Owing 
t'O the increase in the British maritime trade render­
ing the determinati'On 'Of l'Ongitude at sea abs'Olutely 
necessary. The hill which the buildings n'Ow 'Occupy 
was f'Ormerly the site 'Of a castle 'Owned by Humphrey, 
Duke 'Of GI'Oucester, and, the alterati'Ons were carried 
Gut by Sir Christ'Opher Wren. When the Duke died 
the pr'Operty reverted t'O tl1e Crown, and the castle was 
then successively utilized as a r'Oyal residence, a pris'On, 
and a place ''Of ,defense. 

The direct'Or. 'Of the Observatory· is. 'Officially kn'Own 
as the Astr'On'Omer R'Oyal. He receives his app'Oint­
ment fr'Om the Prime Minister, alth'Ongh fhe'Observli­
t'Ory is under the c'Ontr'Ol 'Of theL<?rds 'Of. the.Admiralty. 
The pre, �ent Astronomer R�yaLi� 1M�i.Christie,. wh'O 
succeed�".Sir .Ge'Or:�.�; , �iry t,:ent� .. years ag'O. 

During recent years the J.)uildi'Dgs have :been c'On· 
siderably extended, and several new. instruments .  haye 
been added. The m'Ost imp'Ortant is the .tE)lesc'Ope;·de­
signed by the Astr'On'Omer R'Oyal and e�-Ei�ted by . .Bir 
H'Oward Grubb. It is a.,m'Ost p'Owerfultelesc'Ope;·. as 
the tube is 28 feet in length, the 'Objective 28 incnes 
in diameter. Alth'Ough a large instrument, it is S'O 
delicately adjusted that it can be moved by the hand t'O 
any part 'Of the heavens. An'Other imp'Ortant instru­
ment is the ph'Ot'Ographic-'.,tll<lesc'Ope, presented by Sir 
Henry Th'Omps'On, and whiGh is acc()mm'Odated in a 
specially c'Onstructed building. In additi'On t'O the 
general daily and nightly:'Observati'Ons 'Of the heavens, 
exhaustive rec'Ords are kept relating t'O the changes 
'Of the temperature, vel'Ocity 'Of the wind, humidity 'Of 
the atm'Osphere, the earth's magnetism, etc. All the 
chron'Ometers used in the R'Oyal Navy are examined 
and tested at the Observat'Ory. H'Ourly and daily 
signals are sept t'O the vari'Ous p'Ost 'Offices thr'Ough'Out 
the United Kingd'Om, giving Greenwich time, while 
'On the eastern turret an apparatus is  placed by means 
'Of which captains' 'Of vessels paSSing up and d'Own' the 
Thames can ascertain the actual time. 

Apprehensi'On is being ell'ieTt;otined that n'Ow that 
electricity is being so widely utilized thr'Ough'Out L'On­
d'On f'Or street transit purp'Oses the magnetic instru­
ments 'Of the Ol:)servat'Ory wiU be disturbed aIid inc'Or­
rect rec'Ords obtained. The L'Ond'On C'Ounty C'Ouncil 
have ad'Opted a "perfectly satisfact'Ory insulated return, 
so that the magnetic registers will n'Ot be deranged, 
and it is h'Oped that the 'Other c'Ompanies will ad'Opt 
similar measures. The French Magnetic Observat'Ory 
at St. Maur is enc'Ountering similar difficulties, 'Owing 

. t'O the near appr'Oach 'Of elect.ric tramways t'O the Obser­
vat'Ory, but M. Moureaux,has disc'Overed that c'Opper 
dampers reduce the intensity 'Of the vibrati'Ons by 
ab'Out 'One-tenth. According t'O the annual r'lp'Ort, the 
planet Eros has been ph'Ot'Ographed witll 1M. Th'Omp­
son refract'Or f'Or the deterruination 'Ot tlaofi:,.alar par· 
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allax. The new star in Perseus, first seen at Green­
wich 'On February 25, has been ph'Ot'Ographed every 
night since when weather permitted. The' Astr'On'O­
mer R'Oyal, by means 'Of the expediti'On which went to 
Ovar, P'Ortugal, t'O 'Observe the t'Otal eclipse 'Of the sun 
'On May 28, 1900, has ''Obtained five large-scale ph'Ot'O· 
graphs 'Of the c'Or'Ona; f'Our pairs small-scale ph'Ot'O­
graphs sh'Owing the extensi'On 'Of the c'Or'Ona; and tw'O 
ph'Ot'Ographs 'Of the c'Or'Ona spectrum. The first c'On­
tact c'Ould n'Ot be seen at Greenwich 'Owing t'O the 
presence 'Of cl'Ouds, but during the clear intervals eleven 
'Observati'Ons were made with the new altazimuth. 

... � . 

THE BERLINER TRANSMITTER PATENT HELD TO BE 
INVALID. 

On M'Onday, June 24, 1901, Judge Br'Own, represent­
ing the United States Circuit C'Ourt f'Or the District 'Of 
Massachusetts, handed d'Own the full text 'Of the 'Opin­
i'On 'Of that c'Ourt in the tw'O s'O-called Berliner teleph'One 
patent cases. 

These cases were' practically decided in February 
last, and an additi'Onal menti'On 'Of a rescript 'Of the 
c'Ourt's 'Opini'On was made in the c'Olumns 'Of the SelEN-
1.'IFIC AMERICAN' 'Of March 9, 1901. The c'Omplete, 'Opin­
i'On 'Of the c'Ourt, h'Owever, was n'Ot made public at, t�at 
time. 

The tw'O respective suits were br'Ought by the Amer­
ican Bell Teleph'One C'Ompany in the f'Orm 'Of bills in 
equity seeking t'O enj'Oin the Nati'Onal Teleph'One M'anu­
facturing C'Ompany et al. and the Century Teleph'One 
C'Ompany et a1. fr'Om infringing patent NQ. 463,569. , As 
heret'Of'Ore stated in these c'Olumns, the applicati'On f'Or 
this, patent was made by Emile Berliner 'On June 4, 
1877, and was assigned t'O the Bell c'Orp'O'rati'On the year 
f'Oll'Owing, but thr'Ough the manipulati'Ons 'Of the as­
signee's att'Orneys, the patent was n'Ot issued fr'Om the 
Patent Office until N'Ovember 17, 1891. The lQgical 
effect 'Of this delay was a tendency t'O prQl'Ong the 
mQn'Op'Oly 'Of the Bell c'Orp'OratiQn, prQvided, 'Of c'Ourse, 
the patent was valid and c'Ould be given a br'Oad inter­
pretati'On in the c'Ourts. 

In the suits in questi'On the Bell cQrp'Orati'On alleged 
the infringement 'Of, claims 1 and 2 'Of this patent, 
which are as f'OIl'Ows: 

"I . The meth'Od 'Of pr'Oducing in a circuit electrical 
undulati'Ons similar in f'Orm t'O s'Ound-waves by causing 
the s'Ound-waves t'O vary the pressure between elec­
tr'Odes in c'Onstant c'Ontact S'O as to strengthen and 
weaken the c'Ontact and thereby increase and diminish 
the resistance 'Of the circuit, SUbstantially as described. 

"2. An electric speaking-teleph'One transmitter 'Oper­
ated by s'Ound-waves and c'Onsisting 'Of a plate sensitive 
tQ said s'Ound-waves, electr'Odes in c'Onstant c'Ontact with 
each 'Other and f'Orming part 'Of a circuit which includes 
a battery 'Or 'Other source 'Of electric energy and adapted 
t'O increase and decrease the resistance 'Of the electric 
circuit by the variati'On in pressure between them 
caused by the vibrati'Onal m'Ovement 'Of said sensitive 
plate." 

The structure sh'Own in the patent and UPQn which 
these claims were based is represented in Fig. 1. The 

current fQll'Ows the path indicated by the arr'Ows, pass­
ing fr'Om the metallic diaphragm t'O the metallic sphere 
in c'Ontact with the same. The screw serves t'O adjust 
the CQntact between the diaphragm and the sphere. 

The transmitters used by the defendant cQrporati'Ons, 
and which were alleged by the c'Omplainant corp'Orati'On 

tQinfringe the structure above ltl'Own and defined im 
claims 1 and 2, are represented in. Figs. 2 and 3. The, 
�tructure sh'Own in Fig. 2 is ''One fQrm of the famil;. 
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iar Blake transmitter. A little sphere 'Of platinum is 
l'Ocated between the diaphragm and a butt'On 'Of hard 
carb'On, which is m'Ounted up'On a spring, and is adjust­
able t'Oward and fr'Om the diaphragm. 

In the transmitter shQwn in Fig. 3 a l'O'Ose carbQn 
p'Owder lies between tWQ s'Olid carb'On plates, 'One 'Of 
which is actuated by the diaphragm, S'O that m'Ove­
ments 'Of the latter cau!!e the l'O'Ose carb'On particles t'O 
be alternately pressed t'Ogether and released. The car­
b'On plates are encased and m'Ounted up 'On a leaf-spring. 

The defendant c'Orp'Orati'Ons c'Ontended am'Ong 'Other 
things that the patent was v'Oid, and f'Or the f'Oll'Owing 
reas'Ons, t'O wit : 

FiTSt, the patent as finally issued represented a differ­
ent structure fr'Om that which Berliner described in 
the applicati'On as 'Originally filed. 

Sec'Ond, that Edis'On and n'Ot Bernner was the in­
vent'Or 'Of the subject matter finally patented. 

Third, that the structure which Berliner 'Originally 
described in his applicati'On was 'Old at the time the 
applicati'On was filed; and 

F'Ourth, that a f'Ormer patent issued t'O Berliner had 
discl'Osed his' structure, and theref'Ore the Patent Office 
had n'O p'Ower t'O issue an'Other patent t'O him up 'On the 
same structure. 

The merits ''Of the case were argued at· great length 
pr'O and c'On by distinguished c'Ounsel. The fam'Ous 
transmitter invented in Germany by Reis, several trans­
mitters 'Of Mr. Edis'On, and Bell's s'O-callen liquid trans­
mitter ,were br'Ought int'O discussi'On, the questi'On being 
whether, these devices anticipated Berliner's structure 
and patent. Much expert testim'Ony was taken. 

One impQrtant questi'On presented by, the suits was 
whether a metallic sphere adjustable against the vi bra­
t'Ory diaphragm and claimed brQadly c'Ould anticipate 
the well-kn'Own carb'On transmitter. The peculiar pr'Op­
'crties 'Of carb'On f'Or this purp'Ose were apparently un­
kn'Own t'O Berliner 'Or anybody else at the time the ap­
plicati'On was 'Originally filed. In 'Other w'Ords, it was a 
'questi'On whether a metallic c'Ontact in a transmitter, 
'br'Oadly claimed, c'Ould anticipate a carb'On contact 'Of 
'variable resistance, the variable-resistance pr'Operty 'Of 
the carb'On being unkn'Own at the time 'Of the appli­
'cati'On. 

Referring t'O the anticipat'Ory effect 'Of Bell's liquid 
transmitter, the patent f'Or which had f'Ormerly be­
l'Onged t'O the c'Omplainant c'Orp'Orati'On but had ex­
'pired, S'O that the public 'had a right t'O use the inven­
ti'On, the c'Ourt significantly remarked : 

"The attempt t'O disp'Ose 'Of that apparatus by char­
acterizing it as a mere lab'Orat'Ory experiment, after 
. . . it was presented t'O the Supreme Court as a 
speaking teleph'One ( 126 U. S., 247 t'O 3 2 2 )  .is n'Ot suc­
cessful. This instrument is quite as imp'Ortant after 
the expirati'On 'Of Bell's patent as it was bef'Ore." 

Up'On the subject 'Of the difference in sc'Ope between 
'the patent in suit and the 'Original applicati'On there­
f'Or as filed in the Patent Offiee by Berliner, the c'Ourt 
:said : 

"I am 'Of the 'OpiniQn that the language 'Of these 
,claims is clear and that n'O res'Ort t'O the specificati'Ons 
'is necessary t'O explain its meaning. They are . nQt 
,claims made in the infancy 'Of an art by an unskIlled 
'inventQr. They were put in the present f'Orm m'Ore 
than tw'O years after EdisQn's carb'On teleph'One had 
,been placed 'On the market." 

Discussing the changes alleged t'O have been made 
in the structure and acti'On 'Of the apparatus after the 
''Original applicati'On had been filed and bef'Ore the pat­
'ent was issued, the c'Ourt 'Observed : 

"The patent calls f'Or c'Onstant c'OJ?-tac� 'Of electr'O�es 
and an unbr'Oken current; the apphcatIOn, for an m­
terrupted c'Ontact and a br'Oken current. The Su�reme 
C'Ourt has decided that these meth'Ods are radIcally 
distinct. ( 126 U. S., 544 t'O 545 ) ." 

The learned judge summed up the ''Opini'On 'Of the 
cQurt in the f'Oll'Owing language : 

"I am the ref 'Ore, 'Of the 'Opini'On that even if the 
cQmplai�ant were able t'O pr'Ov� that �er�iner had .in 
fact made an inventi'On; that hIS apphcatIQn up'On Its 
face discl'Osed this inventi'On; that he was lawfully en­
titled t'O make the amendments; and that. his previ'Ous 
patent 'Of 1880 did n'Ot exhaust the p'Ower 'Of the C'Om­
missi'Oner t'O grant the patent in suit, and that he was 
nQt anticipated by Edis'On; that, even after all this, 
well-established rules 'Of law w'Ould require us t'O h'Old 
that claim 1 Of this patent is v'Oid, and that claim 2 
is either v'Oid 'Or so limited that it d'Oes n'Ot include the 
defendants' transmitters. 

"It h'as been imp'Ossible, in this 'Qpini'On, t'O c'Onsider 
:all the 'p'Oints 'Of the very able arguments that have 
been presented, 'Or all the impQrtant c'Ontenti'Ons that 
have arisen. The brief 'Of the defendants has met the 
ease 'Of the c'Omplainant th'Or'Oughly and c'Ompletely, 
and with very excepti'Onal ability and c'Ommendable 
fairness has, dem'Onstrated, in my, .Qp'in!'O�, ,that _ tp.e.  
,c'Omplainant's case rests upon a),patent that sh'Ould n'Ot 
have been granted, ahd -wliich is v'Oid f'Or err'Or appar­
-cnt up'On the face 'Of the rec'Ords 'Of the Patent Office; 
that as a matter 'Of fact Berliner 'On June 4, 1877, the 
date 'Of his applicatiQn, had n'Ot made the disc 'Overy 
that speech c'Ould be transmitted with the apparatus 
,'Of the patent in suit, and was at that time, and l'Ong 
after like 'Other unsuccessful experimenters, attempt­
ing t� use a br'Oken current. In additi'On tQ the funda­
mental defects in the c'Omplainant's title t'O the patent, 
it appears that the best argument that skilled exper�s 
:and learned and' ingeni'Ous c'Ounsel can base up'On thIS. 
':patent is IQgically untenable and legally unsound. 

"The bills will be dismissed." 

PARIS-BERLIN AUTOMOBILE RACE. 

Racing aut'Om'Obiles were never put t'O a m'Ore severe 
test than in the Paris-Berlin race. The machines 
started 'On June 28 fr'Om Champigny, a suburb 'Of Paris, 
and finished their trip June 29, at Berlin. M. ,F'Our, 
I'ier, with a M'Ors carriage, covered the 750 miles in 
E.ec'Ord time. A cr'Owd 'Of 2,000 persons wit­
nessed the start. One firm 'Of aut'Om'Obile build­
ers had a staff 'Of seventy-seven mechanics 'On 
the gr'Ound t'O inspect their machines bef'Ore leav­
ing. The r'Oute was by Aix-la-Chapelle and Ha:J.­
'Over. M. F'Ournier was the first t'O arrive at the 
f'Ormer place. He stated that the cr'Owds which lined 
the r'Oad during the last 40 miles were S'O great that he 
c'Onstantly Jeared there w'Ould be a fatal accident. 
M'. F'Ournier's actual racing time f'Or the 282l;2 miles 
was 6' h'Ours and 58 minuteos, r'Oad-rules c'Ompelling 
him t'O slQW d'Own in many t'Owns and villages. The 
next day's trip was fr'Om Aix·la-Chapelle t'O Han'Over, 
a distance 'Of 275 miles. M. F'Ournier was again the 
first t'O arrive at the end 'Of the sec'Ond stage 'Of the 
race. His time was 9 h'Ours 7 minutes and 39 sec'Onds. 
Many 'Of the drivers 'Of the aut'Om'Obiles were S'O ex­
hausted and nerve-shaken at the end 'Of their sec'Ond 
day's trip that they c'Ould hardly speak. The bad 
c'Onditi'On 'Of the r'Oads and the h'Ot sun which affected 
the tires, prevented any very phen'Omenal speed. There 
were a number 'Of accidents 'On b'Oth days' runs. The 
third stage fr'Om Han'Over t'O Berlin, 297 miles, was 
made in 11 h'Ours, 46 minutes. and 10 sec'Onds. M. 
Girad'Ot, 'On a Panhard machine, finished sec'Ond in 12 
h'Ours, 15 minutes and 40 sec'Onds; M. Brasier was 
third. The recepti'On 'Of the riders by the Germans 
at Berlin was an 'Ovation_ 

• 1 ••• 

SCIENCE NOTES. 

Dr. Vaughan C'Ornish, F. G. S., gave an interesting 
lecture at the L'Ond'On Ge'Ographical S'Ociety c'Oncerning 
waves, illustrated with ph'Ot'Ographs which he had se­
cured during his investigati'Ons. Regarding 'Ocean 
waves and the en'Ormous heights they are generally 
supp'Osed t'O attain, Dr. C'Ornish stated that the aver­
age height 'Of waves in mid-'Ocean was 18 feet, th'Ough 
waves 30 feet in height were by n'O means unc'Omm'On. 
During a recent st'Orm in the N'Orth Atlantic, h'Owever, 
the lecturer had measured s'Ome 'Of the waves and 
f'Ound that they attained the extra'Ordinary height 'Of 
40 feet. 

Sir N'Orman L'Ockyer, the eminent English astr'On­
'Omer, resigns his p'Ositi'On as Pr'Ofess'Or 'Of Astr'On'Omical 
Physics at the R'Oyal C'Ollege of Science, S'Outh Ken­
singt'On, L'Ond'On, at the end 'Of the l!resent yearpe 
has been c'Onnected with the Department 'Of Science 
and Art f'Or twenty-six years. "t,Between the years 1870 
and 1900 he was the chief 'Of seven eclipse expediti'Ons, 
and his v'Olume "Recent and C'Oming Eclipses," based 
up'On his investigati'Ons during th'Ose thirty years, is 
a valuable additi'O\l'O scientific liter�ture:f-Sir �?rman 
L'Ockyer, �'Owever'A.pr'OP'Oses t'O retam hIS p'OsItI'On as 
Direct'Or 'Of S'Olar Physics at the S'Outh Kensingt'On 
Observat'Ory.-\--

The farmers in S'Outh Linc'Olnshire ( England ) have 
been suffering fr'Om a plague 'Of insects called the 
mustard bug, which dev'Ours the white mustard cr'Ops. 
Several farmers have had acres 'Of valuable cr'Ops de· 
str'Oyed by this pest, and have been unable t'O dis­
c'Over an efficaci'Ous remedy. They have n'Ow resolved 
up'On a curi'Ous expedient. Fl'Ocks 'Of chickens are 
turned int'O the white mustard fields, and since the bug 
is s'Omewhat 'Of' a delicacy t'O the f'Owl, it is anticipated 
that the pest will be 'Overc'Ome and that the cr'Ops S'O 
far unt'Ouched will be saved. 

The first sealed thermQmeter was made s'Ome time 
pri'Or t'O 1654 by Ferdinand II ., Grand Duke 'Of Tus­
cany; he filled the bulb and part 'Of the tube with 
alc'Oh'Ol, and then sealed the tube by melting the glass 
tip, says The Engineer. There appears t'O be consider­
able d'Oubt as t'O wh'O first em pi Dyed mercury as the 
therm'Ometric liquid; the Academia del Ciment'O used 
such an instrument in 1657, and they were kn'Own in 
Paris in 1659. Fahrenheit, h'Owever, appears t'O have 
been' the first t'O c'Onstruct, in 1714, mercury ther­
m'Ometers having trustw'Orthy scales. The use 'Of the 
b'Oiling p'Oint 'Of water as the upper fixed p'Oint was 
suggested QY Carl'O Renaldini in 1694. 

.. , .. -

DEATH OF PROF. JOHN FISKE. 

Pr'OfessQr J'Ohn Fiske, 'Of Cambridge, the hist'Orian 
and phil'Os'Opher, died fr'Om the effects 'Of the heat 'On 
'July 4th. He was b'Orn in Hartf'Ord, C'Onn., March 30, 
1842. As a b'Oy he was extremely prec'Oci'Ous; he be­
gan the study 'Of Latin when 'Only six years 'Old, and 
at seven he was reading Cresar. In 1860 he entered 
the S'Oph'Om'Ore class 'Of Harvard and finally became 
a lawyer. He did not practise law t'O any extent, but 
commenced t'O write f'Or magazines and reviews. In 
the scientific wQrld he was regarded as a specially able 
exp'Ounder 'Of' the phil'Os'Ophy 'Of Herbert Spencer and 
the theQry 'Of ev'Oluti{)n. His seientific writings were 
considerable. 
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BY HARRY L. WOHLFORD. 
From a small triangular area in southeastern Kan· 

sas-perhaps six miles wide at its base and ten miles 
high along its side-there have been mined, during a 
period of twenty·four years, lead and zinc ores to the 
value of more than thirty million dollars. The entire 
region presents a most curious aspect to the mining 
man from further west. On the surface may be seen 
the farmer busy with his 
grain or among his stock, 
while beneath him fifty, a 
hundred, and sometimes 
two hundred feet, the min· 
ers are toiling with pick 
and drill and blast. The 
discovery of mineral was 
made here in April, 1876, 
and since that date the 
productiveness 0 f t h e  
mines and the working of 
them have continued un· 
abated. 

The galena, or lead ore, 
is the ordinary lead suI· 
phide ( PbS ) .  It is a dark 
bluish black in color and is' 
usually found in the form 
of cubes, varying in size 
from a pinhead to blocks 
six and eight inches across 
their face. There are also 
found here two, and in 
some localities three zinc 
ores, though the most im· 
portant one is  the common 
zinc sulphide (ZnS ) ,  con· 
taining about 67 per cent 
metallic zinc. When first 
brought to the surface its colors are widely diversi· 
fied, many blocks forming the most beautiful speci· 
mens imaginable. Some retain their brilliancy in· 
definitely, others again lose their bright hues after a 
short exposure to the atmosphere. The miners have 
coined names for these multicolored ores, and they are 
known respectively as "rosin jack," "gray jack," "black 
jack," "peacock jack," etc., the 'ast·named possessing 
colors with which the rainbow can scarcely vie. 

Together with the lead and zinc ores are found a 
number of secondary ores and minerals. One of these 
is a double sulphide of iron, �r "mundi," as the miners 
term it, having a specific gravity of 4.95.  Its admix· 
ture with clean zinc is closely guarded against, as a 
small per cent of this impurity greatly affects the mar· 
ketable value of the clean ore. Perhaps the most 
abundant of all the associate minerals is a calcium car· 
bonate known locally as "tiff." It assumes various 
forms, though the most common one is crystalline. 
Some of the pieces taken from the ground are ravish· 
ingly beautiful, with their clustered crystals flashing 
in the sunlight and their translucent whiteness in 
sharp contrast against the somber colored blocks of 
lead. Aside from the ones mentioned there are yet 
other adulterants found in 
connection with the lead 
and zinc ores. One 'of 
these is a barium sulphate 
(BaSO. ) ,  the other a cal· 
c i u m fluoride ( CaFl.), 
though neither 0 c c ur s 
throughout this district to 
any considerable extent. 

average prospectlngoutflt. Now steam has taken the 
horse's place and the hoister sweeps and great iron 
tubs have forced the half barrels into the rubbish 
heap. 

But of all the changes made, perhaps the most rad· 
ical one was in the method of washing the ore·bearing 
earth. The sluice·box gave place to an affair known as 
a "jig tank," a large square box filled with water in 
which was suspended from uprights fastened at either 

A TYPICAL KANSAS ZINC-ORE REDUCING MILL. 

side an oblong trough, whose flat bottom was formed 
of iron bars. The interstices between the bars per· 
mitted the water in the larger box to pass upward 
through the wash·dirt in the trough, as it was raised 
and lowered by means of a long pole attached to a 
crosspiece above it. The wash of the water between 
the bars causes the ore, being the heaviest, to sink to 
the bottom of the trough, so that the flint and other 
waste might be shoveled from the top. 

The crushers or mills throughout the district are ca· 
pable of crushing and cleaning, during a shift of ten 
hours, from fifty to one hundred tons of ore·bearing 
rock at a cost ranging from ten to fourteen dollars 
per ton, much depending on the richness of the dirt 
and the facilities for rapid handling. The cost of one 
'of these monsters is quite an item. Nothing worthy 
the name, even, can be erected for less than five thou· 
sand dollars, while many reach an approximate cost of 
from ten to twelve tho.usand. 

There are now in the district more than a hundred 
mills, the greater part of them having been erected 
during the years 1899 and 1900. 

Very little mining land is sold, tl].e owner generally 
oreferring to lease the ground on a royalty to some 
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and the waste during transit reduced to the minimum. 

Antwerp in Belgium is progressing rapidly to the 
front as a consumer of American zinc. At present 
writing there has been pledged, by the producers in 
the Kansas zinc fields and the adjacent district in 
Missouri, more than a thousand tons weekly to the 
firm of J. Needham's Sons, of Antwerp. The through 
shipping rate will be less than six dollars per ton to 
land the ore in that city. It is fully believed by all 

the producers and opera· 
tors in the two districts 
that this immense foreign 
market will very effectu· 
ally regulate the price of 
zinc ore in the United 
States. 

Mine ownership here is  
well distributed among the 
laboring class, and uni· 
versal satisfaction a n d 
good win is always main· 
tained. The fact that the 
mines have been operated 
since their discovery with· 
out a strike or labor trou· 
ble of any kiltd is ample 
proof of the feasibility of 
the system. 

.. .... 
A CLEVER SALVAGE FEAT 

We, publish herewith a 
photograph relating to a 
unique salvage feat that 
has recently been accom· 
plished in England. Dur· 
ing the night of March 25 
last, the steamship "Din· 
nington," while trying to 
make Portland Harbor duro 

ing a heavy gale, was. wrecked upon the outer arm of 
the new breakwater that is being constructed at Port· 
land for the British Admiralty. The captain of, the 

, vessel missed the entrance and ran upon the rocks at 
full speed. It was high tide at the time, and a heavy 
southeasterly sea was running. The contractors for 
this breakwater have only just completed the sub· 
merged portion of the work, so that at high tide the 
structure is covered. A comprehensive idea of the 
speed at which the vessel was traveling at the time 
'of the disaster may be gathered from the fact that 
she nearly jumped over the breakwater. There could 
not have been more than two feet of water covering 
the r-oeks at the time. The ship was caught by the 
rocks right amidships, and at low tide she was in the 
perilous position shown in our photograph. Four 
tugs were dispatched to her assistance, since it was 
thought that the damage to her hull was purely super. 
ficial, and that she could easily be hauled off, The 
combined power of these tugs, however, failed to move 
her, and closer examination proved that a sharp rock 
had penetrated her bottom amidships and she was 
jammed upon this as if fixed upon a pivot. The action 
of the waves severely bumped her upon the rocks, with 

the result that several 
other holes were soon torn 
in her sides, and she rapid· 
ly filled with water. After 
several attempts to salvage 
her she was abandoned by 
the underwriters, and it 
was proposed to destroy 
her. 

The early history of the 
Short Creek district is one 
of crude methods, scanty 
results and illogical de· 
ductions. The mines were 
little else than surface 
prospecting, and the gen· 
eral opinion among the 
miners was that the ore 
deposits were of a super· 
ficial character and that 
fIlo lower·lying bodies of 
ore existed. Since then 
strongly capitalized com· 
p a n  i e s h a v e taken in 
charge many t r a c t  s 0 f 
land, deemed practically 
exhausted, and by means 
of huge centrifugal pumps 
have so t:1'o r o u g h l y  
drained thz ground that 

S. S. " DINNINGTON" WRECKED ON PORTLAND BREAKWATER-AFTER END OF VESSEL LYING IN 54 FEET 
OF WATER. 

At this ,juncture, the 
West of England Salvage 
Company ofPenzance of· 
fered to recover' the wreck. 
The work was pursued 
under the SUperintendence 
of Capt. W. E. Anderson, 
the officer engaged by the 
American government to 
report upon the disaster 
to the battleship "Maine." 
The task was beset with 
innumerable difficulties. 
The wreck was fully ex· 
posed to the fury of the 
southeasterly gales, which 
at that time of the year 
were raging furiously. On 
two occasions he had com­
pleted his arrangements 

now deeper prospecting is fo:und to be not only possi· 
ble, but lucrative as well. Positive proof is shown by 
these deeper operations that greater bodies of ore lie 
below than above the hundred· foot level. The most 
rudimentary methods were employed by the early·day 
prospectors. A hoister·crane, dangerously weak·look· 
ing, with an ox or a slow·moving horse for motive 
power, a half barrel for a tub, and a sluice·box planted 
in the nearest stream, is a general description of the 

person or ,company who in turn sublet it to the actual 
miner. The second lessee collects a royalty of 20 per 
cent from the miner, 10 per cent of which he in turn 
is assessed by the land owner. 

All ore is weighed upon the company's scales, and 
it is  to them and not to the actual owner of the ore 
that the buyer makes the check. 

Ore intended for shipment to foreign markets is 
sacked, so that the handling of it is greatly facilitated, 

for towing her off the 
rocks, but each time had to abandon the work on ac· 
count of the gales springing up and destroying all his 
plans. 

There was another danger. The constant bumping 
of the vessel by the motion of the waves was knocking 
her bottom all to pieces, and she threatened to slip 
off the rock that was 1101ding her securely. There 
was a depth of 54 feet of water at the stern, but for· 
tunately the weight 'of this was counterbalanced by a. 
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heavy cargo which was stowed in her forward holds. 
By this means she was evenly balanced. 

When the weather was once more propitious, Capt. 
Anderson hurried forward the arrangements for his 
next attempt to float her. He constructed a coffer dam six 
feet in diam-

J titutifit !mtritau. 
artesian well serving as an engine of some economie 
importance, a better instance could not be cited, per­
haps, than that of the well at Niobrara, in Knox 
County, Nebraska, which, in addition to the work of 
pumping water and running the dynamos for the 
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Niobrara. From the stone-catcher the water is con­
ducted to the mill, where it strikes the fans of a 
4-fo'Ot Pelton wheel through a one and 'One-half inch 
nozzle. 

It works perfectly, steadily, silently, and with no 
coal or ash to 
Shovel, no en­
gi n e e r  a n d  
stoker to pay. 

,And, after first 
costs are met, 
it can be de 
pended on for 
years of steady 
service with­
out involving 
any additional 
outlay. In the 
event 'Of fire, 
the full energy 
of the well is 
turned at the 
first a I a I' m 
into the city 
mains, and the 
linemen • with 
hose have in­
stant command 
of the situa­
tion. 

Modern cit­
ies, boasting 
of the most ap-
proved s y  s -

eter round the 
after end of 
the ship, and 
I' e q u i sitioned 
the assistance 
of several pow­
e I' f u I centri­
fugal pumps, 
the aggregate 
pumping capac� 
ity of which 
was 1,100 tons 
per hour. By 
this means the 
water in the 
after part 'of 
the wreck was 
soon removed, 
and with the 
aid of five pow­
erful tugs he 
had the satis­
faction of haul­
ing her into 
d e e p  w a t e r  
o n c e  m o r e .  
The "Denning­
ton" was towed 
into Portland 
Harbor, where 

ARTESIAN WELL THAT DISCHARGES 11,158 GALLONS DAILY. 
DEPTH OF WELL, '1,303 FEET. 

ARTESIAN WELL AT BEAVER CROSSING, NEB . ....;.,NINE SUCH 
WELLS lUXE IT POSSIBLE TO IRRIGATE 115 'ACRES. 

terns, offer no 
better protec 

she was tem-
porarily patched up. She was then taken to South­
ampton by the salvage steamer "Greencastle." 

... " ... 
A FEW REMARKABLE ARTESIAN WELLS AND THE 

USES TO WHICH' THEY ARE PUT. 
BY ERWIN HINCKLEY BARBOUR. 

The traveler in eastern South Dakota and Nebraska 
is always duly impressed by the powerful flowing 
well� met with throughout this magnificent area. The 
conditions here seem to be fav'Orable for artesian 
water, and wherever the general level is reduced by 
such rivers as the James and the Missouri, gushing 
wells seem a certainty, if drilled to a depth varying 
from 500 to 1,000 feet or more. The shales and lime­
stones of the Carboniferous peri'Od form an underlying, 
impermeable stratum throughout this region. Upon 
these there rests a bed of 300 to 400 feet 'Of very per­
meable sand of the Dakota Cretace'Ous. These are 
the finest water-bearing beds of the plains, and they 
are cased in above, even m'Ore effectually than below, 
by 1,000 to 2,000 feet of water-tight Cretaceous shale 
( chiefly Pierre) and bad-land clays ( Oligocene). The 
beds are so tipped that there is a difference of several 
thousand feet between the eastern edge, where the 
great fountains occur, and the western edge, 'Or the 
fountain head. 

In the Rocky Mountain uplift, 'Of which the, Black 
Hills is but the most eastern spur, the western edge 
is thrust upward to an elevation of 5,000 to 6,000 feet 
higher than the eastern edge. The upturned edges of 
all of these beds are exposed along the eastern flank 
of the Rocky Mountains, ready to catch the falling 
rains, melting sn'Ows, and the mountain streams. On 
the lower levels, then, where this water bearing Cre­
taceous is struck, flowing wells are so certain that 
to bore for water 

town, also drives the machinery of a 60-barrel flour 
mill. 

The water flows through a 6-inch casing into a 
unique device called the "stone-catcher," the object 

STEEL STONE-CATCHER AT THE HEAD OF ARTESIAN 
WELL. 

of which is to arrest pebbles, small bowlders, and 
stones, which are shot out with sufficient force to 
damage the steel casing and machinery. One such 
pebble, weighing 22],6 pounds, is still preserved in 

seems like tap­
ping a w a t e r  
main, 
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tion from fir. 
than does this small Western town. At night the 
same water runs the dynamo and lights the place, 
beEides filling the public reservoir-all of which seems 
like getting a great deal fol" nothing. After the 
energy of the water is expended on the Pelton wheel, 
it flows through a wasteway into a lakelet, and thence 
finds it way for three miles by a creditable little 
stream t'O the Niobrara River. A city might be 
founded on such a natural res'Ource, for it seems 
assured that every wheel could be turned by this 
subterranean store of energy, which can be tapped 
indefinitely, and 'Over many square miles of 
c'Ountry. 

Hundreds of these artesian wells are daily put to 
all sorts of commonplace uses, while here and there 
we find one engaged in work of a novel kind. One 
of these is the artesian irrigating plant on the Fur­
gusson farm at Beaver Crossing, Seward County, 
Nebraska, where nine shallow artesian wells, none of 
them over 100 feet deep, make it possible to water 
115 acres on short n'Otice. The worse the dr'Ought, 
the better f'Or the owner of such a farm. 

The great Test Well at Lincoln, 2,463 feet deep, 
helps to supply water to Salt Lake, while the two wells 
at the Sulpho-Saline Baths of Lincoln supply water 
for the great natatorium of that institution. In Omah:c. 
a series of artesian wells add greatly to the beauty 
of various parks, by' supplying fountains, streams, 
pools and lakes, the largest of which, seen 'On the 
Miller estate, covers some thirty acres. But of all 
the utilization of artesian water the most highly com­
mendable and original seems to be that at Pierre, 
S'Outh Dakota, where three great wells perform the sin­
gular work of supplying water, natural gas, and electric­
ity for the town. The discharge comes to the surface as 

water, but, para­
doxically enough, 
goes to the con­
sumer as natural 
gas and electric­
ity. Taking ad­
vantage of the 

When there is 
no friction or 
leakage the head 
would be equiva­
lent to that 'Of a 
column of water 
several thousand 
feet high. Hence, 
in spite 'of me­
chanical losses 
due to friction, 
etc., and to the 
natural escape of 
the water through 
leakage, II. high 
pressure is to be 
expected, and is 
fully realized, in 
the great wells, 
which discharge 
large volumes of 
water, and even 
suffice t o r u n 
mills a n d  m a -
chinery. As an 
example of the 

MAP DESIGNED TO SHOW THE RELATION OF THE BEDS TO THE ARTESIAN REGIONS IN NEBRASKA AND, SOUTH 
DAKOTA. 

discovery made 
shortly after the 
completion of the 
wells, that with 
the lowering of 
the pressure as 
the water escapes 
natural gas is 
liberated, t h e  
wells were piped 
into suitable re­
taining tanks and 
a sufficient quan­
tity of natural 
gas was thus ac­
cumulated to sup­
ply the t'Own and 
run the engines 
of the electric 
light plants as 
well as those of a 
60 horse power 
pumping station. The sandatone of the Dakota Cretaceous, Bome 800 feet In thickness. Is encased below by Carboniferous limestones and shales, and above by slulles chieJly 

of the I'1ene. All beda dip downward trom the mounllllnB to the eut, where the arteaian regiODB occur. 
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ADMIRABLE WORK OF THE ORDNANCE BOARD AT 

SANDY HOOK. 

In a recent number 'Of the SCIENTIFIC AMERICAN, we 
gave an acc'Ount 'Of the , final tests 'Of maxi mite, the 
new high expl'Osive invented by Huds'On Maxim, which 
c'Ompletes the series which resulted in the final ad'Op­
a'On 'Of this c'Omp'Ound by the United States g'Overn­
ment. 

General A. R. Buffingt'On, the Chief CIof the Bureau 
of Ordnance, undert'O'Ok the th'Or'Ough ia.vestigati'On 
'Of the subject 'Of high expl'Osives nearly three years 
ag'O, and acc'Ordingly the Ordnance B'Oard, with head­
quarters at Sandy H'O'Ok Pr'Oving Gr'Ound, New Jersey, 
were assigned thi s duty. The b'Oard is c'Omp'Osed 'Of 
s'Ome 'Of the ablest engineers and scientific men am'Ong 
the 'Officers 'Of the United States army, and men admir­
ably adapted t'O this w'Ork. The members 'Of the 
B'Oard are Maj'Or R'Ogers Birnie, president ; Capt. Will­
iam Cr'Ozier, well kn'Own as 'One 'Of the invent'OrS 'Of the 
Buffingt'On-Cr'Ozier disappearing gun m'Ount ; Capt. O. 
B. Mitcham, inspect'Or 'Of expl'Osives ; Capt. B. W. 
Dunn, g'Overnment expert 'On fuses and high expl'Osives 
at Frankf'Ord Arsenal, and invent'Or 'Of a new shrapnel 
which 'Outclasses anything bef'Ore d'One in this line, 
als'O iI].venwr 'Of the new g'Overnment det'Onating fuse 
used wit!. such successful results in the recent high 
expl'Osive tests at Sandy H'O'Ok ; and Capt. E. B. Bab­
bitt, c'Ommanding 'Officer at Sandy H'O'Ok. 

It  was determined t'O th'Or'Oughly investigate the 
subject 'Of high expl'Osives, including well-kn'Own ex­
pl'Osive c'Omp'Ounds, as well as any new expl'Osive c'Om­
p'Ounds which might be submitted by different invent'Ors 
and manufacturers, pr'Ovided the latter appeared t'O 
'Offer sufficient merit t'O warrant investigati'On. 

It was determinfid t'O pr'Osecute this w'Ork Uli.ceas­
ingly, until the best comp'Ound th�t science c'Ould pr'O­
duce sh'Ould be 'Obtained f'Or the , service. At the 
beginning 'Of these tests, had the b'Oard �utlined what 
it .w'Ould have c'Onsidered an ideal expl'Osive as a 
bur:;;ting charge f'Or · pr'Ojectiles, the : requirements 
w'Ould, we imagine, have been ab'Out as f'Ollows : 
Perfect chemical stability 'Or keeping qualities ; 
very great expl'Osive p'Ower, high specific gravity, ,giv­
ing it as much f'Orce as p'Ossible per unit of volume ; 
great insenSitiveness, so great as to make lt incapable 
of detonation fr'Om sh'Ock, rendering it n'Ot 'Only safe 
f'Or pr'Ojecti'On fr'Om guns at high velocities, but capable 
'Of withstanding the far greater s,hock 'Of penetrati'On 
'Of arm'Or plate as thick as the strongest arm'Or-piercing 
prOjectiles themselves can pass thr'Ough. It sh'Ould be 
c'Omparatively inexpensive t'O manufacture. It sh'Ould 
be capable 'Of being melted at a comparatively low 
temperature, and it  should be incapable 'Of expl'Osi'On 
fr'Om igniti'On, enabling it to be melted 'Over an 'Open 
fire, as 'Occasi'On might require, and with'Out any dan­
ger, f'Or' filling pr'Ojectiles. It sh'Ould be incapable 'Of 
det'Onati'On from 'Overheating, but sh'Ould bfJil away like 
water 'On the ,rise 'Of temperature bey'Ond a ,  certain 
point. It sh'Ould s'Olidify in the pr'Oje:ctiles, f'Orming 
a dense and s'Olid mass, incapable 'Of shifting even on 
striking armor-plate. Such we imagine t'O be about 
as high a standard 'Of excellence f'Or a high expl'Osive 
as the m'Ost sanguine c'Ould have h'Oped f'Or. From 
what we have learned 'Of maximite, in light 'Of the 
recent tests, it appears t'O p'Ossess all these qualities in 
a high degree, and the United States g'Overnment is to 
be c'Ongratulated up'On the efficient manner in which 
these tests have been conducted, resulting in the ''Ob­
tainment for the service 'Of such a valuable high ex­
pl'Osive. 

The experiments were c'Onducted with the utmost 
impartiality from first t'O last, and a very large num­
ber 'Of different expl'Osive c'Omp'Ounds have been sub­
mitted f'Or these trials. The first of n'Ote was what i s  
kn'Own a s  thorite" a compound 'Of nitrate 'O f  amm'Onia 
and a hydr'Ocarb'On c'Ombustible element, such as c'Oal 
tar 'Or asphalt. This explosive was submitted by Dr. 
Tuttle, 'Of Seattle, Wash., and is a m'Odificati'On 'Of the 
class 'Of nitrate 'Of amm'Onia c'Omp'Ounds. Nitrate 'Of 
amm'Onia, being an 'Oxidizing salt relatively p'O'Or in 
'Oxygen, requires an admixture 'Of 'Only ab'Out 12  per 
cent 'Of a hydrocarb'On c'Ombustible t'O pr'Oduce the 
best results. As nitrate 'Of amm'Onia is a salt with'Out 
a metallic base, it is  res'Olvable c'Ompletely into gase­
ous products. C'Onsequently, such a mixture f'Orms a 
p'Owerful expl'Osive and 'One, furtherm'Ore, which is very 
insensitive to sh'Ock. Nitrate 'Of ammonia being ex­
ceedingly hygr'Osc'Opic, the hydr'Ocarbon c'Ombustible i s  
generally melted and the nitrate 'Of amm'Onia stirred 
int'O it, whereup'On the nitrate 'Of ammonia, " in taking 
up the liquid, bec'Omes c'Oated 'Or varnished with the 
hydr'Ocarb'On, pr'Otecting it t'O s'Ome extent fr'Om the 
m'Oisture 'Of the air. When a very hard hydr'Ocarb'On, 
such as asphalt, is used, it  is  first di ssolved, as, f'Or 
example, by heating with a small percentage 'Of ker'O­
sene 'Oil, c'Oal tar, 'Or vaseline, just en'Ough t'O render 
the asphalt s'Oluble in an excess 'Of a lighter hydr'O­
carb'On, which, afterward being evap'Orated from the 
c'Omp'Ound, leaves the particles 'Of nitrate 'Of amm'Onia 
c'Oated with the s'Omewhat hard hydrocarb'On. The 
hydr'Ocarb'On, ,h'Owever, d'Oes not efficiently pr'Otect the 
explosive fr'Om the absorpti'On 'Of m'Oi sture, and it has 
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t 'O  be kept i n  hermetically sealed vassels. Otherwille 
the atm'Ospheric m'Oisture will cause the liquefacti'Oil. 
of the nltrate 'Of amm'Onia, and render the axtllosive 

inert. Th'Orite is one such explosive compOUnd, and 
during the early tests 'Of thi s material at Sll.ndr HMk 
the results were c'Onsidered quite satisfactory. It gavll 
fairly good fragmentation 'Of the IIhell, and cOUld bEl 
fired from guns with perfect safety With full j;}rllssUres. 
and velocities. Th'Orite w'Ould n'Ot, h'Owever, stll.II.d thE! 
sh'Ock ''Of penetrati'On 'Of thick armOr plate, Mcause, 
being in granular f'Orm, it pacitlld IorWard in the 
projectile with such vlOlencl!l that it wiJuid go off 'when 
fired thr'Ough a comparatively thick platll ; and When 
fired thr'Ough a plate gf moderate ' thickness, it packed 

Fig. 1.-12-INCH 
'ARMOR-PIERCING SHELL ; 23 POUNDS ; 

'
HIGH EXPLOSIVE. 

f'Orward so much as to carry it bey'Ond the reach of 
the fuse, and it could not be detonated. 

Tests were then made by filling the shells with 
thorite under hydraulic ' pressure, but it WaS round 
that when the e�pl'Osive was madl!l dl:!nse enough to 
prevent packing f'Orward in the shell on striking the 
plate, it became sa hard and insl\nsitlve that it could 
not be det'Onated by any means whatever . 

Further tests developed the fact that its hygroscopic 
character alone was so serious a drawback as to ren­
der its use as a Iilervice high , explosive 'Out ' 'Of ; the 
questi'On. Furthermore, it was f'Ound to be very erosive 
in its effect . upon the projectile and fuse stock, after 
it had stood any 'considerable length of time, and ves­
sels containing: it were found to be eaten through by 
this erosive , acti'On. The use 'Of th'Orite was, there­
f'Ore, aband'Oned by. the Ordnance Department. 

Rendrock is another explosive which has given very 
good results and has proved altogether far superior to 
thorite. A high expl'Osive developed by the War De­
partment has given still higher results, and ranks 

Fig. 2. -12-INCH ARMOR-PIE�CING SHELL ; '10 POUNDS 
OF HIGH ' EXPlOSIVE. 

very high, being far " I!1Uperior " t'O anything else which 
has been tried during '; these tests, except maximite, 
by Which it is alone excelled. Had not maxi mite been 
invented, the government would have an explosive 'Of 
its own prod.ction far superior t'O anything which has 
been developed abr'Oad. 

We , give three illustrations, showing l'Ongitudinal 
central sections of the three principal f'Orged steel 
1 2-inch arm'Or-piercing projectiles now used in the 
service. 

Fig. i is the 12-inch armor;-piercing -sh'Ot, showing ' 

the constructi'On and the strength 'Of tempered forged 
steel necessary to penetrate Harveyized nickel-steel , 
armor 12 inches in thickness. This pr'Ojectile carries , 
23 pounds 'Of maximite. 

Fig, , 2  is a 12-inch forged-steel arm'Or-piercing pro­
jectile, showing the strength 'Of metal necessary to 
the penetration 'Of Harveyized nickel' plate 7 inches in 
thickness. This shell carries 70 pounds 'Of maxi­
mite. 

Fig;' 3 is the 12-inch t'Orped'O shell, chiefiy designed 

Fig. 3.-12-INCH TORPEDO SHELL ; 144 POUNDS OF 
HIGH EXPLOSIVE. 

for use in mortars, and shows the thickness of the 
metal necessary t'O penetrate 4 inches of . deck armor. 
This projectile carries 144 . pounds 'Of maximite, the 
co-Iumn of maximite being 4 feet in length, but S'O in­
sensitive as n'Ot t'O require transverse partitions. 

Portable storage · '  batteries have been provided by 
the Br'O'Oklyn Rapid Transit Company, s'Ome of their 
'Old cars being utilized. Seven of the old . Bright'On 
Beach steam road cars were c'Onverted"fnto a n:loving 
storage battery sub-stati�n of 248 cells. In the sum­
mer, ' says the ' St,rl'l,et Railway Jour.na1, they are 1'0-
cated at Sheepshead Bay t'O supply the Bright'On Beach 
cars with cnrrent. , In ,  the winter th,ey are removed t'O 
East Ne.w Y.or� to , !IQ�ble the capacity of Lfie storage 
battery plant at that place. 
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The electric tramways in L'Ond'On, are proving a 
great success. So far only ab'Out 7% miles ,of roads are 
in oj;}erati'On, and the converSion 'Of the remainder Of 
thl:! old horM tramroad afid the constructi'On of the eX­
tensions are being rapidly pushed forward. On the 
sMti'On already in operation the cars carried 5,480,208 
passengers in ten weeks. The average per day, esti­
mating 70 days, with M cars; was 1,200 per car. The 
c'Ompany estimates carrying' :i 2,OOO;OOO passengers per 
annum, and when the Whole 'Of the system is C(Jrnpleted 
they expect the number to be InereflSed t6 120,000,000 
per year. Of the total number Of passengers cliirried 

within the ten weeks, over 100,000 represented working 
men who ,had been carried at the rate 'Ot haU-a-Mnt 
per mile. The tramway extends . to hist'Oric HaItlpton 
C'Ourt, and the favorite rivers�de resorts of Kingston, 
Kew, Teddington, and Molesey, all 'Of which places 
are thronged during the season, especially on Sundays. 

The t'Own of Davos, in Switzerland, the center 'Of the 
great toboganning c'Ontests, proposes to dispense with 
fuel of all description and t'O resort to electricity for 
all industrial and d'Omestic purposes. The project is 
to erect an extensive electrical ' 

generating plant at 
the confiuence 'Of two large mountain torrents. A 
pr'Ominent firm of Swiss electrical engineers has been 
I!tudying closely the possibility of the scheme for 
several months, and now ' titate that they are in a posi­
tion to undElrtake the Work. 'rh(J firm has 'Obtained the 
necessary permissiOn to utilize the torrents for this 
purpose, ':the Mst of the l1rst installation, it is esti­
mated, win be $1,7(j(j,(j(j(j, Already elllctricity is ex­
tensively empl'Oyed for cClditing, heating and lighting 
in several villas, while one tlf the largest bakeries in 
the distfict is electrically' equipPed in every respect. 
'The conipany which proposes to carry out thll planll 
has already designed special electric heating and Mok­
ing appliances. 

The success that has attended the laying 'Of the sub­
terranean telegraph cable between London and Bir­
mingham, a distance 'Of 113 miles, has prom.pted the 
p'Ostal authorities t'O utilize the cable for telephoning. 
This is considered t'O mark the limit 'Of undergr'Ound 
telephoning with the existing apparatus. Several 'Of 
the other leading pr'Ovincial towns, such as Liverpool, 
have petitioned the postal auth'Orities to c'Onnect their 
cities with Landon by a direct subterranean cable, such 
as that running to Birmingham, but their requests have 
been refused until a method of transmitting unqer­
gr'Ound telephonic messages over l'Ong distances is 
found. The British Past Office is gradually pr'Oviding 
a r�l1iable telephane system throughout the whole 'Of 
the United Kingdom by the aid of the telegraph wires. 
For this purpose $10,000,000 has been authorIzed by 
Parliament, a large portion of which sum, however, 
is being expended upon the London telephone system, 
which it is expected will be partly in operation in the 

autumn oj' this year. The co�pet1tion between the 
government and municipal telephone systems on the 
one side, and the National Teleph'One C'Ompany, which 
has hitherto enjoyed 11 monopoly, on the other side, is 
very keen. One town in the south of England, the first 
to posseS!! a mUnicipal telephone, has been the means 
'Of reducing the charge of the private company fr'Om 
$50 to $20 per annum. 

The British Parliament is at present busily engaged 
in investigating the various underground electric rail­
way schemes that have been projected in all directions 
'Of the metrop'Olis since the Central L'Ond'On Electric 
Railway was opened. It is doubtful, h'Owever, whether 
any of the schemes for new railroads will be sanctioned 
this session, owing to the trouble that has been l:lx­
perienced in connecti'On with the vibra 'jon , caused by 
the Central LORd'On Railway. A c'Ommittee of engineer­
ing experts, under the chairmanship 'Of L'Ord Ray­
leigh, is at present investigating these c'Omp�aints, and 
if they are found substantial the committee will recom.­
mend means by which the, vibration might be over­
come. The 'Only scheme that will possibly receive 
official sancti'On is the conversion of the underground 
railway to electricity. The m,ajority of the 'Objecti'Ons 
to the project have been surmounted, and, directly 
the consent is given, '(he work of c'Onversion will be 
carried 'Out with all possible speed. Sir Alexander 
Binnie, the eminent engineer t'O the London County 
C'Ouncil, gave valuable evidence upon the subject 'Of 
subterranean rapid transit bef'Ore the c'Ommittee and 
advanced several facts concerning the construction 
and working 'Of the systems. He adv'Ocated the run­
Iling 'Of frequent trains at a l1igh velocity, and at the 
same time c'Ontended that to insure such a satisfactory 
system each line would have t'O be worked independent­
ly upon the shuttle system, ,without any , interferences 
fr'Om juncti'Ons, but that transfers of passengers sh'Ould 
be made at different points where the railroads w'Ould 
cr'Oss, 'Or run in cl'Ose pr'Oximity t'O each other. He 
warmly appr'Oved those lines which pr'Omised t'O 'Open 
up the suburbs, especially the Hampstead and Charing 
Cross Railway which Mr. Yerkes is going to construct. 
Alt'Ogether tho value 'Of the pr'Ojected lines before Par­
liament this 'session aggregates $ 243,210,000, and the 
cast per mile wUl Vary from $ 2,000,000 to $3,000,000. 
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INTERESTING EXHIBITS AT THE PAN·AMERICAN. 
The GrusoI). .Iron Works have erected in the space 

between the two Ordnance Buildings a full-sized model 
of the Gruson coast defense turret with two 12-inch 
guns, and for the first time the construction of such 
a turret is shown to the general public. Inside of one 
of the buildings there is also a model of a smaller tur­
ret, surrounded by photographs showing turrets in 
different stages of completion. The full-sized model 
is intended to show the actual size of the turret, the 
available space inside the thickness of the armor­
plate and the general disposition of the guns, gun-car­
riage and machinery necessary for rotating the tur­
ret, elevating and depressing the guns, moving ' the 
ammunition, charging the rifles and checking their 
recoil.  The model is open on 'One side. A number of 
the armor-plate sectors are left off so that the public 
can look into the interior, and outside the cross­
section 'Of the armor of the rotating cupola is ' shown, 
as well as the fixed, outer belt, the former protecting 
the guns and their service, the latter protecting the 
substructure and the machinery below. A model of 
one of the two 12-inch coast defense rifles i s  in place 
on its carriage and reaches through the right-hand 
embrasure or porthole into the open, while the left­
hand embrasure is shown in one-half, presenting its 
cross-section to view. At the rear of the gun is 
seen the hoisting apparatus and the rammer. Under 
the gun is the carriage on its supporting girders, run­
ning ' from side to side of the substructure. T)1e gir­
ders and the substructure are meant to be of sheet 
and angle steel ; the whole i s  carried 'On live rollers 
and rotated by a circular rack and pinion moved by 
a steam engine or capstans, which are not represented 
in the model. The vertical movement of the guns" is 
effected by hydraulic pistons under the top carriage. 
The water conduits enter through a swivel arrange­
ment in the basement, where there is also a model of 
the armor-piercing shell, the p'Owder cartridges and one 
of the trucks which carry them from the magazine to 
the hoists. Between the guns in the center of the 
cupola is an iron ladder reaching up to a stand for 
the commander, enabling him to take aim through a 
channel in the roof plate and t,o direct the rotation 'Of 
the turret accordingly. The diameter of the rotating 
cupola is 37 feet 1 inch outside and 27 feet inside. 
The maximum thickness measured horizontally 'Of the 
plates is over 60 inches, except between the embra­
sures, where it increases and reaches more than 7 feet 
in the middle. The outer diameter of the fixed armor 
belt is about 52 feet. Covering and surrounding this 
armor belt is a glacis, meant to be of stone and con­
crete. The cupola presents a comparatively small tar­
get, shaped like a turtle's back. The exhibit does not 
fail to attract great attention. 

The Army and Navy exhibits are among the most 
interesting, not only 'Of those in the Government Build­
ing, but also in the entire exposition. We present two 
engravings, one of the Cyclorama exhibit by the Navy 
Department, and the models showing government 
mules transporting fixed ammunition ; the latter does 
not call for special comment, except to show the com­
pleteness with which all the interesting features of 
the service are presented. 

The Cyclorama shows the back of a naval vessel an d 
consists of a full-sized model of the port side of the 
quarter-deck of a cruiser upon which are grouped offi­
cers and men of the navy in the different uniforms 
worn by them. No attempt at likeness was made ex­
cept in the case of Admiral Dewey, whose uni'form i s  
that known a s  "special full dress," and consists of a 
dress-coat with standing collar lined with white silk. 
The collar has around it gold lace one and three-quar­
ters inch wide, and on the cuffs are three bands of 
gold lace, two of them two inches wide and one of one 
inch between them, with a gold star above the upper 
band. Epaulettes are worn, and the sword-belt has 
three rims of gold embroidery a quarter inch wide, 
one on each edge and one in the center. The :;iL::.gs 
for the sword are embroidered in the same manner, 
except that the edge, etc., is but an eighth of an inch 
wide. The trousers have a gold stripe on the 'Outer 
seam, one and three-quarters inches wide. The sword 
is of the regulation pattern. The cocked hat is bound 
with gold lace one and three-quarters inches wide. 
The captain is  in "full dress," which is a frock coat 
with epaulettes, gold-laced trousers and cocked hat 
bound with silk braid. The sword-belt has gold lines 
running through it. There are two commanders of 
the staff and a lieutenant-commander in "dress" uni­
form, one lieutenant in service dress and a captain of 
marines in full dress, gorgeous with embroidery from 
cuffs to elbow. There are two petty officers and a 
group of seamen. The rail, wheel, skylight, etc. ,  are 
all natural, being taken from the deck of a cruiser and 
sent out to be used in constructing this model. At the 
extreme right is a turret with projecting guns. The 
background shows the open sea with cruising vessels 
in sight and approaching. On the exterior of the cir­
cular back of the Cyclorama are photograp'hs, hydro­
graphic charts, etc., and the space immediately about 
the Cyclorama is given up to models of various 
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vessels of the old and new navy, one group being those 
that were at Manila, May 1, 1898, while in another 
group are the vessels which engaged in battle at San­
tiago, July 3, 1898. There is also a half model of the 
13-inch gun, split longitudinally, a Spanish torpedo 
from the "Maria Teresa," a 4-inch breech-loading rifle, 
a 14-pounder, a 6-pounder, a ' 3-pollllder, a 1-pounder, a 
surgery arid sick· bay, as well as ' e'xhibits of life buoys, 
marine corps models, powder, model of a drydock, map 
'Of the world showing the daily positions of naval ves­
sels, etc. 

The miniature railway at the Pan-American Expo­
sition never fails to attract attention. The rail­
way runs through a beauti ful section of the grounds, 
and its piercing little whistle warns the casual vis­
itor not to walk upon the railway ties. Our photo­
graph was taken just in front of one of the Ordnance 
Buildings while the engineer was sitting upon the 
tender. 

Not by any means the least striking novelty in the 
transportation exhibit at the Pan-American 'Exposition 
is the Vanderbilt locomotive. The locomotive itself i s  

, b y  this time very familiar t o  the readers of the SCIEN­
TIFIC AMERICAN. The firebox is circular in cross-sec­
tion and corrugated, and thereby provides a construc­
tion which is cheaper, safer, more durable and less 
liable to the quick deposit of scale. The adoption of 
the cylindrical form of firebox proved so satisfactory 
that it was natural for Mr. Vanderbilt to look for some 
other part of the locomotive on which the cylindrical 
construction could be adopted to advantage, and the 
tender naturally received first attention. As will be 
seen from our photograph, the tank i s  of cylindrical 
form, and the coal box has be�n shifted to the front 
end 'of it  and made considerably' deeper than the old 
form of coal box. As far as the water tank is con, 
cerned, this provides a stronger and cheaper construc­
tion, and the coal capacity, in ' proportion to the 
amount of water carried, is larger than in the old 
type. Moreover, the coal box being at the front end of 
the tender and much deeper than formerly, the fuel 
tends to find its way to the footplate by its own grav­
ity, and the work of the fireman is proportionately re­
duced. The patent for the Vanderbilt locomotive has 
been sold to the Baldwin Locomotive Works, and this 
type has already been introduced upon many of the 
leading railroads 'of the country, including such roads 
as the Baltimore & Ohio, the Illinois Central, the New 
York Central, etc. 

• • • • • 
AutoDlo bl1e N eVV8. 

A lady was entering the forest of St. Germain near 
Paris, in a 16 horse power automobile when the ma­
chinery became out of order. The passengers brought 
the car to a standstill in order to overhaul the 
engines, when almost immediately a violent explo­
sion occurred and the car was enveloped in flames. 
The passengers had a narrow escape. The liquid fuel 
in the reservoir of the car overflowed and became 
ignited, and it was feared that the burning stream of 
'Oil would run among the bushes fringing the road, set­
ting them alight, in which event the forest would have 
been involved and widespread damage caused. The 
forest fire, however, was averted by the felling of a 
few trees and the cutting away of the undergrowth 
in the vicinity of the burning vehicle. The motor car 
burned fiercely for about an hour, leaving only a mass 
of tangled steel and ironwork. The value of the auto­
mObpe was $5,000. 

The Hon. Charles Rolls, one of the foremost auto­
mobilists in England, recently delivered a ' lecture in 
London concerning' the advantages of the motor' 'car 
over' horses. The principal advantages, he explained, 
were less, wear and tear upon the roads, better steering, 
more room for traffic owing to the small amount of 
space the motor car occupies, and cheaper transporta­
ti on. A ton of gOQds can': be transported in, 'England 
for 40 miles for less than $1.5{) .  He aiso anticipated 
that the more universal utilizatipn of motQ,r vehicles 
would result in an i.mprovement 'Of the breed of,horses, 
since sever't! ;lOrses would be relieved frQm tractiQn 
for which they were neither sult�d nor intended , by 
nature. FQr military purposes the motQr car was 
vastly superior in the transport , department. This 
fact was shown in the present war in South Africa. 
There was one machine, plying between Commando 
Nek and Pretoria, a distance of abQut 26 miles, which 
accompli shed the work for $18 : that had previous to 
its introduction CQst $1,200, and also did the same 
amount of work that 960 ' trek oxen could perform, and 
did not require replacing every six weeks as was the 
case with the animals. The introduction of motQrs 
for transport purposes in war' WQuld be much mQre 
eCQnomical, as this instance proves, besides obviating 
a tremendQus amQunt of awful suffering 'On the part 
of dumb animals. 

• 1 .' ,  • 
The British War Office ' has : devised a new use for 

bullets expended upon target practice at rifle ranges. 
The present ' market price : for" spent cupro-nickel bul­
lets is''about $90 per tQn; arid' contnicts have 'oeen made 
fQr the recov,ery" a.nd, remQval' of these� used·  bullets 
from the various"ranges: 

En�Deertng Note •• 
Hydraulic pressure is  being successfully employed 

at St. Etienne in the manufacture of steel in molds 
tapering toward the t-op by pressing from the bottom 
instead of from the top of the casting, as by the Whit­
worth process. This is said to produce a mQre homo­
geneous steel and to give better results generally. 

During the recent Ashantee campaign the mega­
phone was tried by the British 'Officers for giving 
orders, since the columns traversing through the 
African bush were SQ: long that it was impQssible to 
convey orders in the usual way. The experiment was 
unsuccessful, however; because the thick jungle and 
the winding paths prevented the sound frQm travel­
ing. 

Rapid progress i$ peing made upon the new reser­
voirs at Staines, Middlesex, fQr the supply of LondQn, 
and it is anticipated that they will be cQmpleted in 
about tWQ years. The reservoirs' are approximately 
Ph miles in circuItlference, and their capacity will be 
33, 000,000,000 gallons, a sufficient sup,ply to serve the 
district catered for by the water companies tQ whom 
they belong for 100 days. The reservQirs will be sup­
plied from the flood water of the Thames. 

The Bureau 'Of Foreign Commerce has received from 
the TacQma Chamber 'Of Commerce and Board of 
Trade the announcement that a new line 'Of steamers 
has been established to ply between Tacoma and Liver­
pool, via the Suez Canal, touching at Manila and other 
Philippine PQrts, all the Straits ports, and those of 
India, Arabia, Egypt, the Mediterranean, and the CQn­
tinent. There are nine ships engaged in this line, with 
a tonnage varying frQm 4,000 to 11,000 tQns. 

A unique twin-screw vessel for the Russian navy, 
the first 'Of its kind ever built, is in CQurse of construc­
tion at Kiel. The ship is described as a "training and 
transPQrt vessel," and is intended for the practical in­
struction of naval engineers. It is provided with two 
four-cylinder triple-expansion engines, and all the var­
i'Ous appliances and auxiliary machinery indigenous 
to a mQdern man-Qf-war, SQ that her crew may .obtain 
a thorough practical knowledge of the mechanism of 
a battleship. The displacement 'Of the vessel will be 
12,000 tons, and she will have accommodation for 20 
'Officers and 700 men. She will cost $1,375,000 to con­
struct. 

Experiments are being made in the signaling depart­
ment of the English army with acetylene gas for trans­
mitting signals at night. At present 'Ordinary oil 
lamps and limelight are utilized for thi s purpose, but 
the recent tests with acetylene have proved that the 
latter medium is much more advantageQus. A whiter 
ray 'Of light with increased brilliancy is obtained, and 
it is far more penetrative than 'Oil or limelight, and 
signals transmitted by this means can be read at a 
much greater distance than heretofore. Another ad­
vantage in its favor is that the gas can be generated 
in about one-twentieth 'Of the time required tQ prepare 
'a limelight, and it is also so portable that one man 
can easily carry the plant necessary for two lamps. 

CQnsul-General Guenther, of Frankfort, under date 
'Of Februa,y 27, 1901, reports that a maSQnry bridge is 
being constructed across the valley 'Of Petruffe, in 
Luxemburg, which will have the 'largest single span 
'Of any ma-sonry bridge, viz., 277 feet 'Of ' a  span width 
and a rising ' acclivity of 1(12 �eet. , Previous to this, 
the largest masonry bridge span was that of Cabin 
John Bridge, near Washington, viz. , 220 feet, with a 
rising acclivity of 571,6 feet and' a height abQve the 
water 0(10'( feet. FollQwing ' Cabin JQhn Bridge comes 
the railroad bridge at Jarenge, over the Pruth, fQl­
lowed, by' the Grosvenor Bridge, Qver the Dee, at Ches­
ter. ' These three spans have been amQng the wQrld's 
greatest a�chitectural triumphs in oridge masonry. 

Twenty years ago the cities of Albany and Troy were 
the centers of stove manufacture in America. About 
that time the eompehtion of some Western points be­
gan to , be :felt. While the stQve manufacturers of 
Albany and TrQY. appreciated the danger, their skilled 
emplQyes, banded together in a strQng moulders' union, 
ignored it and argued that the then existing conditions 
could not be changed. Their locality was nearer the 
source of the pig iron supply, says Mr. R. W. Hunt, in 
Cassier's Magazine, and c'Ould, therefQre, always 
command cheaper iron ; and beyond all, no other points 
had the same molding sand, and, without that, suc­
cessful cQmpetition against Troy ' and Albany stoves 
was impossible. So strike folloWed strike. In many 
of these the men carried their points. The conditions 
governing the emt>lQyment 'of apprentices, the hours 
'Of labor, and the , amount of work produced per man 
were all satisfactorily contrQlled ; but the, develop­
ment of the natural resQurc.es of the great American 
Northwest was not. To-day the blast furnaces of the 
Hudson River Valley are a traditiQn, and the stQve 
foundries of Trot and Albany are diverted to other 
uses, 'Or ' elSe crumbling ruins ; while those of DetrQit, 
Aurorn;", :Mi�kee;-and other cities farther west are 
echQing the thud 'Of the raIj1mer, the clank of the 
molding machine, ,and the blast of the cupola. 
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THE COIIIION-BATTERT TELEPHONE STSTEII OF THE 

CITY OF NEW YORK. 
Perhaps a few electrical engineers fully appreciate 

the scape of the improvements which have been made 
in telephony since the time when the telephone was 
first exhibited at the Cen-
tennial Exposition of 1876. 
But the great army of 
subscribers certainly know 
nothing of the brains and 
money which have been 
lavished upon the elabora­
tion of a telephone system 
that has reached its high­
est development in the 
land of its birth. The 
transmitter and receiver 
are all that each sub­
scriber see s ;  and these 
show but little of the 
change which has been 
wrought. One apparently 
trifling departure, how­
ever, which has of late 
been noticed in the sub­
scriber's apparatus has 
told the telephone users 
of New York that an on­
ward step has been taken ; 
and that departure, the 
only public sign of this 
step, is the abolition of the 
magneto - generator used 
in calling the central of­
fice, and of the sub-station 
battery. 

J , itutifi, !mtri,au. 
leading to other exchanges. It is the function of the 
operators of the "B" board to connect the subscribers 
of other exchanges, whose calls are received on "incom­
ing trunk-lines," with the subscribers of the particular 
exchange under discussion_ 

JULY 13, 190 1•  
Each operator of the "A" board controls seven 

vertical panels of the multiple switchboard, which 
panels are each sub-divided into small sections re­
ceiving one hundred sockets or "jacks," numbered 
to. correspond with the sub-station lines leading to 

the exchange. Every oper­
ator ca� reach all the sub· 
scribers of the exchange. 
Beneath the multiple jacks 
the outgoing trunk-jacks 
for connecting subscribers 
of the exchange with sub­
scribers of other exchanges 
are located. And beneath 
the trunk-jacks are "an­
swering-jacks," which cor­
respond with the stations 
of subscribers whose calls 
the operators must answer. 
A certain number of sub­
scribers or "answering" 
jacks are assigned to each 
operator. Beneath each 
answering-jack is a small 
incandescent lamp, which 
flares up whenever the cor­
responding receiver at the 
station is taken from the 
hook, ahd is automatically 
extinguished when the 
operatpr connects with the 
answering-jack to answer 
the call. In addition to 
the lamps of the answer­
ing-jacks a "pilot-lamp'" is 
used, which glows as long 

The system which has 
thus discarded the mag­
neto-generator and the station-battery 

GENERAL VIEW OF THE IIULTIPLE SWITOHBOARD OF A TELEPHONE EXCHANGE. as any subscriber's lamp 
is alight. It is the purpose 

is technically known as the "common­
battery system," for the reason that 
it centralizes the sources of e:uergy 
hitherto distributed among the various 
sub-stations. 

The change from the magneto to 
the common-battery system has ren­
dered it necessary to reconstruct every 
telephone-exchange in New York-a re­
construction which has been efl'ected 
without any inconvenience to the sub­
scriber, even though new stations 
were added to the system at the rate 
of one thousand per month. Only on 
the completion of the new installation 
were the old boards abandoned. 

The common-battery system em­
,ployed throughout the United States 
is the result of the labors of many 
men, among whom may be mentioned 
Scribner, Hayes, Dean, O'Connell, 
McBerty, and Carty. It is not the 
purpose of this article to dwell on 
the technical features of the system ; 
for they would be of interest only to 
electrical engineers and telephone ex­
perts and would require 
many numbers of the 
SCIENTIFIC AMERICAN to 
do them full justice. The 
labors of Scribner and his 
compeers must therefore 
give place to a curcory de­
scription of the working 
of an exchange-that por­
tion of the system which 
is perhaps of most interest 
to those who use the tele­
phone in the afl'airs of 
daily life. 

The telephone exchange 
which we illustrate is 
equipped with the most 
perfect apparatus that has 
yet been devised. Its long 
multiple s w i t  c h b o a  r d 
meets the demands of 
some 5,300 subscribers' sta­
tions, the aggregate num­
ber of whose calls reaches 
a total of 41,000 .per day. 

The multiple switch­
board in question is di­
vided into two sections, 
known at the exchange, re­
spectively, as the "A" 
board and the "B" board. 
It is the function of the 
operators of the "A" board 
to connect the subscribers 
of the exchange with each 
other or with lines, called 
"o.utgoing trunk - lines," 
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PANEL OF A " B " BOARD IN DETAIL_ 

IKDIVmUAL 8UISCBIlIBB WlUL 

of the pilot-lamp to serve as an addi­
tional means o.f attracting the oper­
ator's attention to her subscribers' 
lamp, and to enabie her to respond 
to the call of a subscriber whose lamp 
may have been burned out. On the 
horizontal board before each operator 
two sets of plugs with their cords are 
seated, in front of which are two 
series of lamps ( supervisory lamps, 
they are termed ) corresponding in 
number and arrangement with the 
plugs, and serving as signals to in­
form the operator when a called sub­
scriber has answered and when she 
must disconnect two subscribers. Sets 
of ringing and listening keys complete 
the equipment of e!j.ch "A" aperator. 

, When a subscriber calls up the ex­
change, the pilot-lamp and the lamp 
of the corresponding answering-jack 
glow. The "A" operator inserts one 
of the disengaged plugs of the rear 
or answering series in that answer­
ing-jack and asks the number desired. 
If the number be that of a subscriber 
in the same exchange, the operator 

first taps the edge of ihe 
multiphl-jack of the sta­
tion warlted with the tip of 
the seclmd plug forming 
part of the circuit which 
she intends to use. If the 
line is "busy" she gets a 
peculiar click in her re­
ceiver, a warning not to 
intrude. If the tapping 
does not betray a "busy" 
line, the plug is fully in­
serted. When the two 
plugs are in their res.pec­
tive jacks the two lines are 
connected and then the two 
corresponding supervisory­
lamps show the state of af­
fairs. " The inner lamp, 
connected to the answer­
ing-cord, is out because the 
calling suJ:>scriber has his 
telephone 01'1' the hook ; 
the second lamp remains 
alight until the called sub­
scriber takes down his tele· 
phone, when it is auto­
matically extinguished and 
the operator then knows 
that the two subscribers 
are in communication. If 
the called s.ubscriber fails 
to answer, the one super­
visory signal will glow un­
til by persistent ringing 
the subscriber is made to. 
respond. When a convel;" 
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sation has ended and both subscribers hang up their 
receivers, the supervisory signals both again glow, 
thus commanding the operator to disconnect the two 
lines. 

If the subscriber called for be in another exchange, 
the "A" operator, after having inserted an answering­
plug in the jack of the calling subscriber and ascer­
tained the number deEired, presses 
a key to her left, which places her 
in communication with the desired 
exchange, informs the "B" operator 
there what number is desired, and 
inserts her connecting plug in the 
particular trunk-jack designated by 
number by the "B" operator � the 
other exchange. The desir e :l con­
nection is then completed at the 
second exchange after the usual 
"busy" test has been made. The 
supervisory lamp-signals are here 
again used to inform both oper­
ators when the lines are to be dis­
connected. 

J tieufifit jmeritau. 
ators and chief operators who answer calls and make 
connections with a celerity not always appreciated ; 
its supervisors who see to it that the operators do their 
work promptly and aid them if necessary ; its monitors, 
seated at properly-equipped desks, assisting the oper­
ators in making difficult connections ;  its manager, 
who is the commander-in-chief of this regiment of 

This distortion of convergence, it Is needless to say, is 
caused through the camera not being placed level when 
the negatives were taken. This might easily have 
been avoided if the camera had been used 'On a stand, 
but not so easily if it were held in the hand, notwith­
standing that it -might be provided with spirit or other 
levels: Again, it is often impossible to obtain the 

whole of a high building in a pic­
ture unless the camera IS pointed 
upward, and comparatively few 
hand cameras are furnished with a 
swing back, 'Or rising front, which 
would enable the distortion caused 
by the tilting to be avoided. Even 
if the hand camera were provided 
with a swing back it is doubtful if 
the novice would always employ it 
with sufficient judgment to obviate 
the convergence of the lines, for 
the · image, as seen on the finders, 
does not always coincide with 
what is included in the negative. 

If the camera is provided with 
a rising front, with sufficient rise 
to avoid the trouble, we are met 
with the difficulty that the majority 
of hand cameras are supplied with 
lenses that are only capable of fair­
ly covering the plate when they are 
fixed at its axis, and, if they are 
raised much beyond that, the lower 
corners of the negative suffer. The 
case would be different if all cam­
eras were provided with lenses of 
the an�stigmatic type, which have 
a great c'Overing power, and even 

The "B" board of every exchange 
is provided with multiple-jacks ar­
ranged in panels similar to those 
of the "A" board, so that each "B" 
operator can reach all the sub­
scribers of the exchange. No an­
swering-jacks are provided ; nor are 
any required, since the operators at 
the "B" board merely connect other 
exchanges with called subscribers. 
Only one set of plugs ( incoming 
trunks in this instance ) and one 
set of supervisory lamps are needed, 
for the reason that the connec- THE STORAGE · BATTERIES AND A SECTION OF THE :REPEATING-COIL RACK_ illumination over a wide field. Al-
tions are half completed at the 
calling exchange. Ringing-keys are provided, which 
when depressed ring the called station's bell at regular 
intervals until the subscriber takes down his tele­
phone, when the ringing-key automatically resumes its 
normal position. A line of auxiliary keys correspond­
ing in number with the ringing-keys is also provided, 
the depression of one of these keys serving to restore 
a ringing-key to its normal position when a subscriber 
absolutely fails to answer. Each operator of a "B" 
board answers the calls from one exchange. The "A" 
operator at the calling exchange, after having answered 
a subscriber, speaks to the "B" operator over a service 
wire and instructs her what number is desired. The 
"B" operator designates what disengaged trunk-line 
should be used by the "A:," operator and then inserts 
the correspondingly numbered incoming plug of her 
"B" board in the multiple-jack of the station called 
for, the usual "busy" test having first shown 
that the line is free. The glowing of the 
supervisory Signal in the circuit of the 
particular incoming trunk-line used and of 
the supervisory signal on the board of the 
calling "A" operator, indicate when discon­
nection is to be made. 

The boards are so arranged that the work 
of each operator is reduced to a minimum. 
Only a second is required to ascertain 
whether or not any given subscriber of the 
exchange is "busy ; "  a few more seconds 
suffice to notify a calling subscriber whether 
any other station in New York and vicinity 
is "busy ; "  a minute or two is all that is 
required to gather similar information from 
Boston, Philadelphia, or other outlying 
towns. 

operators, supervisors, and monitors ; and its wire­
chief, whose business it is to superintend the technical 
department. 

• , . I • .  
DI.tonlon In Lantern Slide. and Its Cnre. 

When one sees a lantern show at the present time, 
one cannot but be reminded of the general superiority 
of the slides as compared with those produced a dec­
ade or so ago. Not that the commercial slides are so 
much better, but because those now made by amate'urs 
are infinitely superior to the dense black-and-white 
things that used to be considered good enough to show 
at the time to which we refer. This superiority, in a 
great measure, is due to the excellence of the plates 
now supplied, specially for transparency work_ Till 
these were on the market the amateur had, perforce, 
to be content with the ordinary plates that were in-

though the lines may be 'out of the 
perpendicular in the negative, there is no reason why 
they should be in lantern slides made from them, for 
the evil may be corrected. 

Supposing we have a negative of a building in 
which the lines converge toward the top, owing to the 
camera being pointed upward when it was taken in 
order to include the whole of the subject in the pic­
ture. Now, what we ha -re to do to render the perpen­
diculars parallel is to enl.'.rge the upper portion of the 
image and reduce the lower portion, then we shall get 
the picture as it should be. This, of course, can only 
be done when the slides are made by camera printing. 
If we put the negative in the dark slide of a camera 
with a Swing back, and adjust it so that the top of the 
negative is nearer the lens than the bottom, and the 
image is received on the ground glass of a second 
camera placed in front of it, the perpendiculars will 

be seel!- corrected, provided, of course, that a 
suitable slope be given to the negative in the 
swing back, and that is easily adjusted. But 
it will be obvious that, as one portion of the 
negative is nearer the lens than the other, 
all parts will not be in sharp focus with its 
full aperture, therefore it must be considera­
bly stopped down in order to get all portions 
sharp. The best method of obtaining that in 
practice is to first sharply focus the center 
of the picture with a medium stop, and then 
put in the smallest one with which the lens 
is provided. 

If . the negative requires a very great slope 
to correct the distortion, it may be found 
impossible, even with the smallest stop, to 
get all parts sharply defined. In that case 
It will be advisable to make the correction 
indirectly, making a transparency in which 
the convergence is but partly cured and then 
from that adoptiI;tg the same means, making 
a new negative, which may then, if desired, 
be used for contact printing. If this proced­
ure is found necessary, the transparency 
should be more fully exposed and made 
denser in the development than if it. were to 
be used direct as a lantern slide. 

The multiple switchboard is the most ex­
pensive and at the same time most efficient 
central office apparatus ever invented. Its 
cost is about $1,000 per foot ; its elements 
are numbered by millions. The addition of 
a number of multiple-jacks to a board means 
an addition not to one section of the board 
alone, but to every section ; for it is the 
primary purpose of the multiple board to 
enable each operator to have within her 
reach all subscribers' lines connected with 
the exchange. The multiplying of jacks en­
tails enormous expenditures. But the price 
of this increase is not the only outlay which 
may be lavished · upon an exchange. So rapid 
and so radical are the advances made in 
telephonic communication that an exchange 
may often be entirely refitted to incorporate 
a new improvement. Next year's telephone 
exchange is almost certain to reveal some 
departure from this year's apparatus. The 
changes may be slight. They are costly. 

A PORTION OF THE "A" BOARD, SHOWING lIULTIPLE-lACKS, OUTGOING 
TRUNK-lACKS, ANSWERING-lACKS, AND PT,UGS. 

As some may not have a second camera, or 
one with a swing back, then an ordinary 
copying camera, such as is used for lantern­
slide making, may be utilized by fixing the 
negative in the camera in a sloping position. 
This may easily be done with the aid of a 
wedge-shape strip of wood or a couple of 
wedge-shape pieces of cork, adjusted so that, 
while one end of the negative is in the rab­
bet of the holder, the other is kept the re­
quired distance away by the wooden wedge 
or the corks, as the case may be. This ex-

But they increase the efficiency of the system ; and 
for that reason alone the end justifies the means. 

Remarkable as the technical achievements in modern 
telephony undoubtedly are, it cannot be denied that 
New York owes its admirable telephone service large­
ly to the admirable organization of the exchanges. 
;Each exchange has its highIy-trained corps of oper-

tended for negatives. At times, however, one does 
see slides shown that, though in all respects pho­
tographically perfect, are marred by the distor­
tion of perpendiculars. This is most unpleasant 
to the eye when seen upon the screen, particularly 
if the lines happen to come in close proximity 
to the edges Of the mask, and that is rectangular. 

temporized arrangement is readily secured 
in position with a few drawing pins. When the slope 
necessary for the negative is very great, it will be a 
good pla� to place a piece of ground glass an inch or 
two from it, at the back, so as to insure its even illu­
mination, which, in some circumstances, might not 
otherwise be ' attained.-The British Journal of Pho­

tography. 



AN IlIPROVED DOU1lLE·CYLINDER FORCE-plJlitP. 
The accompanying illustration represents a new 

force-pump invented by William G. Fetrow, of Mechan­
icsburg, Pa., for use in pumping water from shallow 
and deep wells, including artesian .. wells. 

The pump comprises aligned upper and lower cyl­
Inders in which valved plungers reciprocate in unison. 
Between the two cylinders is a valve· holder provided 
with valve-seats, and with side openings and vertical 

passages, A, forming 
part of a discharge­
chamber. Tne valves 
on the seats open'" i!l.to 
the cylinders. A casing 
surrounds the lower 
cylinder, forming an an­
nular space communi­
cating with the·.lower 
end of the lower'cyl­
inder and with the ' pas­
sages, A, in the' valve­
holder. The upper 'crl­
inder is also surroulld­
ed by a cylinde'r,' f�rm­
ing an annular' sp.ace 
opening to the .valve­
holder passages A . . These 
passages and tlie�. an­
nular spaces const{tute 
a continuous discharge­
chamber for the lower 
cylinder and the upper 
end of theo chamb�r 

A NEW PUMP. leading to the pump­
discharge·pipe. 

A shell surrounds the valve· holder and the lower 
casing to form a suction-chamber, discharging into' 
the side openings of the valve-holder. The upper 
end of the upper cylinder and the upper end of the 
discharge·chamber open into a discharge· pipe on the 
upper end of the upper casing. 

On the down-stroke of the plungers the water in the 
lower end of the lower cylinder is forced .out through 
the discharge-chamber to the riischarge·pipe, and at the 
same time water is drawn bto the upper part of this 
cylinder by means of the valve·holder and the suction­
chamber. During the dov'- Jlstroke of the upper plunger 
the water previously drawn into the lower end of 
the upper cylinder passes through the valve in the 
plunger to the upper part of the cylinder; and 'on the 
upstroke of this plunger the water in the upper part 
of the cylinder is forced up through the discharge­
pipe. During the upstroke of the lower plunger the 
water previously drawn into the upper end of the 
lower cylinder passes through the plunger-valve to 
the lower part of the lower cylinder, to be forced on 
the next downstroke of the plunger., 

••• •• 

A New COInpound Tartaric Acid. 

M. L. J. Simon has recently discovered a new body 
which possesses some interesting properties. He' de­
scribes his experiments in two papers read before' the 
Academie des Sciences. In the calcination of tartaric 
acid in presence of bisulphate of potassium, besides' 
the pyruvic and pyrotartaric acids usually formed, 
there is produced a new acid which the e:x;perimenter 
has been able to isolate in the following manner. The 
product of calcination is submitted to distillation 
under reduced pressure; as soon as the commencement 
of the decomposition prevents the formation of a 
vacuum, the residue of the distillation, brown and' 
viscous, is taken up with aicohol and boiled for sev­
eral hours with a gradual lowering of temperature so 
as to produce etherification of the acids in the mIx­
ture. The whole is again distilled under reduced pres­
sure, and pyruviate of ethyl passes off, with a little 
free pyruvic acid, then diethylic pyrotartrate; the dis­
tillation is stopped and the residue transferred to a 
retort and distilled at the ordinary pressure. A yel­
lowish oil passes over which partly solidifies when 
cold. It yields a crystalline deposit, whose weight is 
but 1-100Oth of the original weight 'of the material. 
These crystals form a new compound which has been 
studied by the experimenter. The crystals, purified by 
crystallization from hot alcohol, melt at 164 deg. C. and 
resolidify at 156 deg. The new compound sublimes 
easily under the action of heat, forming white needles 
and sometimes transparent scales; it commenced to 
volatilize at 110 deg. It crystallizes from alcohol in 
small prisms. It is somewhat soluble in boiling water 
(about 4 per cent), and upon cooling it crystallizes 
in fine needles which melt also at 164 deg. Ether dis­
solves it, and will remove it from its solution in water; 
upon evaporation, it appears in very brilliant crystals, 
which have a high refracting power. It is also soluble 
in acetic acid. This body is a feeble .acid; its potas­
sium salt is prepared by dissolving caustic potash in 
a very little water; the acid is added and di�Eolved by 
heating; and the whole is evaporated until the brown­
ish liquid is covered with a solid film. Upon cooling, 
the whole forms a solid mass, and when spread out 
dries rapidly, becoming perfectly ;white This potas· 

sium salt crystallizes in plates which are very soluble 
in water and alcohol, the solution being alkaline. It 
contains two molecules of water of crystallization, and 
corresponds to .the formula C1H10.K, 2H20. The acid 
itself has a composition represented by C1H.0., as 
shown by analysis. This acid is not saturated; It 
takes up bromine at ordinary temperature, as does also 
the potassium salt. The acid and salt reduce a per­
mangariate solution, but have no etre'Ct upon Fehling's 
solution. With acetate of lead a white precipitate is 
formed, and with acetate of copper a light green pre­
cipitate .. Wi"�licenus and Stadnicki discovered in 1868, 
1n the dry distillation of tartaric aCid, an icid melting 
at It4.5 deg.; soluble in 400 parts of boiling water, 
and' to which they gave the name of pyrotartaric acid, 
with the formula C1H.0.; this acid was afterward 
identified' with the dimethylfurfurane·carboniC acid, 
prepared '. by other experimenters in different ways. 
The acid found in the present case is isomeric with 
the pyrotartaric acid, but is certahily distiIict from it. 
In a secoIid communication, M. Sh'n'on describes some 
later wo�k . with the same compound. The acid, to 
which he gives temporarily the name isopyrotritaric 
acid, has a characteristic property, possessed by none 
of the other compounds formed at the same time. Its 
solution in water gives with the ferric salts, especially 
the chloride,' an extremely intense violet coloration 
which recalls that of permanganate of potassium. This 
reaction is. very stable, and is not changed by heat 'Or 

with time;, it disappears upon adding a few drops of 
concentrated acid, but reappears by adding water. 
Diluted alkalis change the color to orange red, or in 
excess, precipitate ferric hydrate. Inversely, when an 
acid is· now added, the hydrate is dissolved' and the 
orange red color appears, theh the violet, and an ·ex­
cess of acid causes discoloration. These variations 
of color are due to a ferric combination which the ex· 
perimenter has isolated .by digesting precipitated fer· 
ric hydrate with a hot saturated solution of the acid 
in question, and the solution thus obtained when dried 
in vacuo deposits' small dark red crystals having the 
composition of a ferric isopyrotritarate, (C1H10.) 3Fe, 
2H,O; this salt dissolves in water and gives it a bright 
red tint.· It constitutes a very sensitive indicator for 
acidimetry, the change from rose to yelloW'is very dis­
tinct and is well marked in both directions. The acid 
may be used to advantage to show the presence of 
ferric salts, as the reaction indicates 1-100,000 part if 
in neutral solution, and is as sensitive as that obtained 
with sulphocyanide of potaSSium. This reaction dis­
tinguishes it from the pyrotritaric, pyrotartaric and 
pyruvic acids; salicylic acid gives similar, but not 
identical, reactions. 

...... 

A MINIATURE ELECTRIC CARRIAGE' AT THE PAN· 
AMERICAN' EXPOSITION. 

The smallest automobile ever built is that made by 
the Jenkins Automobile Comvany;"of Washington, D . 

C., ,f�r Chiquita, the lit­
tle ll6:inch morsel of hu· 
maJiity, who fs now 
Ushlgoi t  �t. the Pan­
American E x p o si t i on. 
It:is( al little electri c vic­
t;'o't'i a, com'plete with 
leather top, fenders and 
c,u'sli io n s, electric 

.lrghts;� gong, and wheel 
··steering gear. It is, in 
'fW,:t,:: so exact a minia­
ture duplicate of a full­
;i�ed(;automobile that it 
: i�·� difficult to fix its real 
proportions i n 0 Ii e' s 

A ·.lNIATURE, .ELECTRIC AUTOXOBILE. 

mind. It has 12-inch wheels, fitted wt:th; l�-inch Dia­
. mond pneumatic tires; electric lights 'showing red and 
l'jree.n ,on sides; a t'OP which raises !lnd )owers.. The 
cushton. is 14 x 81,6 inches, and but. 14 inches' from tlie 
g�o\lI\<i; the step is but 4 inches up. The .front . and 
rear'axles are 24 inches apart, center 'to' center, and 
the ir�ck is 24 inches wide. With t6p'�p: it' d6es not 
c'otit� :iIp to one's elbow. It is guaranteed to : run for 
t:Wo thousand hours over level surface with absolutely 
Ji()··attention except that required to guide 'and' control 
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it. The motor is bung beneath the body on the truck 
and connects with the gear on the differential directly 
on the rear axle. Both rear wheels drive. 

While the little machine is suitable for use in the 
streets, it is unequaled for stage or indoor use, kin­
dergarten or playground. There is no fire, no water 
or boiler; no gasoline or other explosive or inflamma­
ble. fluids; no acids. or heavy lead batteries. It re­
qUires.no expert attendant; a child can use it as safely 
as a bicycle., '. Some idea of the size of this little ma­
chine can be had 'from the photograph showing it 
standing beside the, wheel used on a big steam coach 
made by;,the·same company. 

• • • 

A NEW STltEET SIGN FOR LAMP-POSTS. 

Those ' who ride in city surface cars know that it is 
not the simplest thing in the world to catch a glimpse 
of the street signs which, in New York city, at least, 
are placed prollably in the most undesirable and awk­
ward position conceivable. For the convenience of 
street-railway passengers the avenue lamp-posts in 
New, York were, some time ago, turned through a right 

A NEW STREET SIGN FOR LAMp·POSTS. 

angle so that the name of the street could be more 
easily read. But pedestrians were so confused by the 
turning ot the lamp-posts and protested so hotly at 
the change that the city fathers were compelled to re­
store the lamp-posts to their old positions. 

The difficulty of providing a clear street-sign which 
will answer the needs of both car passengers and 
pedestrians has been neatly overcome by Mr. John A. 
Sleicher, the editor of our esteemed contemporary, 
Leslie's Weekly, 110 Fifth Avenue, New York city. 
In addition to the usual horizontal sign which desig­
nates a street, Mr'. Sleicher's lamp-post bears a ver­
tical sign deSignating the street or avenue intersected. 
A passenger in' a' car can see at a glance that the ave­
nue along which he is traveling is, for example, Broad­
way, and that the street which he has just passed is 
Franklin, the first legend extending horizontally and 
the sec'Ond vertically. The pedestrian finds similarly 
that the street along which he is walking is Franklin 
and .that the avenue which he is about to cross is 
Broit�way. He need not walk around the lamp-post to 
ascertain the name of the avenue. 

Mr. Sleicher's lamp-post is now under consideration 
by the Municipal Art Society of New York, and will 
doubtless meet with the approval of that organization. 

• • • 

The New Zinc FJeld. 

BY·,WALDON FAWCETT. 

The preliminary .. statistics covering a considerable 
portion of the year 1900 prove conclusively that there 
has been no exaggeration of the resources of the de· 
veloped and undeveloped zinc and lead properties of 
the Missouri-Kansas district, constituting the great 
American zinc. belt, and regarding which some seem­
ingly remarkable predictions have been made during 
the past year or two. This district, which lies prin­
cipally in southwestern Missouri, and will ultimately 

. develop into one of the great mineral centers of the 
world, has been worked in a desultory sort of way for 
ahnosthalf" � century, and it waited upon the advent 
of Easte�� '. �·apital within the past couple of years to 
bririg TJiie 6re production to its present yield, which 
approxi�ates

' 
one million dollars per month. 

It was dot until 1874 that a geologist touring the 
district di�covered the true nature of the mineral be­
ing scattered on the dumps. Then there was a rush 
to secure the stocks on hand at the various pr'Operties, 
and when the statistics for the decade were made up 
in 1880 i.t was found that there had been sold nearly 
sixty thousand tons of zinc, as against one hundred 
thousand tQns of lead. In 1897 the district produced 
5,000;000 worth of ores, or nearly as much as during 
the whole ten years from 1870 to 1880,' and in 1898 
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the balance sheet shQwed an ag�egate prQduction 
estimated at $7,000,000. 

Meanwhile a change was wrQught, and lead instead 
'Of zinc became Jhe by-prQduct. An incre!1-sing degree 
'Of attentiQn was- paid tQ the mQre " recently discQvered 
mineral, until il.t "  the present tii:l).� ten dQllars' wQrth 
'Of zinc is prQduced fQr every dQllar's wQrth 'Of lead 
taken frQm the ground. This new field has enabled 
the United States tQ becQme an impQrtant factQr in the 
zinc market of the wQrld. A few years since America 
cQntributed scarcely 'One-eighth 'Of the wQrld's sup­
ply. At the present rate 'Of increase. this cQuntry will 
ere lQng furnish mQre than Qne-fQurth 'Of the aggre­
gate cQnsumptiQn. This little tract, which is nQW 
yielding as high as $300,000 wQrth 'Of zinc 'Ore per vieek, 
is at present supplying fully seven-eighths 'Of all the 
zinc " used in the United States, and it must therefQre 
be apparent that the eXPQrt trade has nQt as yet under­
gQne any cQnsiderable develQpment, but this is 'Only a 
questiQn 'Of time, and in anticipatiQn 'Of it a number 
'Of the smelters 'Of Belgium and Wales have already 
established agencies in Joplin, the cQmmercial center 
'Of the mineral belt. 

The three zinc 'Ores fQund 'in the district are the 
sulphide, silicate and carbQnate. The sulphide, which 
iR at 'Once the mQst abundant and mQst valuable 'Ore, 
'Occurs in several varieties, distinguiihed chiefiy by 
cQIQr. The purity 'Of this 'Ore is well illustrated by the 
fact that it seldQm runs belQw sixty per cent ' metal, 
and in SQme cases it is practically chemically pure, 
running tWQ-thirds metal and 'One-third sulphur. The 
future develQpments in the wQrking 'Of the zinc prQP­
erties are difficult 'Of predictiQn, nQt 'Only because geQl­
Qgists cQntend that still larger bQdies 'Of 'Ore will be 
fQund at greater depths than have yet been reached, 
but alsQ by reaSQn 'Of the irregular distributiQn 'Of the 
zinc 'Ore ; it being fQund in thin sheets in crevasses of 
limestQne ; in huge chambers ; buried in clay ; dissem­
inated thrQugh SQlid brecciated rQck which requires 
blasting, and fQrming a lining fQr cavities. Zinc and 
lead are very frequently mined tQgether, the tWQ 'Ores 
being fQund in clQse prQximity. 

NQt 'Only dQ the peculiarities already nQted exist, 
but the distribution 'Of the zinc 'Ore is by nQ means 
regular, and the test drills have pierced half a dQzen 
strata. All the mining yet dQne has been at shallQw 
depths. The Eleventh HQur, the deepest mine 'Oper­
ated in the di�trict, is 'Only 240 feet deep, and the 
average shaft ha J a depth 'Of nQt mQre than half that 
distance. Deep drilling has shQwn, hQwever, that be­
YQnd the fQur hundred-fQQt level there are larger bQd­
ies 'Of mineral depQsIts than in any 'Of the shallQw 
diggings nQW being wQrked. It is nQW estimated that 
it will require twenty years tQ exhaust the surface 

wQrkings and get dQwn tQ the wQrkings of 'Only two 
hundred feet and 'Over, SQ that it will dQubtless be 
some time befQre the miners are ready tQ get at the 
five hundred fQQt level, which experts declare will 
contain mQre 'Ore than all the shallQw mines CQm­
bined. 

The fQrmatiQn 'Of the district i s  such that very little 
timber sUPPQrt is  required in any of the mines. The 
mines are free frQm fire damp, and the miners are sub­
jected tQ nQne 'Of the incQnveniences which must be 
bQrne by cQal miners, whQ necessarily 'Operate in 
very cramped quarters. Frequently these zinc miners 
wQrk in great caverns tWQ hundred feet in length, 
perhaps a third as wide, and fully fQrty feet in height 
-a chamber 'Of sufficient size tQ insure the presence 'Of 
gQQd air. 

The cleaning 'Of the 'Ore is a s8mewhat cQmplicated 
QperatiQn. Immediately UPQn its arrival at the sur­
face it is transferred tQ huge bins in the mills, frQm 
which it is fed irito the crushers, a gQod-sized stream 
'Of water being turned intQ the crusher simultaneQusly 
with the raw material. The 'Ore after it has been 
crushed tQ the fineness 'Of sand, is carried by the water 
intQ sluice bQxes, which are prQvided with false bQt­
tQms that cQllect the 'Ore and allQw the drQss tQ escape 
in much the same manner that gQld is washed 'Out 
'Of gravel by placer miners. It is  during the cleaning 
prQcess that the l'ead and zinc are separated, the fQr­
mer having nearly dQuble the specific gravity 'Of the 
latter. The average milt has a capacity of 'One hun­
dred tQns per day, but each 'One hundred tQns 'Of ma­
terial fed intQ the crushers yields 'Only about 'One­
tenth that amQunt 'Of pure cleaned 'Ore. This may 
seem a surprisingly small prQPQrtiQn, and the mine 
QperatQrs themselves agree that there is  a tremen­
dQUS waste, but say that the lQSS will shQrtly be greatly 
reduced by the intrQductiQn 'Of imprQved methQds. 

There has been in the histQry vf the develQpment 
'Of America's natural resources few instances tQ par­
allel the manner in which the prices of zinc have gQne 
up within the past few years. The average for the 
year 1897 was slightly 'Over $18 per tQn ; fQr 1898, $21 
per ton, and f'Or the year which clQsed in June, 1899, 
'Over $34 per tQn. More surprising still is the fact 
that in the first six mQnths 'Of 1899 the average price 
'Of all the zinc sold in the JQplin district was $44 per 
tQn, and in SQme instances sales were made at $55 per 
tQn. SQme idea 'Of the prQfits made PQssible tQ the 
prQducers may be gained frQm the fact that the aver­
age CQst 'Of prQductiQn dQes nQt exceed $14 per tQn, and 
in many lQcalities the 'Ore ,can be cleaned and made 
ready fQr market at a tQtal expenditure 'Of $10 per tQn. 

There are almQst eight hundred mines in the JQplin 
district, and they give emplQyment to 'Over ten thQu-

sand men. All classes of citizens have engaged in the 
mining QperatiQns, some with almost nQ capital. In 
'Other cases a gr'Oup 'Of miners will gQ into partnership 
with SQme lQcal merchant, whQ furnishes the m'Oney 
with which tQ purchase powder and the necessary 
tQQls. JQplin, which a few years agQ was little mQre 
than a village, nQW has a PQPuiatiQn 'Of thirty thQusand 
and there are in the district several 'Other mining 
camps, all 'Of which are cQnnected by the lQngest elec­
tric railway in the wQrld. 

• • •  I .  
The Building Edition for July. 

The SCIENTIFIC AMERICAN Building EditiQn for July 
is a beautiful number of this arti stic periQdical. In 
additiQn tQ hQuses 'Of variQus prices there are a num­
ber 'Of illustratiQns 'Of the Pan-American EXPQsitiQn 
and alsQ a very impQrtant interview with Mr. JQhn M. 
Carrere 'On the Pan-American Exp'OsitiQn. AmQng the 
other attractive features are a Spanish-American hQuse 
at Alhambra, and tWQ English garaens accQmpanied 
by tWQ beauti ful illustratiQns. An editQrial i1;3 devQted' 

tQ "The SituatiQn 'Of the HQuse." The departments 'Of 
this issue are "MQnthly CQmments," "Talks with 
Architects," "New BQoks," "HQusehQld NQtes" and 
"New Building Patents." 

• I e '  • 
'I'he Current SuppleJnent. 

The current SUPPLEMENT, NQ. 1332, . has many 'im­
PQrtant articles. "Greek GQld Ornaments frQm 
Scythia" describes the remarkable examples 'Of ancient 
gQld jewelry presented tQ the MetrQPQlitan Museum 
'Of Art by J. PierpQnt MQrgan, Esq. "The RiEe and 
DevelQpment 'Of Egyptian Art" is by PrQf. W. M. Flin­
ders Petrie. "The Sea BQttQm-Its Physical CQndi­
tions and Its Fauna" is  by PrQf. C.  C. Nutting. "The 
Making 'Of a Great Atlas" is  by Spencer TQwnsend. 
"The Manufacture 'Of pQrtland Cement in California" 
is by Edwin Booth. "HistQrical GeQIQgy" i s  by PrQf. 
W. B. SCQtt, 'Of PrincetQn University. "AstrQnQmical 
LabQratQries" is an article by Arthur R. Hinks. "In­
stallatiQn, OperatiQn and ECQnQmy of StQrage Batter­
ies" is by Ernest Lunn and is accQmpanied by a num­
ber 'Of illustratiQns and diagrams. 

C o n tent!!'. 
(Illustrated articJes are marked with an 88teri8k�\ 
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RECENTLY PATENTED INVENTIONS. I material into a car and simultaneously loads is so constructed that a retaining device is i levers and points to hold the tie and bow in 
Mechanical Device8. 

or discharges the material toward opposite ends longitudinally formed therein. In this device place. 1 0f the car. The grain passes through a hopper one end of a shade can be quickly and con- APPARATUS FOR THE DESTRUCTIVE 
STRIPING AND ORNAME�TING ?EVIC E. into a conveyer tube extending through the veniently entered. The device serves to hold DISTILLATION OF WOOD.-GEORGE O. GIL­

-WILLI�M M. Gr:ENZINGER, E ern�ndma, Fla' j  doorway of a car. A screw-conveyer forces the fast the entered portion of the shade without MER, New Orleans, La. By the simple con­
This deVIce convemently and effectIvely applies , material to the end of the tube where ' it will the aid of cement or tacks. The retaining de- struction invented by Mr. Gilmer, the vapors 
gold leaf and other thin sheets of material to i be thrown by a rapidly rotating fan toward vice does not tear or mutilate the cloth. from the closed retort are drawn from the bot­
woodwork, and may be used to apply any color opposite ends of the car. The apparatus Is BOTTLE _ STOPPER. _ JOSEPH FELDMANN I tom, while the heat is appl�ed to the top of t?e 
or pattern desired. It ccmpr;ses means for car- comparatively light so that it can be readily M h t N Y k ' t Th' t . '  retort, so that the top portlOn of the wood WIll  
rying a roll of the article applied, which i s  in handled. ' an .a tan, ew or Cl y.  IS S opper IS give off its vapors first. These vapors are made 
the form of a long strip with a suitable cem- espeCIally adapted for beer-bottles, and effectu- to descend through the cool wood below, so that 
ent on one side, the device having a moistening ally seals the mouth even though the glass m.ay the turpentine vapors, which are first given 
appliance so as 1:0 wet the cement. MI8cellaneou8 Inventions. b�

t 
c�p:ed �r broken. 

d 
T�e st�ppe;

h 
and 1:� off, are discharged uncontaminated by the tarry 

C O I N - C O N T R O L L ED VENDING - MA- COMB INED FEED-BOX A ND SEAT.-RoBERT a ac e gas et are rna e 0 en er e mou or creosote vapors. 
CHINK-CHARLES DUHAMEL, Rue Le Pelletier C. JARVIS, West Pullman, Ill. This invention of the bottle to a much greater extent than PROJECTILE.-ALVI S  F. CROOM, 180 Bryan 
11 . Paris France. The discharge of the article provides a feed-box for a team, -which box, the ordinary stoppers, the gasket Itself bellring St�eet, Dallas, Texas. The cylindrical body 
is . controlled by the insertion of a coin. The I when not needed, can be used as a seat, and against the Inner face of the neck of the bottle and conical point of the prOjectile are pro­
articles to be. delivered are preferably of a j which, when required, can be quickly and con- from the upper edge to some distance within vided with two opposite spiral semi-circular 
uniform shape to facilitate delivery. To pre- I ;eniently secu."ed upon the tongue of a vehicle. the neck. grooves. When fired from a smooth-bore gun, 
vent fraud the coins must be inserted through The constructlOn is simple, durable and cheap. STOOL.-ALBERT F. CURRIER, St. Itegis the inventor states that the projectile will 1'0-
a slit of a given length. Coins of smaller dlam- HEATEIt.-JAME S  M. JEFFREY, Waynesville, Falls, N. Y . . The stool Is a piano-stool of Im- tate once in every eight or ten inches of its 
eter than the length of the slit have no action. Ill.  The heater Is designed to be used in con- proved construction, and is arranged to move flight and maintain a flat trajectory for a com-

TIRE REMOVING AND REPLACING DE- nection with brooding-rooms, and comprises a horizontally to ellable the Rser to reach about paratively long distance. The invention Is de­
VICE·.-CLARENCE G. DINSMORE, Staatsburg, nialn flue under the floor of the room, leading in the immediate neighborhood without leaving signed to reduce the cost of manufacture of 
N. Y. This device coml'rises an arm adapted from the furnace to a smokegtack, and a num- the seat. guns by providing projectiles which, when dis­
to engage with one end one side of a wheel- ber of risers on the niain flue, these risers ex- SWINGING HOSE - RACK. - REUBEN D. charged from the muzzle, will rotate as if dis­
rim, the arm being fashioned to extend trans- tending through the room and having remov- WIRT, Independence, Mo. The invention pro- charged by a rifle. 
versely over the tire. A lever Is pivoted to able caps for opening or closing their outer vides a hose-rack or swinging support for KNOCKDOWN CAMP-STOVE.-STEPHEN J. 
the other end of the arm ; and a presser-plate ends. When the c aps are removed the pl1,Oducts folded hose, which rack Is adapted to prevent COCHRAN, Silex, Mo. The body of the stove is 
is carried by the lever and adapted to engage of combustion pass out through the risers. By the hose from leaving the rack In a mass when composed of six separable parts connected by 
the tire at the side opposite the one on which manipulating the damper of the smokestack pulled upon at the upper end, thereby prevent- I sliding joints. The body of the oven Is com­
the arm engages the wheel-rim. The tool Is and the caps of the risers, the temperature of �ng t?e hose from becoming entangled when it posed of four parts which are supported by and 
easily manipulated, . and enables the operator the room can be readily changed. IS qUlckly withdrawn. between the sides of the body, the sides form-
readily to remove the tire from the rim. PROVI SION-BINDER.-HENRY WElL and CONVERTIBLE TRUNK AND WRITING- ing the ends of the oven. The detachable con-

DUPLICATE SALES-RECORDER.-JOHN T. SAMUEL SCHWEISHEIMER, Manhattan, New DESK.-LAURA E. BUCKINGHAM, Manhattan, nection between the parts of the oven and stove 
GILBERT, Eufaula, Ala. The invention relates York city. The object of the Inventors Is to ·New York city. This convertible trunk and body Is constructed upon the principle of tenon 
'to devices for producing duplicates of memo- provide a device which may be quickly fastened writing-desk is arranged to be conveniently and mortise. 
randa, 'by the use of a number of paper strips aronnd boned ham or other meats, an,j which converted from a trunk into a writing-desk, or CARTRIDGE-CARRIER. - EDWARD T. GIB­
with interposed carbon paper. The apparatus will dispense with the' usual binding· strings. vice ver$a, so that the owner may use the SON, U. S. A., Fort Harrison, Helena, Mont. 
is provided with an efficient mechanism for The binder consists of a skeleton frame formed structure as a trunk when traveling, or as a The object of the invention is to provide paper 
feeding the paper a predetermined distance and, of a series of straight wires laced to a series writing-desk when at home. cases in which are placed the number of cart-
with another mechanism for perforating the of circularly-bent wires which are separated PUMP-BOX.-JOSEPH H. RODGERS and JOHN ridges required to fill the magazine of a Krag-
paper, to facilitate the tearing off of the slips at one side. A. POWELL, Pittsburg, Penn. The pump-boxes Jorgensen rifle, or any other suitably construct-
written upon. BADGE. - BENJAMIN HARRIS, Manhattan, of ships are built from deck to floor and are in- ed breech-loading gun. The paper case is so 

SURGICAL TABLE.-CARLOS F .  DARDANO, New York city. This invention relates to cer- tende.d to receive the pumps by which the vessel shaped as to bunch the cartridges together 
San Salvador, San Salvador.-In this surgical taln Improvements In the means for holding is kept clear of water. Ordinarily these boxes compactly so that they cannot pound each 
table the various parts are adjusted to facili- in place the ' pins of badges and like articles are built of WOOd, and are liable to be broken I other ; but In order to be prepared to interpose 
tate placing a patient in different positions. which are. to be attached to one's clothing. To by the cargo, especially in loading and unload- strips of paper between them, should it be 
The table comprises a frame on which legs are this end the invention comprises a pin, the ing the vessel. This invention seeks to over- I deemed advisable, and at the same time not in­
supported ; a table-top formed In two sections shank of which is bent back preferably partiHel come the objection by forming a box of metal terfere with the free "running" of the cart­
hinged together ; a rack connected with the with the body of the pin and held in a casilig pressed Into the proper form. ridges from the paper. an intervening piece is 
pintle pf the hinges ; and a pinion with which or sleeve forming part of the collet or annulus COMBINED NECKTH j  _ FASTENER AND provided. The cartridges will readily roll out 
the rack is engaged, by which to move the rack. t .. which the base of the badge" '!s generally COLLAR-BUTTON.-ORIN H .  PEAK, Parsons, of the case when the intervening space is 

fastened, this part of the anl:lUlus extend ing . E'ans. The invention relates to impr'JVements formed as the inventor desires. 
inwardly from and preferably across from one in necktie-fasteners and collar-buttons in which , . NOTE.-Copies of any of these patents will be 

Railway Appliance8. side to the other. . " a spring, levers, and pins or points hold the furnished by Munn & Co. for ten cents each. 
CAR;LOADER.-SAMUEI' . �. KUR�Z, Sac City" SHADE-ROLLER.:-:-CH�RLES F. F.  FLOS, necktie in posltlo�, the whole constit�ting a Plea�e state the name of th� patentee, title of 

Iowa. The apparatus carnes gram or other I New York city. ' A potWIn 'Of the ' shalle'-roller' • collar-button. The ' . invention provide's novel I the mvenuon, and date of this paper. 
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NEW BOOKS, ETC. 

FIRST AID TO · THE INJURED AND AMBUL­
ANCE DRILL. By H. Drhikwater. Lon­
don : J. M. Dent & Co. New York : 
The Macmillan Company. 1901. Pp. 
104. 16mo. Price 40 cents. 

The number of books published on this 
subject is legion, but this is one of the best 
we have ever · seen. Its very moderate price 
places It within the reach of everyone. A 
general knowledge of ambulance work should 
be possessed In many of our small towns and 
cities where there is no regular ambulance 
service. 
A TEXTBOOK OF PLANT DISEASES. By 

George Massee. New York : The 
Macmillan Company. 1899. 480 pp. 
Price $1.60. 

This volume forms a complete handbook of 
Vegetable Pathology, or the study of plant dis­
eases. By studying it .at odd moments, any 
grower of plants may learn what diseases his 
particular species is subject to, and how to 
prevent, or, failing this, to combat them in the 
most approved manner. The book will be found 
invaluable to all florists and gal·deners. 
BUGLE CALLS. By Benjamin Wood. New 

York : Brentano's. 1901. 184 pp. 
This book Is both interesting and unique, for 

It gives the convictions and opinions of a very 
large employer of labor on the trade union 
question, and Is about the only book we have 
seen coming from such a source which upholds 
the dignity of labor and believes In the union. 
The book is valuable, since It gives the results 
of experience in employing union labor, and 
shows the many dangers that labor is threat­
ened with in America. 
TELEPHONE LINES AND THEIR PROPERTIES. 

By William I .  Hopkins. New York : 
Longmans, Green &: Company. 1901. 
302 pp., numerous illustrations. 

This book is Intended as a help and guide 
for both the practical telephone man and the 
student. It covers the whole subject broadly, 
Including the establishing of lines and the ope­
ration of exchanges ; but Is devoted chiefly to 
the questions of Interference' with the tele­
phone currents from outside sources, such as 
electric railways. Any mathematical demons­
trations that seem necessary are Included In 
footnotes. The book has entered Its fourth 
edition, and will prove interesting and instruc­
tive to the general reader. 
THE ROMANCE OF THE HEAVENS. By A. W. 

Bickerton. New York : The Mac­
millan Company. 1901. 276 pp. 
Price $1.25. 

In this most Interesting little volume the 
author sets forth a new theory of the origin 
of the solar system-the Impact theory. He 
shows how many observed phenomena-such as 
variable stars-can be accounted for by the use 
of such a theory, and that It is likewls� appli­
cable to the origin of, the universe and solar 
system. The book Is non-technical hi language, 
and may be read appreciatively by anyone 
with but slight knowledge of astronomy. 
RECENTI PROGRESSI NELLE ApPLICATIONI 

DELL' ELETTRICITA. Di Rinaldo Fur­
rini, Professore nel R. Instituto 
Tecnico Superiore di Milano. 3a 
edizione completamente riffata. Mil­
an : Ulrico Hoepli. 1901. Pp. 277, 
109 illustrations. 

LEE'S AMERICAN AUTOMOBILE ANNUAL FOR 
1901. Edited by A. B. Chambers. 
Philadelphia and Chicago : Laird & 
Lee. 1901. Price $1.50. 

This volume Includes a brief history of the 
automobile and discusses various types. Its 
Illustrations do not warrant specilfl comment. 
PRACTICAL ADVICE FOR MARINE ENGINEERS. 

By Charles W. Roberts, M. I. ,  Marine 
Engineer. London : Whittaker & 
Company. New York : The Macmillan 
Company. 1901. 16mo. Pp. 150. 
Price 75 cents. 

The author' Is a practicai engineer, and he 
has produced a work which is of value to all 
marine engineers. It will be specially welcome 
to junior engineers who desire to grasp the 
general Ideas which should govern the man­
agemel;lt of steamship · machlnery. 
SIX MONTHS ABROAD ON $300. An Account 

of a Tour Taken by a Gentleman and 
His Wife. Carrollton, Mo. : E. H. 
Kellar. 18mo. Pp. 43. Price 50 
cents. 

The author describes a trip to Europe and 
the East, the accommodations being In the 
.steerage and in inferior classes on the railways. 
To those who enjoy traveling in this manner 
the book may be of some assistance, but It is 
safe to say that the intense annoyances and 
discomforts of this mode of traveling do not 
compensate for the money saved· by a thousand­
fold. Americans should not go abroad ' until 
they are able to go at least in the second cabin 
of a good liner. 
PRIME NOZIONI FONDAMENTALI DI ELET­

TROCHEMICA. Alfonso Cossa. Milan : 
Ulrico Hoepli. 1901. Pp. 113. 

CONTI E CALCELI FATTE. I .  Gersi. Milan : 
Ulrico Hoepli. 1901. 18mo. Price 50 
cents. 

MODERN METHODS OF SAVING LABOR IN GAS 
WORK, By C. M. Brackenbury, A.M. 
I.C.E. London : P. S. King & Sons. 
Pp. 64. Price $1.60. 

A most v!L!uable monograph on the subject. 
�hlle the .Uterature . Of ps-maklllB Is by nQ 

J c itutific jmtticau. 
means limited, w e  d o  not know o f  any work 
dealing with this particular phase of the sub­
ject. The very latest devices and methods are 
described. It Is well Illustrated. . 
SELECT BIBLIOGRAPHY OF CHEMISTRY. 1492-

1897. By Henry Carrington Bolton. 
Sec. 8. Academic Dissertations, 
Smithsonian Miscellaneous Collec­
tions, No. 1,253. Washington : 
Smithsonian Institution. 1901. 

Dr. Bolton has done a signal service to 
sclence In his monumental "Bibliography of 
Chemistry." He has practically devoted his 
life to this work, which Is, of course, a pure 
labor of love, which could not be published by 
any one but a governmental Institution. We 
commented favorably on the first volume when 
it appeared, and we have nothing but words of 
praise for the present volume. 
PURE AIR, OZONE AND WATER. By W. B. 

Cowell. London : Scott, Greenwood 
& Company. New York : D. Van 
Nostrand Company. 1900. Pp. 85.  
Price $2.  

This is a practical treatise on the utilization 
of air, ozone and water in oil, grease, soap, 
paint, glue and other Industries. It  deals with 
the purification of air and water, and also of 
the generation of ozone and their utilization. 
The value of pure air for oxidation, purifica­
tion, etc., is well known, but the practical 
utilization by means of cheap methods has not 
until recent years been fully realized. 
ELEVATION AND STADIA TABLES. For Ob-

taining Differences of Altitudes for 
all Angles and Distances : Horizontal 
Distances in Stadia Work, Etc., with 
all Necessary Corrections. By Arthur 
P. Davis. New York : John Wiley & 
Sons. 1901. 1 2mo. Pp. 43. . 

The present volume, which Includes hydrau­
lic tables for giving velocity for various tun­
nels aud slopes, will undoubtedly prove of great 
value to engineers. 
A PRACTICAL TREATISE ON THE LEATHER 

INDUSTRY. By A. M. Dillon. Trans­
lated by Frank T. Addyman. Lon­
don : Scott, Greenwood & Company. 
New York : D Van Nostrand Com­
pany. 1901. 8vo. Pp. 505 .  Price 
$10. 

The literature of leather is limited. Most 
of the more Important books have been suf­
fered to go out of print. The sale of books 
on this subject is always limited, and for this 
very reason we welcome most gladly the ap­
pearance of a translation of an important 
French work. The French methods and prac­
tices which are described are of deep interest 
to English and American tanners. It Is a book 
which we can recommend most highly to all 
who are desirous of obtaining a thoroughly up­
to-date book on the leather industry. It Is well 
Illustrated and is handsomely printed with a 
wide margin, and Is attractively bound. 
THE CHEMISTRY OF SEVERAL NATUBAL AND 

ARTIFICIAL HETEROGENEOUS C O M  -
POUNDS USED IN THE MANUFACTURE OF 
PORCELAIN, GLASS AND POTTERY. By 
Simeon Shaw, LL.D. London : Scott, 
Greenwood & Company. New York : 
D. Van Nostrand Company. 1900. 
8vo. Pp. 713. Price $5. 

This classic work Is reissued in Its original 
form by the publishers. It is one of the c las­
sics of both ceramic and chemical literature. 
It was first issued In 1837, and has been known 
for a long time as a valuable book. In Its 
present form It should have a considerable sale. 
It is filled with most valuable information for 
the pottery chemist. 
RESEARCHES ON THE PAST AND PRESENT 

HISTORY OF THE EARTH'S ATMOSPHERE. 
By Dr. Thomas Lamb Phipson. Lon­
don : Charles Griffin & Company, 
Limited. Philadelphia : J. B. Lippin­
cott Company. 12mo. Pp. 194. 

This work Includes the latest discoveries and 
their practical applications. It Is to a great 
extent the result of Dr. Phipson's own observa­
tions, which were spread over a considerable 
number of years. The author Is well known as 
a contributor to chemical literature. 
THE, A B C  OF DYNAMO DESIGN. By Alfred 

H. Avery. London : Dawbarn & Ward. 
1900. 104 pp., 61 illustrations. Price 
50 . cents. 

The Instructions found In these pages are 
c lear and concise, and will enable any amateur 
with a reasonable amount of work to design and 
construct a small dynamo. All the data are 
given for a 30, a 500 and a 2,000 watt dynamo, 
besides directions for designing any other simi­
lar size. 
ORATORY : ITS REQUIREMENTS AND ITS RE­

WARDS. By John P. Altgeld. Chicago : 
Charles H. Kerr & Company. 1901. 
65 pp. Price 50 cents. 

In this little book will be found a clear ex­
position of this most powerful of all arts In the 
swaying of men's emotions. The author sets 
forth, In a clear, succlnct style, .the qualifica­
tions that one must have to become a success­
ful orator, and gives, in a general way, direc­
tions for the cultivation of voice, tone, articu­
lation, etc. He concludes with a description 
of some of the great orators and orations of 
history. The book will be found a practical 
little volume . for all public speakers. 

THE HISTORY OF THE DEVELOPMENT OF THE 
MANUFACTURE OF INDIGO. By H. 
Brunck, Ph.D. New York : Kittroff, 
Pickhardt & COmpany. 8vo. pamphlet. 

Buslntss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

win find Inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
send you the name and address of the party desir­
ingthe information. In every �ase It Is neces­
sary to give tbe number oC tbe Inquiry. 

MUNN &; CO. 

Marine Iron. Works. Chicago. Catalogue free. 
Inquiry No. 9S".- For parties engaged in the 

mallufacture of pipe ooils and pipe bending. 
)j'or mining engines. J. S. Mundy, Newark, N. J. 

tr
�':.�:

,
I:�

t
�';e

���c.
-For dealers In hardware for 

TURBINEs.-Lelfel & Co. Springfield, Ohio, U. S. A. 
Inquiry No. 9S9.-For dealers In the Victor self­

bULtonlng colar button (patented). 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Inquiry �o. 990.-For dealers In the Victor collar 

hook Hnd tie holder (patented). 
WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

f 
Inqu iry No. 99l .-For the address of the manu­

aeturer of the h Little Gem Savings Bank." 
Yankee Notions. Waterbury Button Co., Waterb'y, at. 

m
!�::��.r

d
�go!t2.-For manufacturers of papier 

Machine chain of all kinds. A. H. Bliss & Co. North 
Attleooro, Muss. 

S 
I nqull'Y No. 993.-For the manufacturer of Walter 

tonger's new battery. 
Sheet Metal Stamping : difficult forms a speclslty. 

The Crosby Company, l!ulfalo, N. Y. 
Inq n i ry No. 99.(.-For the manufacturer ' of a 

species of tty trap a.ttachable to a window screen. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co .. Box 13, Montpelier, Vt. 

C!k�C:!��i�:;. 99 li.- For manufacturers of yeast 

For . Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 

p!����!nU�fd. 
996.- For manufacturers of trans­

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 99",-For manufacturers of sponge 
rubber �n sheets, or shapes to order. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

la
��a;;,/;r

a
J::�' 99S.-For manufacturers of small 

SA WMILLS.-Wlth varlsble friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg. Pa. 

Inquiry No. 999.-For manufacturers of appli­
ances for ma)dng macaroni. vermicelli and spaghetti. 

Manufacturers of Valves, Fittings, Brass and Iron 
Work. Spindler & Deringer, 18-22 Morris St., Jersey 
City, N. J. 

Inquiry No. l OOO.-For small Ice-making ma­
chines, with capacity of 300 to roo pounds daily. 

For MachIne Tools of every description and for Ex­
periment� Work call upon Garvin's, 141:J Varick, cor. 
Spring Streets. N. Y. 

Inquiry No. 1 OOl .-For manufacturers of gas 
machines for use In the Interior of the State of �·lorlda. 
a::.W.ANT)'D .�Party with means to make and test an 
apparatus in which liquid air can be made. Address H. 

A. Las.seter, Leander, Texas. 
Inquiry No.lOO!l.-For flouring mill boiler. and 

engines. 
. See our Collective Exhibit-Section " S," Electricity 
Building, Pan· American Exposition. Standard Weld­
Ing Company, Cleveland, Ohio. 

Inqu iry No. l 003.-For the addre •• of the Con· 
tinental Manufa.cturing Company, perfumers. 

PATENT RIGHTS OF BOILER FOR SALE. No. 538,885.­
Saves 40 per cent. of fuel. Cash $50.000 for half Interest, 
'100,000 outright. E. S., Box 7.'3, New York. 

a
�

I
:?��hfu:

es
�O O.(.-For a manufacturer of port-

The c�lebrated .. Hornsby-Akroyd .. Patent Safety Oil 
Engine Is built by the De La Vergne Refrigerating Ma­
ohine Company. Fo()t of East 138th Street, New York. 

Inquiry No. l O O � .- For the manufacturer of 
Naphey'. acetylene gas tips, �foot and I-foot 

,
Sizes. 

The best book for electricians and bellInners In elec­
tricity is .. Experimental SCience," by GoO. M. Hopkins. 

By mail, " .  Munn &; Co., publishers, 361 Broadway, N. Y .  
Inquiry N o .  l 006.-For the manufacturer o f  ma­

�:A����r;.
O remove dents from locomotive headlight 

FOR SALE. 

One No. 11, 6 � x 8 Scattergood portable hOisting en­
gine with boiler: drnms hold roo feet jI(·inch cable; In 
comparatively new condition. Sold at reasonable figure, 
and can be Inspected at any time. Obermeyer &; Lleb· 
mann's. Bremen and Noll streets, Brooklyn, N. Y. 

sc���:.
iry No. IOO".-For manufacturers of spectro-

.A member of a prominent export firm, being about to 
travel through Australasia. inVItes communicationct"ith 
manufacturers and proprietors of specialties. wlih a 
.vlew of arranging for their representation by special 
agency or otherwise. This olfers an exceptional oppor­
tunity to manufacturers who wish to Introduce new 
lines. Prompt application Is necessary. Address X. 
L., P. O. Box 924. 

. Inquiry No. l 008.-For manufacturers of wire 
crimping rolls. 

ELECTRICAL ENGINEER (Tramways).-Wanted Im­
mediately by the Council of the City of Wellington, 
New Zealand, a thoroughly qnalifled Electrical Engi­
neer, who must have bad special experience in carrying 
out and equipping overhead electrical tramways and 
power station.. Full particulars and conditions may be 
obtained on application to Messrs. R. W. Forbes & 60n, 
Produce Exchange, New York, and applications must 
be delivered at the office of Messrs. John Duthie & Co., 
Ltd .. Lime Street, I,ondon, E. C., England, not later than 
noon on the 20th July. 

Inquiry No. l 009.-For the address of the Strow­
yer automatic telephone exchange. 

W Send for new and complet .. catalogue of Scientific 
and' other Books for sale by Munn &; Co., 361 Broadway, 
New York. Free on applicatiOn. 

Inquiry No. 1 01 0.-'For1 small Ice-making ma­
chines and cooling apparatus to work by hand. 

Inquiry No. I O l l .-For a small ice plant of about 
2 tons capacity. 

Inq" Il'Y No. 1 OI2.-For dealers In new or second­
hand gasoline engine. of about � or � horse power, tor 1'UIlI1IDiI oar of abOut � polmCle welaht, 
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HINTS TO CORRESPONDENTS. 

Name. and Addres. must accompany all letters (.r 
no attention will be paid thereto. This Is for 
our information and not for publlcatlon. 

lleferenoea to former articles or answers should glfe . �a.te of paper and page or number of question. 
InqUUles not answered In reasonable time should be 

repeated; correspondents will beat In mind that 
some answers require not a little research and 
th(�mgh we endeavor to reply to all eith�r by ���t��n':� in this department, each must take 

Buyers wishing to purchase any article not adver. 
tlsed In our columns will be furnished with �g:r::�e:. of houses manufacturing or carrying 

Speoial Written Information on matters of personal �l���
t
th��:��::f

i
���terest cannot be expected 

Scientific Amerioan Supplements referred to may be 
had at the office. Price 10 cents each. 

BOOk:
rl

���erred to promptly supplle<l on receipt of 

Minera.ls sent for examination should be distinctly 
marked or labeled. 

( 8253 ) B. P. asks :  Will you kindly 
furnish me with Information regarding liquid 
air, Its process of manufacture, cost, proper­
ties, etc.,  and what developments have been 
made regarding Its uses and Its dangers ? A. 
We can send you ten good articles upon liquid 
air at ten cents each, or else the book upon 
the subject by Sloane, for $2.50 by mail. 
Liquid air has no commercial uses at present, 
and there are no dangers from it, If handled 
by one having knowledge of the usual ·proper­
ties of gases. 

( 8254 ) V. N. S. writes : In the SCIEN-
TIFIC AMERICAN of May 25, In answer to ques­
tion No. 8193, you give a way of stopping 
"cross talk" caused by two telephone lines 
crossing each other ; and as we have a similar 
trouble here, caused by a one-wire private line 
crossing the Bell metallic circuit line, please 
explain a little more fully how we can over­
come the trouble. A. The cross talk can be 
cured by using the Bell metallic circuit on yoUr 
line, twisting the two wires around each other 
as the parts of a rope are twlstejl. The lines 
In the cities are usually twisted three to four 
times per foot. The double wires can be 
bought ready twisted. 

( 8255 ) C. M. L.-The principal source 
of graphite In the United States Is the mines 
at Ticonderoga, N. Y., which furnish about 
200 tons per annum. tt Is also mined near 
Raleigh, N. C., and in Virginia, Georgia, New 
Hampshire, Rhode Island, and California ; also 
in Nova Scotia. The best graphite comes from 
Colombo, Ceylon, and costs from 2 to 4 cents 
per pound, according to quality. Prices depend 
much upon the regnlarity of the supply. 

( 8256)  W. E. asks :  Will you tell me 
how the voltage and Internal resistance of a 
Bunsen cell can be calculated math·ematically, 
or refer me to a good book on the subject ? A. 
The voltage and internal resistance of a bat­
tery are not calculated by mathematics. '£hey 
are measured by Instruments. The processes 
employed are to be found In Kempe's "Hand­
book of Electrical Testing," price $7.50. This 
work Is complete. A special book upon bat­
teries is Carhart's "Primary Batteries," price 
$1.50, both prices by mall. 

( 8257 ) X. writes : I wish to obtain 
some Information which would be very accept­
able to me, and In fact to a great many at this 
time, when the qu�stion of using gasoline en­
gines on automobiles of dlfl'erent kinds Is very 
popular ; and that Is, the dimensions and draw­
Ings, If possible, of a jump spark or Induction 
coli that would be oblong In shape, without vi­
brator, light as possible, and to work on low 
voltage giving a one-quarter inch spark. A. The 
details for mal!Jlng an induction coli to give a 
spark one-quarter Inch In length can be found 
In Bonney's "Induction Coils," price $1 by 
mall. You can omit the vibrator and arrange 
the break In the combustion chamber or cylin­
der without special Instructions. The shape 
may also be changed to adapt it to the space 
allotted to It. The Important thing Is the 
Insulation and the windings. All else Is sec­
ondary. Only a low voltage can be used upon 
so small a coli. 

( 8258 ) Fuller & Cooper ask : Please 
tell us how to make a jumping spark coli. 
Give us a good description if you can. A. See 
answer to above query. 

( 8259 ) F. P. asks : 1. '  Is the efficiency 
of an electric motor afl'ected If the body frame 
of the automobile is iron, or If motor is clad 
with wrought Iron or other metal Instead of 
cast Iron ? A. The efficiency of an electric 
motor Is not afl'ected by the material of the 
frame of the carriage to which it Is attached. 
Nor does It make any difl'erence to the motor 
by what metal It Is inclosed. The reason for 
using Ironclad motors on street cars Is chiefly 
to prevent the escape of magnetic lines Into 
the space around the motor. No metal but 
Iron can do this, and cast Iron Is cheaper than 
wrought Iron. 2. Will wrought Iron field mag­
nets, Instead of cast Iron, In SUPPLEMENT 1195 
(November 26, 1898 ) ,  double the efficlency of 

the motors ? If not, what winding will do It ? 
A. Wrought Iron will transmit about twice as 
many lines of forces as cast Iron ; hence a 
saturated magnet core of wrought iron will 
give twice the efl'ect of one of cast Iron. 3. If 
pinion wheel Is placed on top of gear wheel, 

·Is It as efficient as If placed on the side ? A. 
The position of the driving gear does not afl'ect 
the amount of power It transIQlts. •• It _ 
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too small, how should motors In SUPPLIDMlIINT 
1195 be wound so as to act as dynamos als0 1 
A. The winding of a motor does uot need to be 
changed to make it generate as a dynamo. 5. 
Is there any special danger on a:n electric auto· 
mobile, whether stlll or moving, in a thunder· 
storm.? A. An electric automobile ill not ex· 
posed to a:ny more danger in a .  thunder·storm 
than any other. We do. not recall ever hearing 
of any person being struck by llghtning upon a 
rallway tn!.ln. 6. In the Inclosed sketch, If U 
Is a one horse power moto)'", with 3·inch pinion 
meshing into · 30·hlch gearwheel, connected to 
1S·lnch rod, J H, and this joined to 6·foot 
lever, H F, working on fulcrum, G, five feet 
from power end, what horse power will be ob· 
talned at A on the bent axle, D O  A B J!l, 
which Is connected to lever, H F, by 1S·lnch 
rod. A F? A. With the arrangement you de· 
scribe you wlll have at the end of the train of 
wheels aud leve� one horse power less whatever 
has been lost in friction at the . several bear· 
ings. No one can calculate this. It must be 
found by experiment. and will depend upon the 
cOlidltion of the machine. A ·  horse power Is 
33,000 foot·pounds of work done lu a minute. 
It Is not aft'ected by the ·speed of motion nor 
by the weight llfted. If the speed is great a 
less weight wlll be rifted by a horse power ; 
and If the weight Is great. the less wlll be the 
speed. Your arrangement reduces IIpeed · and 
iucreases pressure, or weight lifted, but , the 
amouut of power remains the same. The 30· 
inch gear moves one·tenth as fast as the gear 
which drives it. and the end,. F, of the lever 
move� one·fifth as fast as the end, H. Hence 
F moves one·fiftleth as fast as the slUall gear 
on the motor. 

( 8260 ) J. F. C. asks : What is the 
fraction of power lost In the current produced 
by a ' generator which runs a motor. the con· 
nectlng wires being not longer than 10 yards ? 
That Is. what Is the relative power of motor 
and generator ?  Both are the same size. What 
size of a booster would be required to have 
both equal ? A. A motor only thirty feet from 
the dynamo which furnishes the current for 
rnnning It has little or no drop of potential 
from that of the dynamo. and needs no booster. 
The only loss Is due to the heating of the colis 
by the current. 

( 8261 ) B. H. G. asks : Please inform 

C., which would be equivalent to about 3200 
deg. to 3992 deg. Fahr. 

( 8264 ) S. C. asks:  1. Please 1et me 
know the amount of iron wire which is neces· 
sary for · the core of the armature of the simple 
motor . described 0Ii llage 500- in "Experimental 
Science:". , ·A. Abo;lUt. a 

'
pound of wire Is re· 

quired. 2.  ' Would the \dl�bon plates made by 
the process given on page 705 · be all right for 
the plunge battery on' 'page 401 1 A. Yes, if 
well made ; but we Qo:'.D:ot advise an amateur 
to attempt . the lIllW-iI-fiI.'lltm.oe of ' carbons. He 
cannot obtain verY gUo'd ' results, aud they are 
very cheap in the market. , 3. How much bi· 
chromate of. soda Is , requ,lred for one charging 
of the same battery �· lI\. :Tt:> every 6 quarts of 
water take 3 pounds ot aodium bichromate and 
1 quart of _ strong sulp'hy.l,"i� acid. 

( 8265 ) F. S. L., wiites : I would like 
to k.now how to nia.t& ,)l sparker or a spark 
coll. and In what wai" tt dl(l'ers from an induc· 
tion coli. I wa:nt to' DIil.ke a spark coli to use 
to Ignite an acetylene: �s. jet. A. Spark colis 
are made about ten inches long. The center 
Is a core of Iron wire as in an Induction coll. 
It may be )8 inch . in diameter. Insulate the 
core by wrapping It ·with paper which inay be 
soaked in paraftlne. Fit heads upon the ends 
of the core to hold 'the winding and wind four 
to six layers of abOut : No. 12 H. & S. double 
cotton·covered wire upon the core. Insulate 
the layers with paPiir. This coll Is put in se· 
rles with a battery, ' a:nd upon breaking the cir· 
cuit a spark Is pl,"oduced at the break which 
lights the gas. There Is no secondary coU. 
In this is the dift'erence between a spark a:nd an 
induction coli. 

' 

( 8266 ) J. ':(... M. asks : What is the 
most practical -and least expensive process to 
produce, as �ear as possible, an absolute vac· 
uum in a chamber containing about four cubic 
feet 1 WlJI it requirll a greater capacity of 
power to empt;; · a large space than it wlll a 
smaller one ? ·A. To exhaust so large a space 
it wlll be .ii.ecessary to U!te a mechanical air 
pump. It.1s not possible to produce a:n absolute 
vacuum by any means of exhaustion. It wlll, 
however, .not require any greater power to 
empty a-large ·reservoir. It will require more 
time . . . , : ., ( 82&t) A. L. N. asks : 1. Are there 

me through your Notes and Queries the prln· any. known Bubstances. 'preferably metal. which 
c iple and detalls of the radiometer ? A. The allow ll9me kind of gas to pass through. about 
radiometer Is a heat instrument. Light has the samli as light through glass 1 If so. which 1 
no cQnnectloh 'wlth it. It cOnsists of a, glass A. We . do" not know any such metal or sub· 
globe. usually , about two Inches In diameter, stances. The mlilllcules of any gas are mlich 
exhausted to a suitable degree. Within Is a: too large to pass between the molecules of · a 
steel pivot upon which revolves a cross arm metM. Red·hot cast Iron will allow some gases 
carrying four vanes of aluminium. one face of to

' :escape through It. but not .wIth the ease 
which Is blackened by carbon. When heat falls with . which light passes tl1rough glass. . 2 . '  Are 
upon the vanes the black faces absorb more there any known substances. preferably metal. 
than the bright and are , hotter. The molecules .whlch will change temperature. when Immersed 
of air coming In contact with the black faces In some gas 1 If so. which ? A. Powdered a:ntl· 
are heated more tha:n those coming In contact mony or heated eopper foll will bum with the 
with the bright faces and rebound with more ' evolutIon of Itght If dropped into a jar of 
force. The reaction of this rebound ' causes the �hlorine gas. ' 

. .. ' 

vanes to revolve with .. � black faces In the ( 8268 ) E. V. V. writes : . I have h�d 
rear. The globe Itself , \l"s been made to show SOme llttle trouble in convincing a man ' that 
a teIl.llency to rotate ,JIit \the opposite direction lee forms on the bOttom of a running stream 
to t� vanes. this btltng due to the bombard 

•. : of water. but having' . seen the same I know 
ment of the Inner sJItface of the glass by ' the . I am right. Would you kindly answer same 
stream of molecules which rebound fJ,"Oin the In your valuabie paper 1 A. Anchor Ice ts otten 
vanes. Thus the radiometer is a heat· engine. to be seen fastened to the stones on the bot. 
trallsferring heat f'rlItii · the black side of the . tom of a stream. and also to the timbers 
vJU!.es to the surfaiiii �f the glass opposite. A arohnd a mllL' Very frequelltly mllls are 
satisfactory explai1lition of the phenomenon Is litopped by the a:nchor Ice' during a very cold 
given in Barker's '';Physlcs.'' price ,3.75 lly . Snap. 

. 

mall. See also ,t;\,Jl.(l;fLl!lMENTS 13, 37, price ten'. !!!!!!!���������!!!!!!!��������!!!! 
cents each. 2." .FJease state also whether Ilnergy 
exists In llght;· and to what extent. A. LIght INDEX OF INVENTIONS 

For which Letters Patent of the , . 
United .states were Issued 

for the W�k End,ng 

and heat are ·
.
IlQW classed together as 'radla:nt 

energy by scl'ilJ:ltists, and the euergy 9f . both ·  Is 
measured by aIi!sorbing some material and de· 
terminlng the heating eft'ect It produces. The 
.energy of llglit as light has not been measured 
by a:ny mecha:nlcal eft'ect which It can produce. JUJy :I, 190f, · · · .  

( 8262 ) G: B. W. asks : 1. Does the mag· A N D  B A C H  B B A R I N O  T H A f D'A t E,: 
netic field of an Inductor dynamo rotate just [See note at end ot1lst about coPleBof these pateatl.j. 
:as If the field coli were falttened to the Induc· I . 
tor ? . A. No ; we thiJik the type you name does Adjustable rack, F. Rei88mann . . • • • • . • • • . • , 877;797 
not. 2. In a slotted armature does the field I · Agric

.
ultural Imr,lement tooth, H. G, Smith • •  00:7,478 

bave to cross an extra wide 8lr gap due to the !!."J:::�. :.e'iJa�d"t�tfl;. ��l.a.�: • • . . . . • . • • .  : • . •  677.1»9 
dePth

. 

of the

. 

slot 1 A. No ; the air gap iS I ADchor; J . . . N. ·Yo\UlJl; . . . . . . . . . . . . .. . . . . . . . .. 6

.

77.839 
II I I tted t Th II fol Arch, plate·metal, � . . F. Rowland, . . . . . . . • 677,472 sma er n a s 0 arma ure. e nes • Armature for dynamo elE!\!tric machines, C. 

low the irou in preference to the air, and do D. Anderson · . . . . . ; . .  , .. . . . . . . . . .. . . . . . 877,392 
not ' Pass -

out at the bottom of the slots. ' 3. Auger, post hole, J. B. · DriBk1ll . . . • . . . • . . . .  677,403 

Does a conductor cut the lines of force or do 
AutO:O��:�y a�.t������ . ��� . . ��� . ���'; .?: 677.709 

the lines of foroo cut the conductor ? That Is. �:�r�:.m.:u:;.�:g. tl. 'ri.���;.: : : : : : : : : : : : :  �+:To¥ do the lines of force break on one side of the Batt6ry. See 'l!Uectric battery. 
conductor and reunite on the other . when It Is Battery zinc element. galvaniC. H. J. Brewer 677,633 Beach protector, Van Orden & Coombs . . . •  677.825 
swept through the field on the arinature. of . a Bearing. roller, G. E. Bartholomew . . . . .. .  677.494 
dynamo.? A. Lines of for.ce are not ' like. Bearing, thrust, H. Brinkmann . . . . . • . . . • . .  677.434 
threads. to be c. ut. They . are. not of material Bed lounge, G. M. �homure . . . . .  · . . .  , . . . . . . .  677,717 Bedstead attacbment, H. C. Lausen . • . . . • . • .  677.671 
substa:nce, alid are not cut iii any such ·Sense. Bedstead attacbment, E. A. Libby . . . . . . . . . .  677,672 
The wire passes through the field and . .  is re: "  Bedstead. chair, R. J. Weltes . • . . . . . . . . • . . .  677.483 Bicycle brake and SUpport, J .. Schulte. Jr . • • •  677.804 
sisted in doing so with a force which has a· Bicycle coaster brake, E. L. Morse . . . . . . . •  677,682 
certain value and eft'ect In gelierating' an elec.! Bicycle frame, E. Y. White . . . . . . . . . . . . . . . .  677.830. . , Bicycle frame, motor. E. Y. White . . . . . . . .  877.485 
trlc current which is well expressed by the con·: Bicycle handle, J. M. Rauho!! . . . . . . . . . . . .  677,373 
ventlon of Itnaginary lines. The lines are as ������ �!:���r:e��eF.\o�;.,,�������: : : : : : �+:g: 
Imaginary as the earth's equator. 4. Is there an Blowpipe. J. McLOughlin . . . . . . . . . . . . . . . . . .  877,686 
arc lamp which does not throw shadows because Boat, life, B. Glanese . . . . . . . . . . . . . . . . . . . . 877,760 Boiler leveling device, Grlsez & Walch . . . . . 677,508 
of the up·and·down rods by the side of the car· Boilers. recording gage of steam pre88ure 
bou ? A. Lamps have been made which do not on, C. J: Manning . . . . . . . . . . . . . . . . . . . . . 677,674 
throw shadows. There need be but a small con· �� o":'Wo�.\Jfa'i!.":t;acl��\I· c����;.: : : :  �f:� 
ductor to carry the current to the lower carbon. Bo.ttle. non-refillable, E. HoerichS . . . ; . . . . .  677.413 . Bottle lipout, ink. H. J. Valentine . . . . . . . . . . 677,719 

( 8263 ) W. B. asks : In issue of June Box cap and shoe plank holder, combined, . 
�. C. Farrell . . . . . . . . . . . . . . . . . . . . . . . . 677,649 1; Notes and Queries, No. 8198, 5.�46 deg. F. BelX faBtener. G. F. Knapp . . . . . . . . . . . . . .. . 677,1176 

Is given as the latest figure for the melting Box for distributing powdery or pasty BUb- . 
point of platinum. Is this misprint for 3 .846 1 Box s�':f���de�· vf.i�f:.�nj;.: : : : : : : : : : : : : : : :  m:� 
A. No ; the errol' in the melting point of plat· I ��:k!�d 8�W� �iS�\':,,,:,,.r: .  �'. �' .. �����: : : : : :  �f:::l 
inum aro!te from using a temperature which 'Brick compound. basic fire, S. · B. Newberry . 677.688 
was in Fahrenheit degrees as if in Centigrade Bridge construction. G. W. He!!ner . . .. . . . . 677,571 
de rees. The melting point of platinum Is Broom handle extension coupling, S. A. . 

g Pulger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,372 
;iven variously from 1775 deg. C. to 2200 · deg. Brush holder, J. J. Wood . . . . . . . . . . . . . . . . . 677,834 

Brush! rotaryi F. G. Farnham . . . . . . . . . . . . .  6'7'7,502 FiBh hook 8Prln� attachment, A. D. Gary . .  Brus:. nf�hc��l�dl��, 
• •  �� • .  ����� • •  �.C�l��: 677,589 �f=.r,:I1::'�c�e�mir�t; o�· vi:..��:!���� : : : ,Building block, B. aa!!ner . . . . . . . . . . . . . . . . . .  677.351 Fluid meter. H. Chrl.man . . . . .  � . . . . . . . .  . .  Butter, etc. , from vessels, device tor re- Flume screen, J. R. Freeman . . . . . . . . . . . . .  . moving. W. M. Blaney . . . . . . . . . . . . . . . . 677,732 Folding machine, G. F. Dunn . . . . . . . . . . . .  . .  

6'7'7.655 
677.1i48 
677.721 
677.558 
677.567 
877,404 Button, cu!!, G. Breda . . . . . . . . . . . . . . . . . . . .  677,631 Folding table napkin., etc. , machine tor. 

��U���ol!��.:'�n:, tr.ti¥f.' �i:er. ���?��: : : :  �f:m Fo.:,;ld����� g�;.�r�i��: F: G: Di.;t��i.;h : : : :  ��:= ' Buttonhole fiie., apparatus for marking, W. Foundry clamp. A. M. �hompson . . . . . . . . . .  677,818 �. Benjamin . . . . . . . . . . . . . . . . . . . . . . . • . . 677,557 Frog for use in connection with overhead Cake beater. K. H. McRae . . . . . . . . . . . . . •  677,421 conductor. ot electrical tramway. or Calendar, pen, and penCil, combined, P. railways, H. G. Nicholson . • . . . . . . . . . . . .  677.463 Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,449 Furnace, �. Smith . .  : . . . . . . . .  ; . . . . . . . . . . . .  677.812 Caliper., C. A. Hue.tl • . . . • . . . . . . . • • • . . . . • 677.574 Furnace., .tock line recorder for bla.t, J. E. Camera focu.ing hood, A. D. Davi • • . . . . . . . .  877.501 Johnson, Jr. . • . . . . . . . . . . . • • . . • . . . • . . . .  677,665 Camera. photographic magazine. A. Mixner. 677.460 Fuse. electric detonator, Smith & Corrie . •  :. 677,477 Can securing means, milk, E. Eaton . . . . . •  677.566 Gage. See saw gage. Cane topper, O. Palm . • • . . . . • .  · . • . . . . . . . • . . .  677.426 Galley lock, Peoples & Walther . • • . . • . .. . . • . 677,693 Car construction, W. H. Woodcock . . . . . .  677.729 Game, war, J. Lanz . . . . . . . . . . . . . . . . . . . . . . .  677,782 Car. convertible dump, H. S. Hart . . . . . . . .  677,352 Ga. and air ·mixer. G. Raap . . . . . • . • . . . . . . .  677.699 Car coupling, A. A. Moss . . . . . . . • . • . . . . • . . . .  677,366 Gas burner heating attachment, A. M. For· Car coupling, H. C. Buhoup . . . . . . . . .. . . . . . . .  677,435 rester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677.650 Car door. grain, E. V. Williams . . . . . . . . . . . .  677,728 Gas tumace. retort, H. Burgmann . . . . . . . . . 677.336 Car door opener, J. H. Hamilton . • . . . . . • . . .  677.511 Gas generator, acetylene, Benedict & Graf . 677.334 Car draft rigging, railway, J. Rawle • . . . . . . 677.469 Gas generator, acetylene, H. A. Holmes . . .  · 677.452 Car fender, S. Lind . . . . . . . . . . . . . . . . . . . . . . .  677,523 Gas purifier cover. �. S. Clapham . . . . . . . . . 677.639 Car fender, yielding automatic adjustable. Gla88 blowing machine, D. Murray . . . . . . . . .  677.530 S. W. Alexander . . . . . . . . . • • . • • . . . . . . . .  677.532 Glass cap making macbine, F. H. Loveridge . 877.548 Car sand box. A. L. Bacon . . . • . • . . . . . . . . . •  677,554 Glass plates, making wire. · Swearer & �oyn· Cars. means tor supporting and manipulatiug bee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677.609 contact shoes of electrically ' propelled Golt club, G. W. Mattern . . . . . . . . . . . . . .  · . . . .  677,811 
oar�'::I�:r.h,H��lnJ.. :#is������ : : : : : : : : : :  :H:lli g�:�� ���ft�rb::d'!g::'�i"Ev!"nI�:·. ������� : : : : :  :H:�J Carbonating apparatus. P. & O. Madlener . . . 677,580 Grain scouring ma<!hine, J. �. Ewan . . . . . .  677.347 Card cutting machine, George & Delivouk . . 677.504 Grain separator, A. F. Brase . • . • • . • . . . . . . . . 677,630 Carpet sweeper fender, S; Greacen • • • . . • . • 677,411 Grinding machine, H. Pear.e . . . . . . . . . . • • .  677.593 
g:���.f:e, w�.ee�axIm.  ���'!?:::::: ·f/ii.527; �f:g� Gua'2.di�o���p���? ���. ������. ����' • .  

I.S���� 677,514 Cartridge belt or bandoleer. Mills & Om· Guanidin derivatives and making same. dor!! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677.680 mixed. I.rael & Kothe . . . . . . . . . . . . . . . .  677,515 
g::� r:r:te��e!.laW: ��:'i . . . . . . . . . . . . . . . . . 677.500 ��1�arc:I���:"e8�· t: t'����;. : : : : : : : : : : : : :  �+:f:g Cutlng making mould, R. F. Ludlow . . . . . . .  677.549 Hands and fingers. device for developing Casting •• apparatns tor handling. cleaning, . mu.cles � the, G. Troxler, Jr . . . . . . . . .  677.824 and distributing, G. W. Packer . . . . . . . . 677.691 �::...:e�¥I!��m'::���sdISriSir�� :el����� : :  :H:� celll�� 8�at�r!��n���?����i�� .l����. �.�t�r.e�: 677.595 Harvester bundle carrying attachment. C. N. Cement calcining apparatus, Lathbury & Bargqulst . . . . . . . . . . • . . . . • . . . . . . . . . . . .  677,621 Spackman . . . . • . . . . • . . . . . • .

.
. . . . . . . . . . .  677,457 Hatchway cover fastening, H. I. Smith . . . .  677,604 Chain belt links. machine tor straightening Heater. <1. E. Rlblet . . . . . . . . . . • . . . . . . . . . • .  677.798 
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Heating apparatus. A. M. Hewlett . . . . . . . . .  677,764 J � u, Hinge, N. W. McCourt ; . . . . . . . . . . . . . . . . . . . 677.685 Chain making machine, E. F. Giraud . . . . . .  677.568 Hoe and weeder, combination. �. R. & F. E. Chair backs, adju.table support for. J. Ferris . .. . . . . . . • . . . . . . . . . . . . . . . . • • . . . . .  677.405 Lnppino. (Reis.ue) . .  . . . . .. . . . . . . . . . . . .  11,919 Hoot pad. J. A. Buck . . . . . . . . . . . . . . . . . . . . . 677.497 Chemical apparatus. Robinson & Higgins . •  677.599 Hopple. animal, J. P. Meals . . . • . . .  ; . . . . . . .  677.583 Chum, J. H. McCausland . . • . . . . . . . . . . . . . . •  677,684 Horse.hoe pad. A. Buer . • . . . . . • . . . . . . . . . . • •  677,898 Churning machine, B. H. McDaniel . . . . . . . .  677.686 Hot air turnace. C. Me.ser . . . . . . . . . . . . . . . . . 677,676 Cigar wrappers. die tor cutting out, E. Hub, L. Sturges . . . . . . . . . . . . . . . . . . . . . . . . . . . 677,429 Piako . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677,793 Hub, vehicle. Z. �. Kale . . . . . . . . . . . . . . . . . . . 677,575 Cigarette monthpieces, machine fo� pack· Hydrant, C. E. Loetzer . . . . . .. . . . . . . . . . . . . .  677.362 ing. E. T. Pollard . . . . . . . . . . . . . . . . . . . • . .  677.594 Hydrocarbon burners, preliminary vaporizer Clrcuit breaker, E. M. Hewlett . . . . . . . . . . . .  677,353 for. �. B. Dooley . . . . . . . . . . . . . . . . . . . . . . 677,402 Clock. electric self winding, D. W. �homp· Hydrocarbon motor, W. Bruening . . . . . . . . . . .  677,397 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677.819 Hydrocarbon vapor burner, Holt & McDaniel 677.766 Closet seat, M. �. Robinson . . . . . . . . . . . . . . . 677.799 Index, �hroop & Hendricks . . . . . . . . . . . . . . . .  677.384 Clothes line pole. C. B. St. Clair . . • . . • . . • • .  877.606 Induction chamber and oil eliminator. J. J. Clutch, · H. W. Patrick . . . . . . . . . . . . . . . . . . . . 677,592 Hoppe. . .  . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  677,356 Clutch, H. L. Arnold . . . . . • . . • • . . . . . . . . . . . • . 677,615 Insulating conductors. C. E. Woods . . . . . . • •  677.730 Clutch, friction. E. Huber . . . . . . . . . . . . . . • . • .  877.573 Invalid litting and handling device. H. E. Clutch mechani.m. H. F. Knight . . . . . .  · . . . . 677.417 Sharrer . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  677.602 Coating tin, terne. or like plates. apparatus . Ironing machine. A . . Sharp . . . . . . . . . .. . . . . . . . 677,808 for, �. Kendrick . . . . . .  ; . . . . .  ; . . . . . . . . .  677,666 Jar holder, fruit. S. L. Bray . . . . . . . . . . . . . . 677,733 Co!!ee pot. A. L. Rich . . . . . . . . . . . . . . . . . . . . .  677.700 Joint coupling, three ball metall1c flexible, Cold .torage apparatus. indirect air circu· G. W. Shields . . . . . . . . . . . . . . . . . • • • • • • •  677,809 lating system tor, M. Cooper . . . . . . . . . .  677,536 Jonmal box. S. & S. J. Reynolds . • . • • . . . . .  677.374 Communion water., machine . for making, J. Kettle lids, . device adapted tor operating, 
· J. Eugster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,648 C. U. Rhoade . . . . . . . . . . . . . . . . . . . . . . . . .  677.597 CompaBBes to dl.tant points, mechanism for Knitting machine needle. R. W. Scott . . . • . .  677.806 transmitting the reading of ships' . E. F. Knob. door, C. F. Blele . . . . . . . . . . . . . . . . . . .  677.625 W. von Mantey . . . . . . . . . . . . . . . . . . . . . .  677.581 Ladder. H. L. Frizell . . . . . . . . . . . . . . . . . . . . .  677.651 

g�::'J' ... ::i�:· a:ar:ius�r��c��z.;�';tii : : : : : : : :  :++:� Lad�t�ufnd . .  ��?��' . .  �?�?��� • •  
s.��: . . �' . •  ?: 677,714 Convertible chair. E. L. �hompson . .  677.382. 677.383 Lamp; acetylene gas generating, W. P. 

g�n:n:�:.e�n�· f�d:har::Jd�r: ·C�';'b"';';.d: 677. 750 Lam��ae7ect�i.; a'r�: ' or: . Spe;'�er: : : : : : : :  : : : : : :  �f:� A. Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . 677,471 Lamp globe holder, arc. G. E. Stevens . . . •  677,377 Com husker and shredder. �eeguarden & Lamp. Incandescent electric. B. M. Drake . .  677.440 Himes . . . . . . . • . . • • . . . . . . . • . . • • . . . . • • • .  677,386 Lamp, vapor burning. R. O. Applegate . . . . . .  677,393 Corset. L. · Dyer . . . . . . . . . . . . . . ; . .  ; ;  . . . . . . . . .  677,441 Lancet, R. Caldwell . . . . . . . . . . . . . . . . . . . . . . . 677.756 Cover for ca.e., etc . • N. Barney . . . . . . . . . . . .  677.622 La.ting machine. J. S. Ladd . . . . . . . . . . . . . . .  677.781 Cows for milking or the like, leg rope at· Latch, J. Biehl . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,482 , tachment for securing, A. E. Whiting . .  677.831 Latch. B. A. Steven • . . . . . . . . . . . . . . • . . . . . .  677,713 Crate. folding, W. P. Murphy . . . . . . . . . . . . 677,683 Lathe slide rest. J. W. von Plttler . . . . . . . . . .  677,695 Crib. folding. H. F. Mei.trell . . . . . . . . . . . •  677,6711 Leather. manutacturlng. J. C. McConnell . . .  677.368 Cl'Ochet needle; J. J. Wickham . . . . . . . . . . . . .  677,832 Letter box. A. L. Henry . . . . . . . . . . . . . . . . . .  677.763 Oross head. H. C. Clay . . . . . . . . . . . . . . . . . .  677,338 Life saving apparatus, acetylene generator Clu!! holder, R. M. Hughes . . . • . . . . • . . • • . • . . 677,663 tor, J. Ruck . . . . . . . . . . . . . . . • . . . • . . • . .  677,600 Oultivator, J. M. Wright . . . . . . . . . . . . . . . . . .  677.836 Limekiln. G. & J. G. L·Espreance . . . . . . . . . .  677,418 
CUlt�':t"at;fed s�o':,:"sA. o�. :'��;;��' . • •  ������� 677,694 

LiqU:�rn:'y �:�rolIs:2�eggfns:���� • .  
f�� . .  ���� 677,1178 

g�!!�n�.imJ'�:�:fino1¥: . . � .. .  �?�� : : : : :  : : : : : :  �+:�� Lith��f:�hiioror C�l�h�g tr��sf��w"J'e"J��, m�� 
�::::''l:ard�' �o�tn:":Ii : : : : : : : : : : : : : : : : : : : :  �H�� Load�':�ha;:'�Chiri�: ' .t�;'�· · ;';'d" ' di�t: ' 0. " 0: 677.678 
Dental clamp, J . .A.. Dunn . . . . . . . . . . . . . . . . 677.565 �roxen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,823 Dental engine, O. H. & A. F. Pieper. Lock. See Galley lock. Sash lock. (Reissue) . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 11,920 Logging car standard, J. C. Barron . . . . . . . .  677.556 Dental forceps. H. N. Lanca.ter. . . . . . . . . . .  677,577 Loom Illling replenishing mechanism, H. W. Desk basket attachment, A. S. Bu.selle • • . .  877.634 Wyman . . . . . . . . . . . . . . . . . .  ; . . . . . . . . • . •  677,838 
�:�; ��r:;�e�e�. GRo:�e������� : : : : : : : : : :  �U� t:�:::, p�e�tfi�;ien�hl:;r:.d'iD: S: StiiIip��ri,' "  677.513 
Diamond polishing machiM. G. Armeny . • . • 677.613 677,607. 677.608 Digging machine. trench. J. H. W. Libbe . . .  677,522 Mall or other service, transml88lon system ., 
Dispensing apparatu.. coin controlled, D. for, G. A. Owen . . . . . . . . . . . . . . . • . . • . . .  677,424 · Sullivan . . . . . . . . . . . . .  ; . . . . . . . . . . . . . ; . .  677.748 Mail serviCE> system, G. A. Owen . . . . . . . . . . .  677.423 Display . rack, ·W. Northgraves . . . . . . . . . . . .  677,790 Malt drier. W. H. Prinz . . . . . . . . . . . . . . . . . .  677.698 Door, grain. P. J. Stone • . • • • . . . . . . . . . . • . . .  677,379 Malting and drying apparatus, F. H. C. Door . hanger, W. Louden . . . . . . . . . . . . . . . . . . .  677.524 Mey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  677.787 Door opener., controlling device for electri· Mandolin player electric A I Mitchell 677.584 

· , cal, G. A. Le Fevre . . · . . . . . . . . . . . . . . . . . .  677.783 Manhole plate,' adjustable s";mging, M. ill: Draft tor ' bulllng rigging, R. D. Gallagher. Casey . . . . . . . . . . . . . . . . . . . • . • • . • . • . . . . .  677,637 - Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,654 Marble, manufacture of artiflclal, J. �nck· Drawers, set of. A. Finkenrath . . . . . . . . . . . .  677.734 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677.385 Drier: See Malt drier. Match boxing machine, W. R. Swett . '  . . . • • •  677.816 Drier furnace. W. H. Prinz . . . • . . . • . . . • . . . •  677,697 MMaeatttreo.rs tvoergmeitnagledevcuICtet'erc.otMto.n,cJa·mCero· KnY. I. e . .. 6
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7 Dust guard, J. E. Akers . . . . • . . . . • . . . . . . . .  6'77, 611 b Dye and making same, red aw. I.rael & Melting. smelting. and crucible furnace, W. . Kothe . . . . .. . . . . . . . . . . . . . . . . . . . .  677,516, 677,517 H. �hornley . . . . . . . . . . . . . . .. . . . . . . . . .  677.!jg0 Electric alarm. Wescher & Wollenhaupt . . •  677,829 Mercerizing. Gros & Bourcart . • . . . • . . . . • • . 677,450 Electric arc turnace, R. C. Contardo . . . . . . . . 677,439 Metallic tie. A. M. Bowman . . . . . . . . . . . . . . .  677.7.54 Electric battery. portable, M. E. Fuld . . . . • 677,652 Mica splitting machine. De Kaiser & Had· " Electric circuit controlling means. R. Varley, . field . . . . . . . . . . . . . . . . . . . . . . • • . • . . • . . . .  677,771> Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677.826 Mining apparatu •• gold. M. Covel . . . . . . . . . .  677.53't Electric current controller. C. H. Keeney . • . .  �77.360 Mining shafts satety apparatus for setting . Electric current interrupter. E. W. Cald· cage ch8.i;s in. Car.tens & Henley . . • . . .  677,'41f1 weli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677.498 Mosaic art panels. manufacture of, W. J. Electric currents, interrupting, E. W. Cdd· Rockwo.od . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  677,800 weli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677.499 Music stand and music leat turner, com· Electric cut out. automatic. F. H. Rogers . . 677.843 bined. O. C. Zerck . . . . . . . . . . . . . . . . . . . . .  877,840 Electric machine casing. dynamo, C. D. Musical in.trument, . automatic, , E. de Kleist 677,769 Anderson . . . . . . . .. . . . .. . . . . . . . . .  ; . . . . . . .  677,533 Nut lock. L. J. Mathias . . . . . . . . . . . . . . . . . . . .  677,461 Electric machines, regulating of. dynamo, Nut lock. H. C. Karlson . .  ' . . . . • . . . . . . . . . .  677.546 H. M. Hobart . . . . . . . . . . . . . . . . . . . . . . . . . 877,355 Nut lock. T. E. Shortell . . . . . . . . . . . . . . . . . .  677.603 Electric main. connected to storage batter· Oar making machine. W. T. Jones . . . . . . . . . .  677,768 ies. apparatus tor regulating pre •• ure Oat. process. rolled. J. D. & H. R. Nagel . . . 677,789 In, J. S. Highfleld . . . . . . . . . . . . . . . . . . . . . 677,661 O!!set web., method of u.lng, J. L. Firm . . 677,736 Electric motor regulator. ,W. H. Knight. Oil, etc .• apparatus for di.tributlng or feed· . (Reissue) . . . . . . . . . . . .. . . . . .  ; . . . . . . . . . . .  11.918 ing coal, J. G. Branch . . . . . . . . . . . . . . . .  677.755 Electric switch. Cowperthwait & Lind· Ore bucket dumper and chute, L. Collier . . . .  677,560 strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,340 Ore roasting tumace, J. Roger . . . . . . . . . . . . .  677,701 Electrical distribution. W. B. Potter . . . . .  677,371 Ores. apparatus tor the treatment ot. J. Electrical distribution system, E. W. Rice. Armstrong . . . . . . . . . . . . . . • . . . . . . • . . . . .  677,614 Jr. . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . 677.376 Ornamenting ' cardboard. etc. , J. W. Mc· Electrical rosette cut out. G. B. �homas . . . . 677,479 Cabe .. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677.459 Electromaguet. J. D. Ihlder . . . . . . . . . . . . . . . 677,359 Package. H. C. Deckert . . . . . . . . . . . . . . . . . . . . 677.842 Ellipsograph, F. Oldfield . . . . . .  , . . . . . • . . . . .  677,590 Painting machine, H. J. Delaney . . . . . . . . . . .  677,343 Engine Igniter. gas, C. Allen . . . . . . . • . . . . . .  677.491 Phonographs, duplicating. G. H. Stevens. Engines, hydrocarbon spraying device tor (Reissue) . . . . . . . . . . . . . . . . . . . • . . • • . • . •  11.917 gasolene. T. B. Je!!rey . . . . . . . . . . . . . . . .  677.767 Photograph plate, P. V. W. Welsh . . . . . . . . .  677,464 Evaporating pan. I. Kltsee . . . . . . . . . . . . . . . .  677.416 Photographic roll holder. G. Eastman . . . . .  677,443 Excavating and gold saving apparatus. J. Plano. L. W .. Norcross . . . . . . . . . . . . . . . . . • . .  677,465 C. des Granges . . . . . . . . . . . . . . . . . . . . . .  677,844 Piano sounding board, G. Lutz . . . . . . . . . . . . .  677.579 Excavating apparatus. R. Dalton . . . . . . . . .  677.538 Picker checking device, pneumatic. F. B. Exhanst head. A. S. Hyde . . . . . . . . .  677.357. 677.358 Comins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677,562 Explosive mixing machine, J. C. Schrader . .  677,803 Picker sta!! checking device F B Comins 677 561 Eyegla88 case, A. L. Mariner . . . . . . . . . . . . . .  677.785 Picker sta!! controller. F. 'B . . Comin . . . . . : 677:563 Fabrics, formation ot colored. P. B. Worth· Pipe boiler, W. MacFarlane . . . • . . . . . . . . . . .  677,788 ington • . . • . . . . . • . . . . . . • • • • . .  ; . . . . . . • . .  677.835 Pipe coating apparatus, iron, M. M. Hedges 677,570 Farm gate, J. E. Moore . . . .  ; . . . . . . . . . . . . . .  677,364 Pipe hanger, ·H. W. Hoerr . . . . . . . . . . . . . . . . 877.765 Faucet. Nagengast & Hulss . . . . . . . . . . . • . . . • 677.687 Plaiting machine. H. S. Brown . . . . • . . . . • • •  677,496 Feed and produclnf same, oat stock. J. D. Plaiting machine feeding device, J. A . .' 

& H. R. Nage . . . . . . . . . . . . . . . . . . . . . . . . 677.587 Groebll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,677.540 Fence machine. wire. C. C. Carter . . . . . . . . . . 677.757 Planter, seed, A. L. Alexander . . . . . . . . . . . . .  677,612 Fence post. �. W. Brown • • . • • . . • • . • . • • • • . .  877.396 Pliers. self locking, M. M. Howland • . • • . • • .  677.414 Filter, O. BurbrldJ>:e . . . . . . . . . . . . . . . . . . . . . . 677,773 Plow. vineyard. J. A. Bib . . . . . . . . . . . . . . . .  677.495 Filtration and purfilcation system, water, Pneumatic despatch tnbe apparatus. J. �. M. L. Davis . . . . . . . ; . . . .  ; . . . . . . . . . . . . , 677,641 Cowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l77,759 Fire back, adjustable. E. H. ' Headford . . . . . . 677.451. Pot tor· cooking purposes, J. Ortner . . . . . . . . 677,466 Fire eXtingUiSher •. G. W. �
. 
hompson . . . . . .. . . . 677.715 \ Printing macbine, label, S. B. �lly et a!. • • . •  677,821 Fire extinguisher, automatic, G. W. Thomp· Printing pres., J. L. Firm, son . . . . . . .  , . . .. . . . .. . . . . . . . . . . . . . . . . . .  677,716 677.735, .677,737 to 677,739 Fireplace heater. J. H. Heitland . . . • • . • . . . • •  677,542 . 

• .... Fireproof floor and Birder, E. Molloy . . . . . . . . 677,420 (Contm"""" on paue 60) 
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" St " !'oot and ar Power 
Screw Cutting AU�!r�tc Lathes 

FOR LI G H T  A N D  M E D I U M  WO R K  { this new 14 i n ch 

. ,- B. F. BARNES 
�1hl��I�I�'ifJ\;�� ��l�e��ll��. i ltr�n

e
dr�l?�I��� 

11 16 of an i l lC I J  U I J  to � of an i ncb and is a. 
strong. w e l l  b u i lt ,  duralJ le toul .  

It  doesn't. cost a whole l o t  either. De­.... .,.11),11.-- · tai ls  are yours fo!' the aski ng'. 
B. F. BAR N E: S  COMPANY , Roc kfo rd , I I I .  

Gas Engine 
IGNITER 
����j�t;t T�lilllS:��lk t g�i !n1;�'�: 
Latest alld most i m p roved lllocl e l .  

Il'ii'"' Send for OiTCttlar. 
C a r l i s l e  & F i nch C o . ,  2 3 3  E. C l ifto n  Av. , C i n c i n nat i ,  O .  

N ew M icroscope fo r N ature Study  
� and for use in tbe Examination of Ol'CS, 

Dl etais. \\' ools, l? j lu·c. etc. 

Q A N 6 witll  l Ocular and 
u een c rn e  o. 1 in. objective giv­

ing power of about 100 cliu.meters, 1 s e t  of 
l�l':����:��� :g��1���1���5r�Sl��ts

s
e�$1 f;��O 

IlT A�k. U(} !/' J' nea'r�t Upt'ician lm' 'it. 
Q U E E N  & C O . , I N C .  1IIsI •• D O ptical a n d  Sci enti fi c  I n stl'UlUPllt Works, 

I : -'I ' ite for Ci1'cula1·. 1 0 ]  0 �'i.h�tf:')!1 A �� .. ', §�!!Ryo��: 

STEAM SHOVELS 

Both BOOM and C lt A N E  t:fIW S. 
A l so Elevator Bucket D redges. 

The Vulcan I ron Works CO. T��E�.OA O 
THE  M I ET Z  & W E I S S  K E ROSENE 

and GAS Engine 
burns K E It 0 S E N  E 
cheape r and safel' t h au gaso­
l l ue. A utomat i c. s i m p l e, re­
liable No el ectric battery 
or flame used. Perfect :-egu­
IntiOI_I . Belted or directly 
coupl ed to dy nam o for elec­
tric lighting, charging stOI'­

battel'l es, pumping aud 
PUI'POSeS. for Cabloguo:: . 

A. �I l ETZ. 1 ?8-1 38 1\10'IT ST., NE"':' YORK, 1\1 ark t&Co" London, Ham our�, Paris 

TO M I N E  O "VV N E R S 
YOII net'd a l I ui l!l ti i llK EII/:i nc. YOt t  w a n t  tilt< best. :,1 rung:est , ��P'lI".:.1ii 
�h�\�i>f� 1::��;���R;�OI����\� (I�II�;\:I: 
alld yet thi: 
sa\'t!r of for Ollr and SI:Ltt! gine you . I , t.lll i l d  I h t! 1 I1 

?� :::;tl:i��\lll ( l . 1 h o b t .  ti 10 l iiU . 
�1�).:1rll�ei�Si lt�I���rJ��t�t:L���x �it:����� �:�;���� �1\�!) Ji\l�E 

ARTES I A N  
Wells, Oil and Gas Wel i s dril led 
by Cf\otruct to aDY d epth from 50 
to 3(OJ feet. We al so manufac­
tur� and furn i s h  every t h i ng re­
Quired to dril l  and compl ete 
same, Portab l e  H orse Power 
and Mounted Steam Dri l l i n g  
Mach i n e s  f u r  100 to 1200 feet, 
Write us stating exactly wbat 
is req ui red and send for i l l us­
trated catalogue. A ddress 

G AS O L I N E  
U'. made by 'Vitte are n i l  

' rIght. 'rhey are si m p l e  
's,ufp.. d u rable,  a.nd guar · 
an teed for 5 years, J u St 
w r i t e  for Catalog-ut} A .  

and see, 
W I T T E  I R O N  W C R K S  CO . 

519 West 5t h Street,  
Kansas City, Mo. 

A N ! ) SU P P L Y  CO. 
£ u r.K. U.  S. A. 

E N G I N E S 

H.e�i!'tcl·S an accurate acco unt of w o rk done on print. 
ill � pl'es:ses, grain t,a l l i es. weig b i ng, measu ring and 
nt l l p.1' aUl omatic mach ines. CouUtS up to 1,000 000 and 
:-el )cats automat i cal l y .  Sim pIe, accurate, durable. Spe-
. .  : i a  COU I ICj!'Sj? 'R�eoT �r�:�:iOb��c:.l�1U. S. A . 

Perfection' Alr Mattresses 
'TRADE /IIAIfII. ' , l AND C.USN!ON S I  

fO R - CAM P  - YACHT - HOME - HOSPITAL. 
NU�·.\H!\OI!III·"' T. H \ G I I""'IC.  OI'UI!L"SS. 

When deflated can be rol led mto. 'smal l  package  far storaQe or transportat ion 
.�('l1d f l , r I I l l1:, t rdt c r i  Llt d l l l(lllC Yl ith Pr iu�::-. 

t-lechanical fabri c(o .  I'RI I\ lOt\U . R . I  

J citut ific itUtricau. 
Printing press, C. n, Fun k . . . . . . . . . . . . . . . 671, 408 
Pl'intillg press, p l a t e n ,  F, \Vmtl.' . . . . . . . . . .  677 , 380 
Pulley, wood �pl i t , I ) ,  B. Bakl,I' . . . . . . . . . . . . 677, u55 
Pulveriz i n g  m i l l , Russe l l  & ll i xoll  . . . . . . . . . . 677 , 702 
P u m p , B. Russel l , . ,  . . . . . . . . . . . . • . . . . . . . • .  677 ,47-1 
l-'umv, J. DCVUlltC I'Y " , . . . . . . . . . . . . . . • . . . . .  677 , 776 
P u m p ,  l u brica t i n g ,  L, I" !'icd m u n n  . . . . . . . . . •  677, 617 
l-'ulD p i n g  appa ratus,  M. T .  & M .  C .  Chap-

mnn . . . . . . . .  " . .  , " , . .  , . . . . . . . . . . . . . .  6T7 , 438 
P u m p i l lg appa l'a t ns, J, E, K i l'k , . , . ,  . . . . . . .  677 , 547 
l ' u n c h  a n d  guge, cCll tel', E, 1\1. Comstock . . . .  677 ,330 
P u n ch ,  c e n t c r ,  G, Sch l'ade " , . . . . . . . . . . .  " . 677 ,475 
l'unch i l l g  and shea r i ng machine,  J. L" , Doo-

l i t tle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 644 
Rack. :':)ec Adj llstublc 1'ilck,  
Radi�l tol' v a l v e ,  E ,  P. A llen . . . . . . . . 677 , 551 , 677,552 
Ra i l  j o i n t .  H .  1: 1 ,  Schwel' . . . . . . . . . . .  , . . . . . .  677, 704 
R a i hn t ,\' .  C, L.a l'son . . . . . . . . , . . . . . . . . . .  , . •  677, 456 
Ra i h,· a y  ht'ds, t n n k  for 1 1 I't've n t ing vegetable 

g'l'ow t h  Oil, S, p, I�, Eric k�on , . ,  . . . . . . . 677,445 
Rai l w a y ,  elcc t l"ic s w i t c h ,  A ,  L. Ha tfield . . . .  677, 778 
Railwuy f rog, l·r . J�miol . . . . . . . . . . . .  677, 6-l6, 677 , G47 
Rll il��l Y  1/'a i�Se (\��ii� . for a���� �l�� . ���l� • •  

t
�� 677, 833 

n.nil w u �' s i gnn l i llg , deton a to l' for, V. von 
N eu man . . . . . . . . " " , . , . .  , . " . . . . . . . . . 677 ,387 

R a i l w ay s i g l l a l i l lg system, w i rcless elec tric, 
L. C ,  \Verl lCl" . . . .  , . , . . . . . , . . . . . . . . . . . . 677 ,828 

R a i lway tl 'H c k  Clt' a l l c l' ,  M. Powel' . . . . . . .  , . . .  (-)77 , m)G 
H.'l k e  cll ' a l l i l l g  a ttachtu(,' l I t ,  'V . R. D a w son . ,  U77 . 774 
i l l ' f l ' i gcl 'H t ion sy stem, C .  J .  Colcm a n . . . . . .  677, S4G 
Rt'fJ ' igl ' l' a t o l', \V . Thum a s , . . .  , . . .  " ,  . . .  , . . .  677, :{t;O 
B.l 'f l ' i,l;l ' I'H t .OI', i\L B(' l l s i ngc l' . . .  , . . . . . . . . . . . .  677 , 4:n 
ltpfl ' ig( , l 'a tol',  A .  11' , V l l lcpigut' , , . . . . . . . . . . . . 677 , 481 
It l 'f i ' i g'{, l'll t O t· ,  J. S,  \V r i g b t n ou r " . " , . .  , . , .  677, 837 
Regu l u t o r ,  D, 1·1. R a y wood . . . . . .  " " , . " . . 677 ,762 
R(" i l l  support and lock , A. F'.  VOI' keller . . . .  677,722 
[lela)" It . BP I'lIltll) . . • • . . . • . • . . . . . . . . . . • . •  G77 , fJ5� 
Revel's i n g'  mech a n i s m ,  H , L. A rnold . . . , . " . 677 , 493 
Rheostats opcra tcd by llw a n s  of COlU l}resscd 

a i l' ,  i lPPH ra t u s  fol' c u t t i n g- i n to and out 
of C i t'cll i t  l i qn id ,  K. von K a n do . , . .  " . .  677 , 454 

R i v f't  f("('d i n g  a pp a l'H t u s .  F. lV , Stll I}f . . . . . . 677 ,7 1 1 
Rotl s t i l l j!  f l l l' IHI Cf' ,  B, H a l l , . . . . . .  , . , . ,  . . . . •  677 , 51 0  
}tot a l'Y c ng i l 1 f ' , E .  E .  A l bf' I·t " . ,  . . . . . . . . . . . . 677,u:�1  
Rota l'." ( " I l � i l tf ' .  'l' . R, J3l' l l n s "  . .  " " " , . , .  677 , 752 
Rug s t l·a i g h t t�I1l"' I · .  G. T. Wee k s  . . . . . . . . . . . . 677,725 
R u l e ,  s l id f ' , K Thacher , . ,  . . , . "  . . .  , . , . , . , .  677 , 8 1 7  

.�.�.�.�.�.r,..�.�.�.�.�.�. 
� K E E P  U P  "VV I T H  T H E  T I M E S .  Do no' buy '  dfle until you h.". � 
i S A V A G B-: TWENTIEni::��id��;�n�'i��!�'� . � � Ollly Ha1l l- • \( lIleriess r e -I'!!':"�"'.'r'!r�'O'( • penting ri l . J\ If. 1Il the world. ttl " ConKtrucl� • • ed to silOot ti • • (iurC r '� 1I 1 � (� u rtrldl!' � C 8  in on'" � 

. 
Adapted for grizzly bears nnd rnbbltl!!. � We gU;I1':lIIlee every SA V AGE Rille. .30;1 and 30-30 CuliL t'cs, \V rite (or our Imllcisomc new catalogue A. = HAKim & I I . Ulll.TO�, S.U1 FranClsco and Sacramento, CIIL 

.� \r VaClfic; Co.ts! Aj."elllg, 
It SAVAGE A ltIUS CO. ,  U T I C A ,  N. Y., U. S. A .  � .. .i\ " urdcd t; rnnd (;0141 ,'J ed, , 1  ut I).url�, lte' l l l IIg- t l l l l ' l I t l 'cl l t l )ts 
.�.��.��.�.�� $�.�.�.��.��.�.�� . 

THE " KHOTAL" 
Portable 
Practical 
Blue-

Flame 
Oil Burning 

HIl ICI ' ,  adj ust u hlt' CU I'vpd , p, A. G a g a rt n " . ,  G77 ,a-l0 §���:��':, g:.l r�tl,��i ' s�I�!;po�;,I(Vftl;�
I
�\; .

. 
l\'[;l�k(.·I;7.'i � ·  '& 677

'
777 1 YO UR BIC YC' T E C I'owsic.r " . , " , . , . . . . .  " . . . .  , . . . . . . . .  677. 705 � 

� ? T� d t l i� I�� I ,  \Y . 1·1: Rc :.i J i I!Son . . .  , . . . .  , . , . ' "  �77, 5?8 May need a n ew crank hanger or bilZher gear. We can S:I l COPh .I � I,I S, �V, . . \. C: c\; '. ' ' ' : . , . , , " . ' , . , . .  677, 640 furni s h  crac k  h angers complete with cups and cones. S.lsh,  . � I I ).ol . or shuttel fa stf't I l ng d c v l ce,  0 ,  t o  flt any wheel. W rite us for ful l information. 

GAS STOVE 
Available in city or country, on land 

or s e a ,  anywhere that a supply of i t s  
fu el ( k erosen e )  can be bought o r  car­
ried ; and that means everywhere ! Sa Sb

''
;�

I��� Il��l Ito�';tl �;  · .r: 
. A' . . �i�C;I��il��� : : : :  gn:��¥ The Avery & Je n n e ss Co . ,  60 S. Canal  S t . ,  Ch icago , I I I . 

S a w  bl a (}{-' ha ndll' , J, W. l\'lillcl· . . , . . . . . . . . .  677,670 l�A L IlI E lt  Rtationary Su w  ga ge,  C. F', Fowl f'r . . . . . . . . . . . . . . . . . . . . 677, 40(-) �I\ ii1 and Murine Ga�oline Ell- H andsomely and strongly made of 
heavy brass and t in ned i ron ; 8� i n ches 

. high, 8% i n c h es top d i a meter,  weighs 
4� lbs . ,  never gets out of order. 

Saw se t,  .J. '1' .  T I l ld n h l  '
.

" . . . . . . . . . . . . . . . . . .  677. H54 ' I � ,.dncs and Launches, Motor Scale, PI'ICI', J. W. Po" . ' t  • . . . . . . . . . . . . . . . . .  677 , 704 _ _ i 
. 

W U I(on W,nglnes. Pumping 
Scales, web holdll lg e 1 ( 'vlcf' for 'i\'agf', A, B. �!II!II _ Engin es.  

H a l'moll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 4 1 2  a: r  Send for Catalo�. 

����ro��;; I \\��1�(�,�a��::Ch;V (�H ·�to��l�'��� : : : :  m:::� P A L I ll ER BltOS..  ll1l A  N US, CONN. Price, $3.75 Sew i n g  mnch i l lP,  broo m ,  H. S.  Pag"l' . " , . ,  677, 5!)1 
Sewi n g  m a c h i n e ,  b u t tonbole, K B, Anen . . . . 677,3!)1 
Sew i ng machine 1001) sprea dcr m ('chanislD,  

L, Ondf'l'd o n k  . . . . . . . . .  , . . . , . " , . , , 677,422 
Se\Y i n g  m a ch i n e ,  needle fppd cha i n s t i t ch , 

H. J. H a ncock . . . . . . .  677,740 
Sewing mach i n e  "'PI t g-li idp. C .  H. Allen . ,  677, 492 
Sc\Ying o r  oth (' 1' mach i ne stop lDf'cb anlsm.  

F, T. Lei l ich " " " ,  . . . . , . . . . . . . . ' . . . . 
Shearing machine,  A. 1 .  Jacobs , . . . . . . . . . .  . 
Shea rs, Thol'nlc�' & Baf' ! " , . , . . .  , . . . . . , . . , " 
Shears, H. L, Hop k i n s .  
Sheet m c t a l  pi pf', sp i ra l j o i l l tf'(l , Ii'. "\"\7 , 

Sta pf . . . . . . . . . . . . . . . .  . 
Shelf a n d  su pport therefor, H c lj l l s t ll b l e ,  D. A ,  

677, 784 
677 , 5 1 8  
677 , R81 
677, 662 

677 , 7 1 2 

Becl\: w i t h  . . . .  , . . , " ' , . , . , . . . , . . . . . .  ' . 677, 624 
S h i ng-I('  s a w i n g  m ach i nc H t t nc h m e n t ,  H .  G, 

Blancl t H I'd . .  , . . , . . . . . . . , . . . . . . . . . . . . . 677 ,5a4 
R h i n g l i ng- bra cket , C. D, E l k i n s  . .  , .  677 , 645 
Shop-fll steHel', t c m pt) I'a l'�', E. E. Donova n . . .  677 , 5:�!l 
SiUc ' \\' ! i 1 k  ('over, J. Wag-npl' . . , . . . . . . . . . . . . .  677 , :1�R 
S i g b t  ff't'(l l u hl ' icntor,  G r i mes & W a l\:efield . ,  677.H 5: 
S i gnn l i ng- <1f' v i r -t ' ,  G l'\1 schow & Osborn . . . . . .  677, 5-l 1 
S k i r t  S U I}POl' t f ' I', :\ 1 .  E. Grove . . . . . . . . . . . . . . .  677 , 500 
S ky l i gh t a n d  vE'n til il tor, com bined, H a r p -

ham & Akc l's . , . .  , . . . . . . . . . . . . . . . . . . . . . 
S n a p  hoo k .  Ii', i\'[olTison , . . . . . . . . . . . . . . . , . . 

SHUP hOO k ,  .T . \V. Booth , . ,  . .  " . . . 677 , 626, 
Soda w:t t t� J '  fou n t n i l l ,  B.  Bil l'O n " , . "  
Soldel' i n g- c]p v i ce foJ' cun capping ma ch i nes , 

677 , 51 2 
677 , �6.5 
677 . 627 
677 , 7 5 1  

('lect l'ic, J ,  FT .  C .  B U f' I ·s t a t tc , . , . , . , . , .  6 7 7 , rt35 
Sound hox, \V . B.  O u t t p n " " ,  . .  , . . , . . . . . . . 677 , 600 
�ound incJ 'p a s i n g  df'vicl ' .  H. L.  Short . . " . , .  677 , 476 
Spe c t u (' le  or C')'P g l a ss cas(', 'V . E. B i r m i n g -

b a m  " . , " , . " . , . .  , . . .  , . .  , . .  , . , · . . . . . . .  677 , 753 
S p i l l tl i l t g- m a ch i ne,  (), L, Owen . . . . , . . . . .  " . , 677,701 
Stamp, d l 'OP, E. S.  Brptt . . . " . , . .  , . . . . . . .  677, 4�a 
S t a m p .  l('ad llE' n c i l  i n i t i al , H. A. "Torthing-

tnon  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 482 
S ta m p  m i l l  f('ed(�r, A .  C . Pratt . . . . . . . . . . . . .  677 , 705 
S t a n d ,  S P ( '  m u sic s t n n d .  
S t a rch t l'C'H t i l l /!  a plltl l'a t tls,  J. H .  Toof . . . . .  . 
S tC'H IlI i JOi l f " ' ,  C. A, K i t ts . .  , . . . , . . . . . . . . . . . 
�1" 1 ' ; l m  I ' l i m i l t a tor, .T. Lloyd t" t a I . . , . , . ,  . . . .  . 

677, 822 
677 , 770 
677 . 458 
()77,521  
()7 7 , 444 
677,507 

� t t ' a l J J  S\ � I}a l'a tol ' ,  J. E,  Lewi s " , . , . ,  . . " " ,  
R t O I H '  ( 'u t t i l l g- J ll H ch i TH�, Ehlf'nbp i s  & G a l'(' l l y  
� t O I l P  l i f t ( ' , · . F. GothiC ' I· , . ,  , . . 
Storing a n d  a v e r a g i n g  m a te rin ls in h u l k ,  

K I-1 ,  i\f('ssi tel' ' . , . " . , " ' ,  . .  , . , " , . , .  fl 7 7 .  677 
Stove, bea t ing , J, E, .Ja m.s . . " " . , . .  677 , 664 
Stovepi pe elbows,  c'�tc. , m n tl n fa c t u re of, T. I� , 

C r a ry . , . " . .  , " , . , . , . , ' ,  . . . . .  , . . . .  , . . .  677 ,�41 
S tovepipe holde'r,  V ,  E t h i e r , . ,  . . . , . . . . . . .  , 677,447 
Stovepipe joi n t ,  A .  St. Arna u d " , . . . . . , . , .  677, 8 1 ;{ 
S t m p  connect ion , G i bhs & Mon tieth . .  , . . . , . 677 , 505 
Stretchel' ,  D, H .  Mahan . .  , . ,  . . . . . . . . . . . . .  677 , G7� 
Stringed i n s t r u m e n t  a t t a chment,  A .  Pietsch 677, 427 
S t u m p  extra ctor, \",r .  H ,  'V r igh t  . . . . . . . . . . . .  677, 400 
S u l f u r  triox i d ,  m a k i n g ,  K ra uss & 'Vach , . . .  677 , 670 
S u l f u r  t r i ox i d ,  m ak i ng . Pa u l i  & K l' a u ss , . , . ,  677, 6!)2 
S u pporti n g  device, adj ustablc,  Coldwell & 

ShA rpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 677. 758 
Sllspendol' cast off, A, M. Z i egler . .  , . . . , . . . 677 . 842 
Suspenders, A. M, Z i eg l C' I' " , . . .  " . . . . . . . .  , 677 , 84 1 
Switch for m l i l t i p h a se nltcl' n n t i n g  current 

lUOtOI'S, K, von Kando . . . . . . . . . . . , . . . . . 677 ,455 
Switch operating device. 'Weatbers & Stev-

cnson , . , . . . .  , . , " , . , . " . 677, 827 
Switch t h rowi ng · dev ice , B u k e r  & Heffernan 677 , 61 8 
Sy r inge , M. J(, Thomas . . . . . . . . . . . . . . . . . . . 677,480 
SYl'uP j � I' ,  J. W .  Sutton , . ,  . . . . . . . , . , . . . . . 677 , 81 5 
TalM, f l .  J. Brewel· . . . . . . . . . . . . . . . . . . . . . 677, n32 
Tnble, L. W e i kel'. Sr . . . . . . . . . . . . . . . . . . . . . . 677,726 
1'll ckle block,  J .  M. EI'vin . . . . . . . . .  677 , 446 
Ta rget fol' level i n g rods, T. "r. Van Hopscn 677 , 720 
'l'f'If'g'l'a p ll a ppara tu s , J ,  B U I'I'Y " . ,  . . . " , . , .  677, 535 
'l'eleg- t'u l}h i n s t l' l l lll Pnts,  p rotection of mul-

t i p l e .  F, \V. Jon e s , . , . ,  . . . . . . . . . . . . . .  677. 5 1 9  
'1'c ' l e g l'a ph pl 'i n t i n g  • .  J .  Roggi n gcl' . . . . . . . . . 677 , �01 
Telcgraph switch i n g  appa l'a t u ::. ,  F .  "' . Jones , 677. 45� 
T\�lf'phol le  1'f'c e i v f ' I', W, D. Gba l'ky . . " " " ,  677, 400 
Tc lephone s w i t ch ,  autom a t i c ,  "T . D. "'at-

k i n s  . . . . . . . . . . . . . . . . . . . . . . . . . 677 , 724 
Telephone- s,,· i  tcbbo:l rd s .  OTli' l'a tor'S su spen­

sion spt for, VV .  n . G ll!l l·k�' . . .  , . . , . . . . 
Tple pholle t i m e  i nd i ca tor . T, Barnet . . " . , . ,  
'L'clC 'pboIlP toll  l i m' c o i n  col lectol' , . ,  . .  " , . ,  
Th l'Pshpr b(>lt g u ide,  J ,  B. Bartholom f'w , . . .  
T i m (>- a n d  combi n a t ion l ock , combined, E ,  

n. M i x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ti l't". b i c y c l p ,  C. Stone . . . . . . . . . . . . . . .  , . . , . . 
T i lT', c \ l sh i on , W. G, Kendall . . . . . . . . . . . . .  . 
T i l'P i n fl a tor, automa t i c ,  G, B. Stacy , . . . . .  . 
T i l'f', pneu mat ic , U. P. Smith " . , . "  . . . . . .  . 
Ti l'p , rll hhf'I', C, W, Stap leton . . . . . . .  , . . , 
T i l'C'S, a i r  pump for p n e u m a t i c ,  G, B ,  

Rtit c�' , , . , . . . .  , . . , , . . , . , , , , . , , , . . . . , . . 
Toha('co pi pf' .  'V. B, B a r b o l l r " . " " "  . . .  , 
Toha r-co stl' i p p i n ,:: m a c b i nf', F, C, Fra n k p.n-

�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tongs. L, F'rpdf'l'ick , . . . .  , . . . . . . . . . . . . " . .  , 
Too l .  E.  D. C. [( ootb . .  " . . . . . . . . . . . . . . . . . . . 
Tool ho1df'r,  C, W. Grant . . , . . . . . . .  � . . • . . . .  

To.", C .  W .  "ralters . . . . . . . . . . . . . . . . . . • . .  , .  

Toy, J .  l\ia uro . . . . . , . . . . . . . . . . . . . , • .  , . "  . . 
Toy bu n k .  S, Sch m ans . .  , . . . . . , . , . . , . . . . . . . 
T ra ct" fnsteupr, I. J..." Edwards , . . . . . .  . 
T rack fasten i ng,  Da�' & Npnl . . . . .  , . , " , . . . 

Traction {'ngine , J. B, Ba rtholomew . . , . .  , . ,  
T ra y  s t a nd Hnd n a p k i n  rece ptacle, com-

677 , 4 1 0  
677 , 3�1 
677 . 807 
677 , 333 

677. �63 
677 .378 
677. 4 1 5  
677 . 708 
677 . 8 1 0  
677 , 81 4 

677, 407 
677 . 6 1 6 
677,770 
677 . %0 
677, 723 
677, 745 
677 . 601 
677. 345 
677 . R42 
677,332 

hinNI, 'V .  H. Johnson . . . . .  " . , . . . .  , . .  , 677, 545 

i�ll��t;g °ina��:�f.P°b�tt�� . .  Sl;'PP��t: . 'i, ' ' n, 677,596 
Cloyes " ' , . . . . , . .  " . .  , . . , . , . " . . . . , . 

Turbitw, wa ter m a i n ,  l\f, Scba rfbprg . .  " . , . .  
Type ba r d r i v i n g  connection, A .  W. Steige r .  
TYl)ewrftf'r attachment, W. B. Ma l'tIn . . • . • . 
Typewriting machine. W, J_ Barron . . •  , • • • •  

677 ,51)9 
677,�76 
677 .4RO 
677 ,582 
677,623 

GERE GASOL lN� ENGI NES SIMPL t.ST BOAT E N 6 1 N E 6  MADE 
O t h e r  s i z e s  - special fi n i s h  for yachts - ovens. 

frames and accessories. 

1 I 1 I [j']J CAB I N "· ' O P E N  B OATS ? @'tN6INt C A n I N G :;, BOAT ,.RAMe6 Send/or descriptive pa11lphlet G 
� ___ G [Q.tj.GERE YA'HT,A'N,H Wk.>. 

N f, W  -C,A T" FOR 4. STA M P S  G R ANO RAPIDS. M I C H I G A N, 
Boi ls one quart of water in tbree minutes. 
Cooks a six·pound roast to • turn In  68 .Inutes. 

H I G H EST E F F I C I E N CY 
It is  the greatest of modern conveniences for 

camping, yachting. picnics ; a hot-weather comfort 
in the household kitchen ; capable of meeting any 
cooking requirement. attainen i n  the 

STOVER 
GASO L I NE  

EN G I N E  
1lhe best i s  always cbeap­

est. Write for prices. 

THE HYDROCARBON BURNER CO. 
197 Fulton Street, New York. 

STOV E R  ENG I N E  WO R K S ,  � R EEPORT, ILL.  

Cb� CyptWrit�r €xtbang� COMPLETE 1 � Barclay SI . .  N EW Y O R K  T 1 2 4 La S a l l e  St . . C H I CAGO .... OOL LIS T 38 B r o m fi e l d  S t . .  BOSTON ----
8 1 7  Wyand otte St . ,  compriA ing tbose In use by every 

KAN SAS C I TY, MO. :ra�e or profeSSion, w i t h  market pri ces 
2 0 9  N o rth 9th St. . and di scounts of sam e  is 

S T .  L O U I S ,  M O .  
. 4 3 2  D i a m o n d  S I . .  Montgo m e ry & CO. 's  

Tool  Catalogue. 
P I TT S B U R G H ,  PA. 

BALT I M O R E ,  M D .  
5 3 6  Cal ifo rn i a St . ,  

3 West Balt i m o re St . ,  I SAN FRAN C I S C O .  C A L .  I We will  save you from 10 
to 50% 01 1  'J'ypewriters of ail makes. Send f01' Oatalogue. 

UsiUI! Natu ral Gas, 
( 'oal Gas. Prod ucer 
Gas. and Gasol ine di­
rect from t h e  tank. 
1 to 40 H. P . . actual. 
The Sp ringfield 

Gas Engine Co. 21 W. Wash ington Bl .  
SpriulI'field, O. 

Telephones, 
�ri!:t:�gr J:t��t ��1�. In�:-i��m�ur�; 
prices, catalo,gue. etc., witb testi monials 
and references. Estimates cheerfully 
furnish e d .  Agents wanted. 
THE SIMPLEX I NTERIOR 
TELEPHONE CO. , 

43 1 M a i n  St. , Cinci n nat i ,  Ohio .  

B e s t  book of reference in tbe world 
for tool s of all k inds. 510 pag-es. illus­
trat e d ,  pocket size. By mail for 2�c. 

lUONTGOiUElt Y & CO., 
1 0� Fulton St" N ew York City. 

'By constructing your boat 
from a set o f  m y  Boat 
B u ildi n g  Materials more 
than one - h a l l  the boa t  fac­
tory' s pr ice can be rea l ized.  
A l so econ o m i z e  fre i g h t  500 
pe r cent. Laun c h e s .  Sail and 
Row Boats . G a s o l i ne En­
fines. Catalog free. 

either"Racer"or" Speci:II , "  The "Queen" i s  for a bdy. 
No better bui l t  wheels 0 1 1  
the market-every rider satisfied. , 'l:horoughly ttl' 
to date 10 lTnprovements. 
;�� pa��te�estb;lat:km�� "�.I::lC; __ l"--"'''l!'!.i/oI;liIIII''' 
Tj�e,V ft.:icii l:� GI�lt�_,�1 l 1C��t.e(il��IW��f�l: ��e .vI: ,aleS: iA: 

. D L . H O L D � N  . 
R EAL E STAT E TRUST B LDG PHILA., PA 

RSEc'EALED ICE MACH I NES, S E E  F" t R S T  PA r,r ' , . r , f l (  AMER I CAN S l P T  2 1 3 9 q  

STEAM BOILERS 
'J'h ese Boi l ers are made of fI� 

bux stee1.  whi ch h a s  a t ensile 
strength of 55.000 pounds. A 
dOub l e  butt 8trnp seam is used. 
The bottom end of sbell i s  fl ung-
:f8�0 t�:e

e
s flg;r�

e
g2 · d i��:�.�g:�� 

expansion between s h e l 1  and 
copper rubes. Each boiler i s  
tested to 600 pounds C. ,",V. P. 
Can a l s o  furnish boi l ers with 
seamles!" cold drawn shell 

• • • EVEltET�, lUA SS. 

· What means Schapirograph +.') ?  
. .sCH APIROOR APH is the latest u p·to-date mUlti-copying device, tlte 

one, reprodUCing Black pen written copies ; also from typewriter, without 
printing ink or stencil. No press, no washing, 1500 reduplications inside 
of IS minutes. Pric� for complete a p paratus, cap-�ize, $8,00. ·X· ) TO PR

.
OY E  that t h e  Schapirograph is superior to a n y  other du pli. 

cator, we are wll hng to send this outfi t at OUR RISK, EXPRESS PRJl;. PAID, on 5 DAYS' FREE TRIAL. No obhgation whatsoever if returned 
and found nnsatisfactory. 

THE SCHAPIROGRAPH CO.. R 6 1 8. -26 6  Broadwa" Ne. Yerlc. 



J , itu tifi, �lUtri,au. 
Typewriting macblne, C .  H .  Sbcpard, 

677,706, 
'l'y pewl'iting m ach i ne, G. H. S m i th . . . . . . . . . 
U l l h a i l'ing m ach ine , J. C. B.othe . . . . • • . . • • . .  
U lliouding apparatus, R. Thew . • . . • • • • . • . . .  
U n loading apparatus, U .  E .  'r i tcomb . . . . . .  . 

iH:m pERP RATE D ETAL 
�n:m F O R  A L L USES. MAOEAS REflUIREO. 

Va lve rotary cut oil, C. P igue t . . . . . . . • . . . .  
Va lve: steam,  O. Richter . . . . . . . . . . . . . . . . .  . �TI:�z.g HA R R INGTON & K I G PER FO RATING @.,cHic'A'GNo:· 

677
'
5
6
9 1 _��������������������������������������� 

GRAND PR IZE ,  PAR IS ,  1 900. 
H I G H E S T  AWARD POSSIBLE 

V a l ve, testing , E. Hafm'I' ,  . . . • • . . • • • . • • • . .  
Vegetable cutter, R. B .  Ruy a l .  . . . . . . . . . . .  . 
Vebicle, R. McClaskey . . . . . . . . . . . . . . . · • · · ·  
Vehicle brake, C a l l a h a n  & Sb?l't . . . . . . . . . .  . 
Vehicle toe r a i l ,  S. P. Hotnilng . . . . . . . . . .  . 
Vebicle top, W. J. Estes . . . . . . . . . . . . . . . .  . . 
Veh icles means for connecting �itfere�l� i a l  

gear'ing t o  driving axles o f ,  E. T. B l J'd-
sa Il . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . .  

Ventila tor, T. A.  Dunga n . . . . . .  : . . . . . . . . . .  . 
V u lcanizer, electric, A. 1. ConlIn . . . . . • . . . .  
\Vn sh boilor, F .  M.  Bu i tl . . . . . . • • . . • . • •  · · · · • ·  
\Vusb i n g  machine, C .  S .  B radford . . . . . . . . .  . 
\\T a s h i n g  machine, E. Campbell . . . . . . . . . . .  . 
Watch balance stalT, D. H. Cburcb . . . . . . . . . 
\Vil tcb barrel, O. Ohlson . . . . . . . . . . . . . . . . . .  . 

W a t e r  bag, S. A. Woods . . . . . . . . . . . . . . . .  . .  

\Va ter cool i ng towel', J .  E.  Swendemun . . . . . 

\V ater module or deli vC'ry regul ator, C. E.  
Livesay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

\Vater, ' pu'rify i ng , C. B. K oy l . . . . . . . . . . . . .  . 

\Vater softening Hnd purifying appa ratus, 
C .  H .  K o)" I .  . . . . . . . . . . . . . . . . . . . . . . . . .  . 

677,473 
677,r>8

5 677, 6:35 
677,74:� 
677,346 

677,771 
677,344 
677 ,399 
677,394 
677,629 
677 ,636 
677 ,638 
677 ,689 
677,489 
677, 749 

677,361 
677,668 

\" a x l i ke bod ies by the action of oxidizing I agcnts, prod UCing,  E. Scblie� a n n  . . . . .  . 
\vca�t;I��aS� riP . .  ��r 

. .  ���I:S.
,

. �.
u

.t:.�����' . . '�' . .  �'. 
\Veighing machine,  J. Munes . . . . . . . . . . . . .  . 

677,669 

677,703 

677,681 
677,526 

• •  ,sEND fOA CATALOGUE ' • The jmilh prl!mil!r 
" __ a TYPl!writer CD. ___ • 

SYRA C USE, N. Y., U. S. A. 

Pick a Perf6Gt Pencil 
One with n " dependable " pOint, a uniform grade-one 

that draws a clear, sharp. well-defined line. aDd to do 
tbi H  you will have to choose 

Dixon's American 
Graphite Pencils , 

tbe best made lead p encil in any 
country. Hard, soft or medium. 
Suitable for all  purpose.. Archi­
tects, d raughtslllen , clerks. report­
ers, etc. ,  tinct them a boon . . 
Send 16 cents for samples. Wortb 

doubl e  tbe money. 
J O S E P H  D I X O N  C R U C I B L E  C O . ,  J e rsey City, N. J .  

Send iJc. Jor caUtlo!1 of 

M o narch Marine 
Gaso l i ne E n g i n es ,  
if.! t o  4 5  H. P. $ :!(Xl  up. 
Grund n npM� Gns 
EUlrinc &; " Debt Co • •  

Grund RApld@, Hie)., 

THE OBER LATHES 
For 'l'uming Axe. Adze. Pick 
Sledge, Hatcbet. B ammer, Au­
ger, Fi le ,  Knife ahd Chisel Han. 
dles,W h i ffl etrees. Yokes. Spokes, 
Porch Spindles, Sta i r  Bal usters, 

,=_�� ... Table and Chair Legs and otber 
irrp.�ular work. 

Patented. IIli'" Send JOT Oircular A. 
The Ober Mfg, Co .,  1 0 B e l l  St . .  Ch ag r i n Fal ls ,  0 . ,  U . S .A. 

SHEET M ETAL NOVELT I E S . 
WE ARE PREPARED TO MAKE. ARTICLES A ND 

S TAMPINGS OF ALL KINOS AND 5 I Z E s .  
T O O L S  A ND O I E. S MANUFA C TUR£O ON 

CONTRA C T. FURNISH US BLUE PRINTS OR 
SAMPLES AND G E T  .£ S TIMA TE S . STA N DAR D S TA M P I N G CO. 

DEP ' T  R e U F FA L O  N . V. 
FLY P A P E R S, - FORM ULAS FOR 
Sticky Fly Papers are contained In SCIENTU'lC AMERI­
C A N  S UPPLEM ENT Nos. 1 11 5 7  and 1 3�4. Each isslle 
con tains several recei pes. Price 10 cents each, from 
th i s  office,  and from all  newsdealers. 

Acetylene �afety 
Is tenfold greater than with City ga� when our 
lZenerator ts empl o y ed. It sto

� 
making gas im-

�
e
il

i
��

l
Y��te Bjgf o:,inte�:�Ure.

ourteen 8izes, $15 

The L:,.�T Carbide Feed 
� Generator 

Is based on the only correct and approved system. 
tbat of feeding dry carbide in small quantities 
to a larlle volume of water. It is safe, simple. 
economical, practical and patented 

THE J. B. COLT COMPANY 

\Vell  packing device, tu bu la r , C .  F. Presl a r, 
677 ,468, 

\\'beel. See cftrl'inge wbecl. 
\\Thcel equalizing mecba nism, vehicle, T, 

B .  Dooley . . . . . . .  , . . . . . . . . . . . . . . . . . . • . .  
\\' heel sec u r i n g  df'vicf ' ,  T .  A .  Keogh . . . . . . . 
\V h ist lc , electriC, S. A. B r?wn . . . . . . . . . . . .  . 
\V indmill ,  A. A. E. Stcrzll lg . . . . . . . . . . . . .  . 
Windmill  A. T. Scott . . . . . . . . . . . . . . . . . . . · ·  
\V i ndow, 

, 
p ivoted, �. H i pol i to . .  : . . . . . . . . . .  . 

'Vi re reeling m a ch me, C. L. "T mget . . . . . .  . 
\\' iro weaving loom sbut t le , 'V. I. White-

h u rst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�' rench,  J. J. A. Millcr . . . . . . . . . . . . . . . . . . •  
Yoke fastening, neck, rl\ M.  McVay . . . . • . • •  

DESIGNS. 

677,401 
677,(;20 
677,772 
677,747 
677,805 
611,544 
677,487 

677,727 
677,529 
677,369 

Badgc, L. Sickles . . . . . . . . . . . . . . . . . . . . . . . . . .  34,702 
Budge o r  similar article, \V . L .  Pan i kotf . . . . .  34,701 
Beulll , meta l , N .  H .  Davis . . . . . . . . . . . . . . . . . .  34,721 
Boot o r  shoc, C. T .  Magu i re . . . . . . . . . . . . . . . .  34,733 
Bottle, H. C. Heinz . . . . . . . . . . . . . . . . . . . . . . . . 34,7 12 
Bmiler, Ii'. 1\:1. H a nington . . . . . . . . . . . . . . . . . .  34,725 
B " oocll or penda nt framc, J .  H. Thcbcrntb . . 34,703 
C a n e  or  um brella ring,  D .  Rose . . . . . . . . . . . . .  34,705 
Cheesc mold,  N. Simon . . . . . . . . . . . . . . . . . . . . . 34,726 
Clothcs pin, O. I-I. G reene . . . . . . . . . . . . . . . . . . .  34,7 13 
Crcam separator, P. C. Smith . . . . . . . . . . . . . . 34,727 
Cup, A .  C .  Bosselman . . . . . . . . . . . . . . . . . . . . . . 34,7 10 
I"abric,  wovcn, W .  T .  Smith . . . . . . 34,734 to 34,739 
F(,lIee w i re, barbed, D. C. Smith . . . . . . . . . . . .  34, 7 15 
Governor cy l inder , L. O. Good w i n  . . . . . . . . . . .  34,718 
L a s t  hinge member, J.  rl'. Brown . . . .  34,731 , 34,732 
:\asul  cup,  W. J .  Evans . . . . . . . . . . . . .. . . . . . . .  34,708 
PIH te, G. R .  West . . . . . . . . . . . . . . . . . . . . . . . . .  34,7 11 
R a i l  bond ,  A .  H .  Englund . . . . . . . . . . . . . . . . . .  34,7 ]6 
R u g ,  A .  Pe tzold . . . . . . . . . . . . . . . . . . . .  34,740, S4,741 
Snddlet l'ce, R. G .  Davis . . . . . . . . . . . . . . . . . . . . 34,722 
Seule f ra m e  or box blan k . W .  N .  Pelouze . . .  34,706 
� p w l l l g  machine f l'n m f' ,  It. G. Woodward . . .  34,730 
S ( ' w i n g  machine needle level', R .  G. Wood-

wH " d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,728, 34,729 
�h ud(' fi x t u re ,  w i ndow, C.  Ii'. Bassett . . . . . . . .  34,7 ] 4 
S h a v i n g  cup, J.  V .  Rcpd . . . . . . . . . . . . . . . . . . . . 34,709 
Stove, G. Thom pson . . . . . . . . . . . . . . . . . . . . . . . .  34,724 
Stove leg, gas, H. P .  St im pson . . . . . . . . . . . . .  34,723 
T h i l l  coupling platp, Kehl &. G a rthe . . . . • . . . .  34,7 19 
Tiling. A .  P l a n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . •  34,742 
Tom bstone or monu111pn t ,  B. C.  Hodges 

34,743, 34,744 
Valve, goverllor,  L.  O .  Goodw i lL . . . . . . . . . . . .  34,7 1 7 
\Yagon s t a k e ,  G .  Pml l .  . . . . . . . . . . . . . . . . . . . . . 34,720 
\Vci g- h i n g  m ac h i n <' c a se,  coin controlled, E. 

H.  Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,707 

TRADE MARKS. 
A ncsthetic,  liquid. H. J.  Bcll . . . . . . . . . . . . • • •  36,672 
Apparel, certu i n  named wca l'ing, L. Baer . . . .  36,664 
A pparel , cprtain named wearing,  B. Lowen-

stein & B ros . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 665 
Beer, a le, and porter, lag-f' I', Hudson County 

Consumel's Bn'wing Co . . . . . . . . . . . . . . • . .  36,615 
Butter,  D. E .  Wood B u t tct' Co . . . . . . . . . . . . . . 36,679 
Buttons, v('getu bl f' i v o l'Y t rousP l's, Newell 

Bros. M a n ufacturing Co . . . . . . . . . . . . . . . .  36,663 
C a n dies,  B. B. Bcrgm a n n . . . . . . . . . . . . . . . . . .  36, 685 
C a l l ned goods, Stone-O nlea n-Wells Co. 36,681 , 36,682 
Chain l inks,  detnchnhl{ ' ,  l{ in� & Hnm i lton Co. 36, 662 
Coast p l' b l'n kcs, H. C. �nglnlld . . . . . . . . . . . . . 36, 688 
Coffcl' com pollnd� J. Cu rl l l'l ck . . . . . . . . . . . . . . .  36,677 
Coff('f' . .J a v n  a n d  Moch a ,  "' inslow, Rand & 

W a t son . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . .  36, 676 
COOPf'l 'u g{', cert a i n llnmcd, J. H. H am l in & 

Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,687 
Fabrics,  c e r t a i n  n n m ed ,  G. W i l l i s  . . . .  36, 666, 36, 667 
F i re k i n d leI'S, certain  named, T. D. Bausber . 36,686 
Food products, certai n  named, M a t t i e- M itch-

ell Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,680 
Food s, com p ressf"d, Amf!l'ican CompressC'd 

Food Co. . . . . . . . . . . . . . . . . . . . . . . . .  36, 683, 36, 684 
Furniture, l'ust ic ,  O l d  H i ckory Ch a i r  Co . . . . .  36, 689 
Medicines, proprletn l',V , r. L. B row n i n g  . . . . . .  36, 669 
:\:lediciucs, pl'opl'ictu l',\', Liquid Ozone Co . . . . .  36, 610 
Optical  n ppa T'a tu s  and u(,Yicf's, L. B. H olborn 36.661 
Remedies,  eoug-h, J .  S.  Dorsey . . . . . . . . . . . . . . 36, 671 
Salves, ('�'f ' ,  Howfl n] B ros . . . . . . . . . . . . . . . . . . 36,673 
Sug-Ul',  " A , "  A mf'l' ican Suga.r _ Refinulg Co . . .  36,678 
Toilet 1)I'{ ' IHt l'a t ions nnd soaps, ccrtain named, 

Tonl�: c1ilT�,�(n)'��;';i�';I' 'co : : : : : : : : : :  : : : : : : :  ��:�� 
LABELS . 

"E. B. F. Hayth ' s G reat Egyptian Salve, for 
salves, E. B. F. Ha)' t. b  . . . . . . . . . . . . . . . . . .  8,506 

" E m p ress K i tchf'l1  Sf't . "  for k i tchen cutl�ry , 
BridJ(cton K n i fe Co . . . . . . . . . . . . . . . . . . . . . .  8,511 

" Euculcmo. " fol' n toilet prepa ratIon, C. W. 
LcfHugwell. .Tr . . . . . . . • . . . . . . . . • . . . . . . • • • .  8,504 

"Gold Ba nel Shoe Polish , "  foi' shoe polish,  P. 
l\1cLa ng-h I i I l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,509 

" Hood '9 I-'oot F l'if'IH1 , "  for a powdcl', Hood 
Chf 'mlcal  Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,505 

"J«(,l It t 1ck�' nf'llf ' , " fol' w h i s k y ,  "r. P. Str·adel' . 8,501 
"Life S:l v i n g- (' hole l'n C u r e , "  for a medicine, 

L. V .  rj� isebf' I' . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,507 
"Lith in M a l t , " for m n l t  extracts,  A. Lieber . . 8,502 
"Pri m os. " fo), m Nl ts,  A. von Cotzh aus£'tI . . . . .  8,51 0 
"Shu kf'spf'n I'C R�-t"'. "· for w h i s k y ,  L. B l u m  . . . .  8,500 
" S t l'Yx Ton i c , " for u h n i l' tonic.  W. D. S. Co . .  8,503 
"TIl(' 1\ p" stonf', ! !  for cig-a rs, J.  1\:1. Downs . . . . 8,499 
u rrhe Pf'i-lIIY Cobhler, " for a leather d reSSing, 

G .  M .  · Port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,508 
"'Vhite HOlISf' K i tcbC'1l Set, " fot' k i tchen cut-

lery, Bridgeton Knife Co . • . . • . . . . . . . . . . • •  8,512 

PRIN TS. 
"Blowin His Bazon . "  for h a rvesting machtnery, 

McCorm i c k  H a " vpst l n J(  Machine Co . . . . . . . . 367 
"Cbullut GUl1tcl'ie Parisienne, " for gloves, J. 

M. Chuunt &. Co . . . . . . . . . . . . . . . . . . . . . . . . . . 365 
"Ln l;'I'unce Shoe , "  fol' sboes, Williams, Clark 

&. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364 
"Millf' I', " for pa p(�1' h a ngPl's' trestles, H. ?ti . 

Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 368 
"Th<, Sing-PT' SNltn . "  fol' sewing machines, 

Singer ManufactUl' ing Co . . . . . . . . . . . . . . . . . .  366 

A printed copy of thp speciflca tion and drawi n J( of 
nny p n t p n t  in tbp forf"'.l?oing list, or any patcnt in 
print I ssued since 1 863, will he furnisbpd from 
tbis office for 10 cents. In ordering pleas� sta to 
the TUl m<' and number of the patent desl rC'd , and 

PHII .ADE1.:'l I I A .  BoSTON. CmCAGO. ve���r�d��� ::�e�iSth���V���o� il���de�nb�b�hfO��= I II Barctay Street, Dept. S, New York. remi t  to Mun n &. Co . . 361 Broadway, N e \v  York. 

Criterion Stereopticons. Acetylene Searcb Ligbts. I going list.  For terms and furtber pa rticulars L;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:J I address MunD & Co., 361 Broadway, New York. 

I F  Y O U  S H O O T  A R I F L E  
P·isto� o r  Shotg·un, you'lI make a B u n's 
Eye by sending th ree 2c.  sta.mps for the l(lea� Banez-book " A , "  126 pages FRE E. T h e  l atest Encycloped I a  of A'1''lllS, PO'tvders, fS hot and JJ'lLllets. Men­
t i o n  B e I E N 'r I F l e  A.IlI ER I CA N .  Address CO., N E W  HAVEN. CO�N • •  U. S. A. 

D I CKERMAN'S 
DURABLE DESKS 
Don't bU1/ 'Until 1/o'U (let o u r  catalo(Jlte-

100 pages of money saving val ues. 
A M E R I CAN STO R E  S T O O L  CO . . 33 H owa rd S t . ,  New Y n r k  

" T b e  recognized authority o n  \Yiring and Construction." 
ST ANDARD W I RING 

for Elec�ric J .... i gbt an d Powel'. as adopted 
by the F'ire U n d p.l'writel's of the (j l.lir ed 
States ; by H. C. CUSH I N G , J r . . A . l . K E  . •  

:�:C6�
i
��

l
erE3G�doo

e
�!e��1��clJll�������e��� 

Uclntral Station j).'lun agers and W i rem en. 
Becuu�e it is the only book on \V iriug 
alld Construction kept strictly up to daLe. 
Flexible Leatber Cover, pocket size, $ 1 . Sent postpaid upon receipt of price, by 

H. C .  C U S H I N G ,  J r . ,  39 Co rt l a n dt Street,  New York City ,  

N I C K E L  
AND 

E lectro- P lat ing  
Apoaratus a n d  MateriaL 

T H E  
H a n s o n  & V a n W i n k l e  

Co . •  
N f n,· n l'li. . 1" • •  1 .  

136 Li berty St . •  N .  Y.  
30 &. 3 2  S. Canal St.,  

CbiCal'o. 

INSTRUlI E N TS. Indorsed by 
the great J u l es Levy as the best in 
the world.  HI" Cstoloc. 400 i l l u­
Htrat i o n s ,  FREE. Positiv�ly the 
l owest pri ces on B a n d  I nstru ments, 
U n i forms a n d  S u p p J  i es o f a l l  k i nds. 
A l so c o n ta i n s  M u s i c  a n d  Instruc­
t i o n s  for N e w  BandR. L)'un & lIenlYt Manufadurer8. �8 Adam8 8t . . Chiugo. 

(Lyon & H e a l y  i s  the l argest mu­
sic house i n  the world-Ediwr. ) 

L E R OY R A C E R  
Is i n  every way a strictly up-to·date mount. It i s  one 

of the bandsom est bicycles 
on the market and a pleasure 
to own one. \,Ye m anufact u re 
bicycles in every state of com­
p l et ion or complete from $25 

to $35 and guaranteed for one 
year. Get our catalogue. 

Address Bicycle Dept .• J obn R. Kehn, Butfalo, N. Y. 

50 Y E A R S '  

E X P E R I E N C E  

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPYR IG HTS &c.  

A n yoT le  s e J l o i n Jl  a !ol. 1�et ch a n d  descri otion may 
� u i c k l �  ascertain our  opi l l ion  free wll ether an 
mv en tlon  1S probably pn tentabl e. Com m u n ica­
tiOIlS strictly confi dential .  H a n d book on Patents 
sent free. O l dest ag-ency for securing- patents. 

Patents taken through M u n n  &. Co. receive 
special notice. without ch a.r!!e . in the 

Sci¢nti.fic Jlm¢rican. 
A handsomely i l l u strated weeld "f". I�ar:rest c i r .  
CUi:1tlO! 1 of a n y  sc ient ific  journal .  Te rms.  $3 a 
year ; lour  months, $1. Soid by al l  newsdenlers. 

MUNN  & CO . 36 1 Broadway ,  N ew York 
Brancb Office, 62ii F St . . Washington. D. C. 

T H I S 

E LE CT R I CAL  E N G I N E E R I N G  
TA U G H T  B Y  M A I L .  

Write for o w' Free Illustrated Book. 
" CA N  I BECOM E  AN ELEC. 

TRICAL ENGINEER ? "  
'Ve t\":lch Electrical En�h1t:y ri l l)!, ElectrH' l .i)!"ll t i l l ): .  

Electric H:ll l wll)'S, l'Il ech:U1it-al EII)! i l l e e rin f,!", StC:l l l l  Eu).d 
Ileering", l'I l echanical Drawiul!', :n your hOHHl hy I I I :I I ! .  

�t!Eo�l!JiIJC�]��· .. ��IGi � 'E�i�l,oli NII�'J�JI�rU T.E, 
Dept. A, 240.242 \\1. 2Hd St • •  New Y ork. 

No. 1.  

t h e  difference between Williams· 
Shavi n g  Soap and other kinds . 
The lather of most soaps is thin 

and watery a n d  as 
soon as it  is appl ied to 
the face begins to 

evaporate. I t  ap­
pears fu l l  oflittle p in 

h oles ( see face N o .  J ) ;  
t h e  skin becomes hard 
and dry, the face 

burns and i tches ; i t 's  torture 
Lo shave with such soap. 
The lather of Williams' soap 
is always thick, moist and 
creamy ( see face No. 2) ; it 
softens the beard, makes the I 
skin soft,  pliable and \'(:1·  
vety,  and renders shaving 
e a s y  a n d  a g r e e a b l e . 

Will iams· soap is the only kind that 

" Won't Dry on the Face." 
No. :I. 

Only firm in the world making a specialty of Shaving Soaps. . SOLD EVERYWHERE.  
THE J. B. WILLIAMS CO.,  Glastoobury, Cooo. 

LONDON. PARIS. DRESDEN. SYDNEY. 

"A great delll in :\ htUe �O:l.(;e." -TAe Prf". 

Htbt 
Jour·track 
Strits." 

rl'b i s  is tbe title of 8 series of books of travel 
and education issued by t h e  Pat;Sellger J )e­
partment of tbe 
N E W  Y O R K  C E N T R A L  & H U D S O N  R I VER R. R 

'rhese small bC)oks are ttllNl with ln fOJ'Ul :l­
tion regard ing tbt: best modes of tT'av e l  aT ld  
t iJ e  education t h a t  cun b e s �  be obtai ned uy 
travel. 

Tbey relate speciftcally to the grent resorts 
of .A me:ica - to t rips to the islalH.ts of tl.te Selt 
and arou nd the worJd . 

'l'hey also co ntain numerous i l l u strat ioTlS 
and n('w and accurate maps of the cOWltr,Y 
d e:scribed. 

A ('opy of the ·W-page I l l ustrated Call1l o;.!ue of the " Four­Tr:l.ck !Series " w i l l  be !;ent free. post-paid, 11 1 '011 rece i l , t of postal!e stamp by Geoq;e H .  DanieI�, ( : eller:d Pas."cl1)!i.'r 
J\g-el1t,  N t;l w  '{ork Cel1 tral  &. 1 11 1 (lsoll H i ver Haiiroad, G r:tllli 
Central :-:tati ol l ,  N e w  York. 

NEW DOMESTI C are equal to twn C'f 
any otber. becaI . , e  
t b e y  make bOl h 

S EWI N G  M A C H I N E S  �t�t�I,�' 
and l o c i, 

G E N E RA L  O F F I C E S ,  1 6 Exchange P l ac e ,  New Y o r k .  

% H .  P. G A S  E N G I N E  C A ST I N G S  
P 1lt�

t
Illa}

s
..:'W:��, ��1\� .J:3\�� fg[r��y,a�0.f\�ey90rk. 

I CE llIA C H I N ES, Corliss E n gi n e �  l11"ewers' 
and B o t t l e rs' ill.LC h i n c1"Y .  'l'E!1� V I L' J' I,R 
j).1 FG. CO . •  sro Cl i n t on Street , M i l wa u k ee. \V i s .  

�������;l;:� T Y P E  W H E E L S .  M o on s &. £ X PE R I M ENTAL WORK_SrloA,Ll. MACHt"ERY NOVELT IES  r.. ETC. NEW '":0 .sTENCIL WORKS 1 0 0  NASSAU  S! �.Y.  

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions develuped. Special l\1acb i n ery . 

E. V. B A I L LAR D ,  F o x  B l d g  . . F ra n k l i n  S q u a r e ,  N e w  Y o r k .  

AGE  NT S I -��':te����si�l��s,�H��t�)�'�fi��;�rg���il��: 
&b��p:.ri��ctf175r�� �'g�lr�.1$ir���oS��iLg�i�,o�10. Le

w i s  

AG ENTS g�r s�lgl�ib O:n�O����I���� �:IWT�g
n

�itl?�l!l� 

W��04t:bl��:nS\�e
a
e�? s��L��:�:)�io. 

Sa)" ers & Com pan), , 

�.�.i"WI 
P A T T E R N  A N D  M O D E L  M A K E R S .  

S T AT L E R ' S  A m��re"an H O T E L 
T b e  Largest in t b e  W od d .  Send for map of 
city and Ex position grounds, also folder t e l ling bow to 
secure guaranteed accommodations. 
F. C. S T AT l E R ,  Pro p . ) Statler's H otel, at Ex position. 

U u ff'ul0, N.  Y. Statler's Rest aurant. Ellicott Sq 

G R I N D E R 
U P R I G H T  

D R I L L S 



To Have ana To HoI a 
one of tbe best 
b uilt. best nppear-
��g 

a�ro<!nciefl�� i:;.� 
gues the possession 
of a 
W I NTON 

M OT O R  

CA R R I A G E  
It i s  easy to under· PR ICE $ 1 , 2 0 0 .  stand and. opernte. 

i s  strom!. snfe and durable and is alsu the most eco­
nomical ilutomobi le  flOW on t he m arket. 
'l' H .E �V I i'i 'l' O N  lU O 'I' O R  C A R R I A GE CO.,  

4SG Bel dell �t l'eet . Cleveln.nc1, Oh io, U .  S. A. 
}�AST E IlN DE POT. If.1O-152 East 58th Street, New York. 

"THIS WILL CAR.R.Y YOU" 
30 Miles 

On One 

"'barge . .  
MADE BY 

SCOTT A U TO M O B I L E  CO M PA N Y , 
3 9 2 7- 3 9 3 9  O L I V E  S T R E ET, 

ST. LOUIS,  U .  S.  A .  
Manufacturers of Reliable Storage Batteries. 

Write jor P·rices. 

strong road wagon. 
running �ear tbrough­
H .  P. motor and no 

used. Body free for 
currying packages. Fuel 
tank m��bf�regflit� 

miles without 
Price $S5O. 

GET A RUNN I NG  GEAR and 
BU I LD YOUR OWN 

A U T O M O B I L E 
We make two 

styles, solid rub­
ber or pneumatic 
t i r e s ,  complete 
with sprin/i!s and 
wood wheels. 

The Brecht  A u t o m o b i l e  Co . , 1 2 0 5  Cass Av. , S t . L o u i s , M o .  

J titutifit �lUtritau. 

WALT HAM WATC H ES 
The factory of the Waltham 

'Watch Company is the largest and 
most complete establishment of the 
kind in this or any other country. 

Waltham Watches are the most 
accurate pocket time-pieces it is 
possible to make. 
I I  The Perfectea American Watch ", an illustratea book 

of interesting information about watches, will be sent 
free upon request. 

The " Wolveri n e " Th ree 
Cyl inder  Gaso l i n e  Ma­
r ine  E n g i ne .  
T h e  o n l y  rtlversiug and  se l f­
Htattiug' g:lsol ine t:Ugilill 011 
t,he Illarkt:t. Lightt:st engine for t.he power bui lt .  Pmct i ­
{;:d l y  1 1 0  vibration. AbsoJlltll_ 
l y  Imftl, Single, double !llld 
triple marine :lIld stationary 
motors from I}( to 30 H. P. 
W O L V E R I N E  

M O T O R  W O R K S ,  
G ra n d  Rap i d s ,  M i c h .  

American Waltham Watch Company, 
Waltham, Mass. 

CHARTER ENG I NE  
us En ::YA�;ACgNE 

F O R  ANY P U R POSE 
FU }�I_.-Gasoline, Gus, Distil late 

Stat i o n a l i e s .  P o rtab l e s .  E n g i n e s  a n d  
P u m p s ,  H o i s t e r s  

Sellcl for Catal.o(J'I.t8 wnd 'l'estimoll:ials. a::r State Y our Puwer Needs 
C H A R T E R  GAS E N G I N E  C O . ,  Box 1 4 8 ,  ST E R L I N G ,  I L L . 

Dots 12% Tnttrtst �oU ? 
I f  it does , we would be pleased to have you send us your name and 

address, that we m ay send you a bookl et wbich w i l l  tel l you all about 

"Jupiter Steel Castings " and the " Neal Duplex Brake, " as wel l as giv­

ing you ful l  i n formation concerning the Treasury Shares in this company, 

a block of which is  now offered for sale at par val u e ,  $5 . 00 per share. 

For a year and a hal f quarterly dividends, at the rate of 1 2  per cent. 

per annum, have been paid on all the outstanding stock of this company, 

and this dividend rate will be increased as soon as we can enlarge our 

plant at Everett, Mass . ,  to meet the needs of rapidly growing business . 

The plant which we now have at Everett cost us over $250} 000, but 

it is not large enough . 

We have j ust received an order from the Fore River Ship and 

Engine Company for over one mill ion pounds of J upiter Steel Casti ngs 

to be used in the construction of the New Battleships " Rhode Island " 

and " New Jersey , " which this company is building for the United 

States Government.  An order like this should mean something to every 

careful and sagacious i nvestor. 

THE UNITED STATES STEEL CO., 
1 43 Oliver Street, BOSTON, MASS. 

<r 
T H E  LATEST A Rel iab le  and S imple  

JULY 13, 1 <)0 1 .  

���&Aft5 -M A D E  AT K EY W E'.STJ-
These Cigars are manufactured under ! 

.the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
�'",,,,,,,,,,,,,,,,,,,J 

P I K E ' S  O I L  S T O N E S .  

• •  STAN D ARD O F  T n 1,  W() J(' L J) • •  An k-in(ls f01" aU 1l'W I'J !OSI'S. , Send for Catalog of SbarpeLlillg Stones for everythmg 
tb at has all, edge . . 

P I K E  M F G .  CO. P I K E  STAT IO N  N .  H .  

VV A T C H E S ! 
No advertisement CH,n pr oper ly  portray 

the �triki l la  enect8 produced in our 
watcbes, 'l'bey are i l l ustrated in our 

B L U E  B O O K  s h o w i n g  Lad ies '  Watch e s  
in al l metals a n d  exquisite enamels ; 
our 

R E D  B O O K  s h o w i n g  M e n ' s  and Boys' 
Watches 

with up-to-date attractive designs. 
Blue or Red Book sent on app l i cation. 

T H E  N E W  E N C LA N D  W A T C H  CO. ,  
3 7  & 3 9  Maiden Lane. 149 State Street, 

New York City. Chicago. 
Spreckels Bui lding, San Francisco. 

Has Its own ralls 
and Is I he short,. 
est line to 

BUFFALO 
AND THB 

FALLS. 
Stop-overs given 
at both points on 
an tickets. 

For Detcrlpthe aatler, Ratet, etc .. eall OD ........ ",'ab •• b Tlck.t .seDt. or addru. 

C. S. CR.l!il&, Gu'l P ... ·, and Ticket .l,eDt" 81' LOUtS. 

Knox Gaso l i n e  Runabout.  T I C �n� �n�r�ctio�a�pH I N E 
Invigoration combined. 

FOU R CYL I NDER  
Gasoline 

'--Motor 
Im.med iate 
Delivery. 

WHY SO POPULAR ' 
Novel and i mproved engine. 
Entire absence of water. 

Large carrying space in the 
body. 

Ample power and all changes 
\ If speed. 

180 mi les on the six g-aJlons 
c � fuel carried. 

Used ill all parts of the 
country. 

Very 

By ex&;e:a�112g�ehts extra. 
R .  I .  T e l e p h o n e  & E l ec t r i c  C o .  2 2  Calender St., Providence, R .  I .  

For MARINE, VEHICLE and 
BICYCLE MOTORS,  

with Work ing Drawings . 

Catalogue for the aski'll.(J. 

M O T O R  V E H I C L E  P O W E R  C O . ,  1 2 2 9  S p r i n g  Garden  St .  
N . Y .  Office,  6 2  Gold S t .  P h i lad e l p h i a .  

HOrIER F. L1VERrIORE,  

WIRELESS TELEGRA PHY.- SCIEN-
'rIFIC AMERICAN SUPPL EJ\n: :,\ 'T Nos. 1 � 1 :1 , ] :1 2 7 ,  ] :.J''!S and 1 3:.! n .  contain m ustrated articles on  tb is  
subject by G. ,Marconi.  Add i t iona l  il lusLrated articles 
by other authors al'e contained i n  Scn:NTn.�rc A M  ERI­
CAN SUPPLEIH EN 'J' Nos. 1 ] �4 . 1 1 3 1 . 1 1 ' 7 ,  1 J 1. '.!,  
1 � 1 7, l � l S, 1 2 1 H  and ] 3 0 4 .  'fb ese pa.pers con· 

stitute a valuabJe treatise on wireless telegraphy. Price 
10 cents each from this offi ce, and al1 newsdealers. 

&.1 i j':O;J -1,,';A-) :1 -] �;. 
[s  the highest class A cetylene Gas Burner. A l l  Lava 

�;P�bt:n��� .n
rC����e�����n�e�ol�Vi�8:t candle pow· 

S'l' A'l'E LI N E  MFG 3'0., ClJattanooga, 'l'enn. ,  U. S.  A. 
LIST OF AG EXTS.-A. P. USOE IUi Il,t., 33 Stanhope Street, Boston, �l ass. S I ' A I . I H N G- B I P W H I. Co., ?!) \Vest 42d Street, New York City 

1\' ·H ,��s .�{��f l�v��:��l:\ :�·��e ';l���eh·hi�:'l��:
d
� :thi:\��� A��;O��:�DC�� LOWELL M O D E L  C O . ,  22  W i g g i n  S t . ,  Lowe l l ,  Mass.  Brass an d Copper 39:lf. ! I Ih"e Slreet . SL Louis, !\to .  J' I " U K K Cvcu: & AUTOMOBILE 

CO:o.I I' A C\' Y ,  Dt!l:I\\":m� St reet. & ?\I:tssachusetkl Avellue, Indianapolis, Ind. T 
K N O X  A U T O M O B I L E  C O . ,  S P R I NG F I E L D ,  MASS . H 

E 
A 

We 

Topopnone, �25 
PREVE NTS M A R I N E  O I SAST E R S  I N  

F <> G- S . 
factUre 
N O TES. 
C H EC K S. 
D R A FTS, 
H I L I.S OF 

See SC I . A�r., March 30, 1901, or write for Circular to 
J .  B .  C O LT CO. ,  R o o m  1 . 2 1  Barc lay  S t . ,  N ew York.  

LA D I N G 
and other mon. 
et 3.ry paper 
absol utely 
prot ected 
:ft�i:���(Jn. 
Rel'iable 
(I.{Ien ts 
1vanted. 

and furnish you samples. 
Cost is very littJe. 

The Secur i ty  
Check C o .  

45 Lib'rty 
Street, 

New 
York. 

The . .  Improved 
APPLIED TO YOUR 
AUTOMOBILE 

. •  OR • •  

CARRIAGE 

Sheet. \V h'e, n,od and Tubi ng, 
S E A M L E S S  BRASS AND C O P P E R  T U B E S .  

Size!! 1 · 1 00 o .  d. to 8 inch o. d .  

Brass Speci alties.  

80 P E A R L  ST R F E T , BOSTO N , M A SS .  S caIns All varieL1es at 10we�t prmes. Hest Railroad Track and 'Vagon or �tock Scales madt'. 
Also 1000 useful artiCles. including Safe�. 
Sewing Machines, Bicycle�. 'rools. etc. eavt' 

Money. List� Free.  CH I C A G O  �l· A L1;: Co . .  Chicago. 1 1 1 .  

CONTROL O F  FIRE.-VALUABLE PA- BUFFALO Vi sitors can have 

per on fire extinl2:ui sbment. SC I ENTIFIC A M EIUCAN 
C o m fo rt at t h e . ����Ll;'t��:f

nd
l�

I
�!'ws::�r:rs�O cen ts

. For sale by Woodbin� fiot�1 " BEL L 000 MET E R NOTE.-AII ,ooms ." .uts;:', ·,oo:ns.�'�'!��"�'?'�h.�;�.RK 

w i l l  give y o u  t h e  exact distat�ce traveled, and an­

nou nce each m i l e  passed by the stroke of a bell. 

Send jor Descriptive Circular S. 

S _  H .  D A V I S  &. C O .  
Cor. Portlaod & Sudbury St8., Bostou, lll as8 

Why sto'O at a "  Pan-Am Hotel " whpll you Cfln get t h e  
best accommodations at t h e  'Voodbi ne at the same 
price ? Booklets, maps and floor plans i'ree. 

JESSO P'S ST E E LTHB\�[r 
FOR TOO L S, S AW S  E TC. 

W'!! J E S SOP t. S O N S  1.: 2  91 JOHN S T.  NEW YORK 




