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NEW YORK, SATURDAY, JUNE 9, 1900., 

AiutOSPHERIC RESISTANCE TO RAILROAD, TRAINS. 
'In our, issue of July 15, of last year, we 'u'instrated 

and cOmmented at considerable length upon the re­
markable speed of over sixty-two miles made by a bicy­
clist paced by a locomotive over a mile of measured 
tr8.ck. In speaking of the lessons in air-resistance 
taught by this performance, we referred to the proposal 
of Mr. F. U. Adams to sheathe a railroad train, and give 
it a Cl'oss-section similar to the shield used in this bicycle 
trial-this with a. view to proving the correctness 
of his theory tha,t atmospheric resistance could be 
greatly reduced, and the speed proportionately in­
creased, by building 'a train with'something cif the 
wedge�sbaped ends and' smooth aud continuoDs lines 
that characterize the models of steamships. 

Thanks to the enterprise of the Baltimore and Ohio 
Railroad, a full�sized train has been equipped on the 
illlt'S suggested, and a series of trials is now b-eing made 
uUIler ,working conditions, and under a' ��Y�f�iii,. of 
clil'Onometer timings which should preclude "!l.lt possi­
bility of error. On another page will be fonnd aniJlus­
tration of the train and an account' of the'trial ruJi;C-of 
forty miles between Baltimore 'and WashitlJtOn.�'i We 
are free to confess that" unless there �"'eeri s� 
error in the timing or the distances"ihe "result;;'iire 
without a parallel, and may be taken 8.l! e&mblisi!1:ng a 
re�ord in higb-speed railroad travet 

While it is true that forty miles has. on other occa­
sions, heen run at a higher average, speed than silty­
four miles an hour, the record has never been In�de 
under such unfavorable circumstances. The present 
run was made .from start to stop,with one -slow-down 
to .twenty miles an.hour, and the line, on account of 
its grades and curvature, is not to be compar'ed with 
the stl'aightllDd level stretches of track over which 
phimom!lnal speeds have been hitherto attained: 
,�he most surprising records on this trial(which are 

such as may well strain the c1"edulity of railroad men) 
were obtained over �he 20'1 miles from AnnapoIi8,:runc� 
tion to Trinidad, which were cove'red at the rate of 78'6 
miles an h�ur.This woulg be a ',..el�arbble performance 
for a' 57-ton engine if it were bauling a train of,170 tons 
over a level road' ;' but when we bear "in mind that'the 
first 7 miles was on an u'p.grade of from 25 to'55 feet; to 
the luile, and that t.o maintain' ,the high average the 
last 5 miles of downgra.p� was 'run at the rate �of)0�'8 
llliles per hour, it is evident that some abnormal eon­
ditions.,must have been present, to rendl!r such 'a feat 
pOl!sible.There is no authentic record of such � speed 
havillg been attained, even for one mile ; for although 
a speed of 112 miles an hour was claimed to have' b�eit 
made by the Empire'State Express, the officials �f' the 
New York Central Road have rejected ilia. record ,as 
being doubtful. " '., , 

It has been pointed out by Mr. Rous-MarUn,' who 
spends most of his. time upon the footplate of e;xpress 
engines, ,and is the accepted authorjty�'on the "sub­
ject, that a liberal perc,ent'age:'must be deducted from 
most of the so-called record speeds of train's' (p�rticiu­
larly where the distances are a iuile, or less tliaii� mile 
in hingth), because an error Qf. a ve.ry small fractioll'in 
the timing will make a very large error in the estimated 
speed per hour. We are informed by Mr. A4am� that 
error was guarded against in t.he case,of the B.altimore 
and Ohio train, by providing 'five timekeepers and 
taking the average of the times recorded by'the stop 
watches as each station was passed. There ,vas a close 
agreement, betwet'n the watches as .to the time oc�u{l(ed 
in running from Alexander Junction to Trinidad, ,and 
if the distance is, as stated, exactly 11 ve miles, the' re­
cord of over 100 miles an hour must be taken as estab-
lished. : , , " ' . " ' , 
Th� results of thi,s most interesting experiment are 
not .so surprising, if we bear, in mind what the wind­
shield has done for the bicyclist. The fastest riders 
can barely cover a mile, �npaced, in two minutes ; put 
with a moto-cycle to pace him a rider has uiade the ilis­
tance in one minute and nineteen seconds, and beqjnd 
the more complete shetter of a locomotive and c�r the 
mjie has been done in fifty-sev(jn and four-fifths sec­
Qods. It is natllral to supwse that. by smoothi�g,out 
the trai�, as it were, and preveriting the air from 'clos­
ing in upon platforms and trucks, a proportionate in­
crease of speed would be realized. At the same tiwe 

it cannot ge denied that the results are so unpre­
cedented as, to lend extraordinary interest to the trials 
which have, yet to be made. 

THE TOTAL ECLIPSE OF THE SUN. 
It is safe to say that the total eclipse of the sun of 

May 28,.1900, has attracted more attention, at lea8t in 
the United States, and been more widely ob .. erved by 
both professionals and awateurs, than alloY previous 
eclipse; The increasing interest in this alw&(ys instruc­
tive phenomenon and the great improveu,em; ill the 
modern instruments for, taking accurate oDservatiOfls 
accQunt for much of thi��but the llIain and controlling 
reaspn, 'was the convenient locality of the - moon's 
shad1>W 011 the surfade', of the earth, genera:liy known 
as the path of the eclii>se. This path exteMed.in an 
aluiost straight line about 50 miles in widtli fl'olntbe 
southeastern part of, Luuisiana to the capes of' the 
Chesapeake. passing""ovel' portions. of Louisiana, 
Alabama, Georgia, North and South Carolirta aria Vir­
ginia, including New 'O'rleans and other cities of our 
Southern States. Th

'
is location of the path of the sun 

notoniy afforded to the inhabitants of this section of 
the c�u�try an easy opp'ortullity to see'�he eclipse, b�t 
made excursion parties a special feature of the occa­
sion, and the President left Washington on the dis­
patch boat •. Dolphin" 'with a party in order to view 
the eClip'se near Norfolk, Va. , ' ,' 
There 'was, however, nothing novel or striking in 
the Ileneral nature ·of the eclipse,and it resewbled 
in many respects its immediate pr�decessors. The 
corona wa,s very siwilar to those of the eclipses of 
1878 and 1889, and ,Ii,k,e them extended on one side 
of the sun in the shape of a long, pointed streamer, 
arid on the othE'r side like an eno'rmous fish tail, in the 
extreme end of which was the planet Mercury., �It bas 
also' been described' as consisting ,'of three principal 
stre",mers of about equal length,and one of about' 
half the length of. the other three, and of curved 
rays'from the poles'of :the sun, which' were very con­
sp'i�iious. Another observer says tl}at hes�\V fifteen 
stre�mers in the northpoillr regiQn'ofthe SUD, ofilven 
6nd regular stru�tur!!," with' bright centers. In the 
south polar region the streamers were rolling frpm a 
'PP!nt. not near thec����r of the sun, but near its'liiqb-;. 
and' w,er,e of a finer, stl;,Ucture, and .!wm� "of 'them 
crossed. 

The corona was bll1ish green in color, and some de­
scribed it as having a. silvery hue. The solar promi­
nences or the .chromosphere, instead of the usual car­
mine or light crimson, was remarkable for being light 
pink, which, accordigg, to PrOf. Eastman" is a very un-
usual thing. ' , " ' , , 

Oue reason 'given for the grea't,similarity'of the co­
rona in the eclipses of 1878, 1889 and' 1900' is' the fact 
tha.t these years were' all years of miniinul,ll'sun spots, 
and .it is supposed to' bear out the theory 'tilat a rela­
.tion exists between the sun spots, and the,cOr6n8.. 

But while the corona. was a beautiful and a.we-Inspir­
ing, sight, it was nof'cOnsidered to have equaied its . .»L :,. , predecesso�s., It was fainter than in.1878 and dilliwel' 
than usual; the prominent white piaceswere entJrely 
wanting"aQd..the, stre�ll! ,were, not,quite,as active as 
formerly. 

' 
. 1., • 

SCIENTIFIC' l'RANSLATION: 
(llancing over the list or'scientific books which are 

pulllis�ed each year in ever increasing numbers"one 
fillds that not a few o'f :them are translations'of Gel'­
Illan��il'd F�ench' work�, which have been' deemed of 
s�c;ipnt imp()rtance and value to warrant a reissue in 
E�gland ... ����he :rr.Qited StateS:: The, introduction to 
Eoglis{l"�,a,.king�ci�ntists of works whose writers are, 
respecte'd its authciI:lties is undeoiably'-p.rais(;wortby; 
bat, the rAgged Engiish'in which the'thoughts of these 
foreign'a';t�orSJlaVe ��en clothed must give us pause 
and,ca.use us to:refiect whether engineers an'd chemists 
wo�ld 'not dowell: to � brush up their' German ,and 
French, Illildew�(};by;l(>�g'disuse, and to read in their 
unQefiled native'language those'w()r�s which are now 
pr��e�tl!g in uncouth drjl,ss." ' , , ' , ThE} translation of a scientific treatise is both 'blore 
dim�'" lt AI;ld �ore,.re�aUY accomplished than the trans­
lat�o� �t:jt n9,��'I�r :?¥i'-,Y,; '�D?ore difficult because it re­
qUires ID additIOn t�a,m!lJ!tery of two languages, a 
reasonably thoroogoh k'tiowledg�. of . the subject under 
diseusSiqn; more readilY accompI'ished' because 'ele­
gance, of expression ';Dust �ive place,'to accuracy of 
translation. Indeed, eX,actness is the prime, rE!qllisite 
of a ren�e,ring of. a foreign scientific work. 

,. , 

But sometimes it happens that a scienti,6c, \vr,iter is 
not only a. man of thought, but also iL 'man9f. con­
siderable literary ability" who clothes his thougfi't in 
phrases and sentences artistically formed and grouped. ' 
The tra.nslation of the ,writings of such a 'm'an,, c�ases 
tO,be ��rely an intellectual task; it becomes an under­
taking in which the feeling and good t�te of th� trans­
lator are' called' into requ�ition to reproduc� as faith­
fully as possible ,the styltt",as well as the intellectual 
traits of the original. A Frenchman, wh� wQuId con­
Rtrue into his mother-tongue the lectures of Huxley 
and Tyndall, would .seek to convey in ,lis, version 
something more than th� were thought ofbis original. 

Be',would endeavor torefieet the style as well-not 
that he would ever fully succeed, for the idiomatic 
grace of one language can never find an exact coun­
terpart in another; but hE- would deem it necessary to 
convey to his readers sowething of the color, the 
music, and the puggestiveness of the English work. 
In short, he would attempt to reproduce the man, even 
tQ his mannerisms, as well as the thought of the man. 

'l'IJat lllOSt scientific translators fail to catch the 
style of the foreign author is too often ,due to a defi­
cif,mt knowledge of their own language. A well·known 

, alld IllOst successful translator of novels, a woman who 
has presented to Americans many of the most popular 
wOl'ks of German fictioB, once r�marked: .. Anybo�y 
can find out the meaning of a French and German 
teirt ; that is simpl�; a matter of using a gramlll'ar and 
a dictionary. The �ecret of making an ackptat,lIe 
translation lies in the ability to express that weaning 
in good English." ' 

But granting that the dictionary is a matter of sec­
ondary import,anee to the translator of novels, it can 
not I;>e denied that.it is well-nigh indispensl,ble to thE' 
man whl) is rendering into English the works of a 
foreign ,scientist. ,As' the late MaRter of Balliol 
waS"wont to say, no one is infallible,"":'oot even the 
youngest of us.' No translator can be expectt!d'to 
know the English equivalent of every foreign ,techni­
cal term; he must of necessity have recourse to a good 
lexicon in which he is sur� to find reasonably accurate 
translations of technical' phrases. But unfo'rturi�t{.ly 
the dictionaries at present in 'use are most dangerou!! 
things. 'I'hat they are for the most part old is pardon­
able ; but that their definitions should often be,inade­
quate and sometitnes inaccurate is inexcusable. 

Few works become so quickly antiquated as scien­
tific dictionaries. An. invention frE\�uently requires 
the coinIng of an entire terminology ,to define ,�h'� new 
contrivance and its functions. The introdllction of 
the phonograph and telephone, the invention 9f the 
steam engine and dynamo' electric 'machine, ,tIiil. dis­
coveryof the Roentgen rays, have each been the means 
of enriching our scientific vocabulary with wprds' that 
have been hmnediately seized and absorbed in the 
te.!l�uli.cal speech oftlie·dq,y. _Although of new mint­
age, these terms are as commonly used,asany i� or$li­
nary mechanical parlance. Obviously the dictjoDllry 

. in which they are not contained is incomplete. And, :ret 
most of, the purely te,llhnical dtct,ionarie!l are so i�lne(.lt­
ably deficient ill this respec't that, for example, many 
of the terms used in electrical engineering for the last 
fifteen years, find no 'place in their pages. For this 
reason the task of the scientific translator is relldered 
dQ�bly difficult. In order faithfuily to render a scien­
tific treatise into English he must, in a meitsure, be in­
dep�ndent of the,lt!xicO[,l; he must'be sufficiently con­
verSant with th� �opic nnde�,piscussion to supply, when 
his dictionary fails him, a correct translation of a term, 
and to select from a number of meanings tha.t which 
adequately fills his needs. We shall not readily torget 
a translation of an article on a German airship, Pllb­
llshed in a prowinent �merican newspaper, in which 
tIle Gerlllan ,word for .. car" (Gondel) was literally 
translated by .. Gondola," an' example either of !to too 
slavish adherence to·the original or a lack of judgment 
on the,:part of the translator." ' '. ' 

The, habit of consulting a good technical dictionary 
is one of the means of cultivating a nice appreciation 
of distinctions'i'n scientific synonyms., One acquires, 
woreover. an excellent understanding of the, possibili­
ties' of one's moth�r tongue as well as a knowledge of 
its defects aud of ,its advantages over other languages. 

The En/otli�h translator will' tell you that, of, all 
languages, French is the most idiomatic ; German the 
le�st. And although he ha'.snot the blessedG!'lrman 
privilege of compounding words ad libitum to meet'his 
special requirements, he rejoice$in that wealth of 

,synonyms which enables him to render, a,for�j�n 
sentence 'into good Anglo-Sa.xon with much, of. its 

'original vigor and idiomatic cQQnotation,- and to 'give 
;to' Jiis translation all the ina'rks of an English work, 
with no trllcte 'whatever of the foreign idiom .. 

� -:-" ' . . . . 
THE "':OE'NTRAL LONDON TUNNEL.' ROAD. 

.A. number of details have been recen'tiy.jniblished as 
to the new underground electric rail�.aY o(LODdon. 
This road, which is called the .Centrai, LondO�:'com­

'm�nces in the city, near the'l3a.nkofEngla:n·d,;a� a 
point where the circulation is.g,rea�st; it traV'erse� the 
city in a nearlystl'aight line, its route following wa,inly 
HQlborn and Oxford Street, ending at Shepherd's 

. Bpsh, not fal' from the Uxbridge Station of the Metro­
politan; it ha,s 12 intermediate stations. The,line is 
formed of two tunnels, with metallic lining, at 80 .feet 

:below the street Jevel, having' an interior diatneter 
,of Ilfeet. At the stations the tunnels are enlarged to 
20 feet diameter over a length 370 feet. 'l'h,e. stations 
are' reached frOID above by three pits; one otthese is 
18 feet in diameter, and has a spiral staircase, the. two 

"others, of 23 feet diaIJlE'ter, being each providetI �with 
-t.wo 'electric elevators. these' ha.ving a ca,pacity of 100 
pel;sons each. 'rhe tr�cks of the road are laid �ith 
Sl'eel'rai1s of 100 ,fb. tothe yard; a third rail placed in 
tbe center sel'ves to bring the current for the motors. 



The road now has 32 locomotives, and the trains are 
luad� up of 7 cars, carrying 336 passpngers. The weight 
of the train. without locomotive, is 105 tons. the latter 
weighing 42 tons. The average speed is 14 miles per 
hour, with stops of 20 seconds at the stations; a maxi­
mum speed of �O miles is allowed. The trains follow 
each other at intervals of 2% minutes, and this is re­
dueed to 2 minutes at times of greatest traffic. ' 

The profile of the road presents the peculiarity that 
each station occupies a level between two grades, 
�cending and dt'!lcending, of 3 per cent. This gives a 
diminution of speed upon arriving, and on the other 
hand makes it easier to start the motors on leaving the 
station; this arrangement gives a considerable economy 
of current.. The central station is located at Shepherd's 
Bush, and supplies three-phase current at a tension of 
5,000 volts ; this is transformed in four sub-stations to 
continuous current at 500 volts for the motors. The 
locomotives have two trucks, each of which is pro­
vided with two motors. The current is taken by 
rubbing contacts upon the central rail. The annual 
expenses of operation are estimated at $660,000, this 
being made on a basis of 2� minute hlt.ervals for the 
trains. 

• ••• • 

SMELTING PROCESS FOR Zr1fC ORE&. 
The zinc industry has been brought prl(>ininently 

hpforethe public by the promotion of manY'ool'n pauies 
td operate the rich mines of the Joplin dht.rict of 
Missouri and Arkan"as, a profitable sta�e of affairs 
h�villg resulted fl'om the eire producers' combining and 
dictating prices to the smeltt'rs. It happens that the 
J9plin mines produce over 60 per ct'nt of the world's 
output of zinc ores which can be reduced economically 
by present methods. From the standpoint of scientific 
Slill,lting, zinc occupies a most unsatisfactory position. 
The reduction of its ores is accomplished by processes 
.. just as clumsy as they were when Paracelsus described 
tq!lm more than three hundred years ago." Arthur 
Winslow states in an article upon the lead and zinc in­
d"try of Missouri. that in making zinc upon a large 
sc�e about 25 to 30 per cent of the metal is lost, and 
th:it it takes 3 tons of ore averaging from 45 to 50 per 
cent of zinc, 6 tons of coal, and 700 pounds of refrac­
tory materials to yield 1 ton of zinc. The present 
metl\Exl& require rich ores which a.re first roasted to 
tranSCoFm"tBeir zinc compounds into oxide. The 
calcined ore is mixed with coal and loaded in small 
charges into clay retorts which are placed, many 
at a time, in a special furnace. Upon heating, the 
zinc is produced and volatilized, the vapors being .led 
to condensing apparatus by suitable connections with 
the retorts. This laboratory method has· to be em­
ployed because the temperature of reduction of zinc 
oxide and the boiling-point of zinc at atmospheric 
pressure differ by but a few degrees. Many endeavors 
to produce zinc, like iron, lead, and copper, in a blast­
furnace have failed, the metal being vaporized and 
lost with the gases as zinc dust, a mixture of zinc oxide 
and finely divided zinc. 

There exist throughout thp West un limited deposits 
of sulphureted zinc-lead ores, carrying gpnerally a 
small amount of silver.. They are cheap but refrac­
tory. An easily available ore of this nature contains 
20 per cent lead, 30 per cent zinc� and 40 ounces of sil­
ver per ton. At the present day these ores are utilized. 
by the lead smelters. In the ordinary way of lead 
�melting rich ores are required. These being rare and 
the competition keen, the smelter has to purchase 
them at prices not only leaving no profit but mostly 
entailing actual loss. To counterbalance this loss there 
is inclu�ed in the furnace charges as much of the 
cheap, refactory ores as can safely be added. Yet. in 
the present method of smelting, not only is the whole 
of the zinc lost, but its very presence causes great losses 
of lead, silver, and gold, part!2:- due to the formation of 
flue dust and partly by the production of a viscous slag 
rich in zinc. In purcQasing these ores the smelter does 
not pay for the zinc and dedul'ts, moreover, 50 cents 
per ton from the price established by the amount of 
lead and precious metals for each per cent of zinc 
above 10. As the zinc passing into the slag renders 
them very viscous, the smelter can only add as much 
as is compatible with economy. It is not good prac­
tice to have more than 7 per cent of zinc in the slag. , 
On- this basis the quantity of zinc lost in' slag.ill the 
United States amounts to more than its total annual 
production. 

Dr. Elllil E. Lungwitz, a mining engineer of consid­
erable experience, has invented a process for the smelt­
ing of these refractory ores and the recovery of prac­
til'ally all the contained metals. It merits attention 
because it rests upon a sound. scientific foundation, , 
and the facts involved have been established by careful' ' 
experiments made in the laboratory' of the Royal Poly­
tt'chnic School of Berlin by Dr. Lungwitz and ])r. 
R. C. Schi1pphaus. The process is based upon the fact 
that the boiling point of 8. liqUid is an increasing func· 
tion of the pressure. Dr. Karl Barus has determined 
tbe most reliable figures with regard to zinc, and states 
that in the neighborhood of atmospheric pre�sure, the 
temperature increment of the boiling point of zinc 
-1IoIuounts to 1'5° O. for each additional centimeter of 

J ,itltifi, �.tri,al. 
mercury pressure. Briefly, Dr. Lungwitz proposes to 
smelt zinc ores in a blast furnace under pressure suffi­
cient to keep the zinc liquid at the temperature of the 
furnace and to withdraw it in such a manner that it 
will have a temperature below its boiling point under 
atmospheric pressure when it reaches the receiving 
vessels. The objection occurs at once that bulky con­
structions like blast furnaces do not lend themselves to 
designs involving high internal pressures. Dr. Lung­
witz, however. is convinced that a pressure of three 
atmospheres is amply sufficient. The facts to support 
this are : The temperature of reduction of zinc oxide 
by carbon is 910° C., and the boiling point of zinc 
under one atmosphere is 930° C. Dr. Barus estimates 
the boiling point of zinc under five atmospheres pres­
sure to be 1,500° C .• a temperature known to b,e entirely 
out of the question for the melting of either lead or 
zinc ores or a mixture of both. 'fhe temperature of a 
slag formed in a lead stack was found by Malvern lies 
to be 1,034° C. The melting point of diabase is not 
higher than 1,170° C. , according to Dr. Barus, and no 
blast furnace could ever be run on a slag of similar 
composition. In the expl'riments of Dr. Lungwitz and 
Dr. Schi1pphaus, a crucible supported and surrounded 
by fireclay bricks was placed in a strong cast·iron ves­
sel provided with a bolted cover. The high tempera­
tures needed were obtained by heating to incandes­
cence by an eJectric current a platinum wire strung up 
and down through perforated rims on the inside of the 
fireclay cylinder into which the crncible fitted. Tplll­
perature measurements were made with a Le Chatelier 
thermo-couple carried in a porcelain tube dipping down 
into the top of the cruciblp. Pressures were obtained 
by forcing air in by a slOall comprpssor. A gage and 
safety valve were also attached. There were obtained 
in this apparatus ingots of zinc at the bottom of the 
crucible when a mixture of pure zinc oxide and carbon 
was heated under a gage pressure of 45 pounds per 
square inch to 1,150° C .• a temperature some 200° C. 
above the ordinary boiling point of zinc. 

Conditions are yet more favorable in smelting the 
sulphu'reted zinc lead ores. Taking the temperature 
of lead fnrnace at 1,056° C., the tension ' of zinc vapor 
for that temperature is under two atmospheres, as 
given by the figures of Dr. Barus. In addition, lead 
and zinc alloy with avidity at red heat and the osmotic 
pressure exerted under these conditions will aid to 
prevent the ebullition of the zinc. The separat.ion of 
these metals is most easily effected by cooling, tor at 
temperatures in the neighborhood of the melting point 
of zinc (415° C. ), lead combines. with but a few tenths 
of one per cent of zinc, no matter how carefully the 
mixture is stirred. These facts show the feasibility of 
Dr. Lungwitz's process and prove that the couditions 
of operation will l ie entirely within practical bounds. 
There have been experiences in smelting work which 
show that the accidental establishment of these condi­
tions has led to the delivery of zinc in small qllantities, 
when zinciferous ores have been made use of. The 
Rammelsberg smelter!', in the Hartz Mountains, sold, 
forty years ago. zinc that had been tapped from 
lead blast fnrnaces, the quantity obtained at each tap­
ping' varying from 0'5 to 5 pounds. Then an improve- ' 
ment called the zinc shelf was introduced to condense 
the' zinc vapors, and what was obtained was found 
very rich in lead and was produced uuder the condi­
tions of a reducing atmosphere; at a low temperature 
as compared with modern practice, and under a slight 
excess of ·preS!i!llre. The New Jersey Zinc and Iron 
Company utilize a zinciferous iron ore by first vapor­
izing and oxidizing the zinc and then smelting the 
residues from iron. These residues contain at least 
3 per cent zinc, and it frequently happens that when 
the furnace cools otI considerably and the pressure of 
the blast rises, establishing conditions favorable to the 
formation of liquid zinc, quantities of from 400 to 500 
pounds of metallic zinc have been tapped together 
with the iron. These and similar observations were 
investigated carefully by Dr. Lungwitz, and he con­
cludes: " From these actually observed cases of 'con­
densation of zinc in blast furnaces, under widely differ­
ing conditions, we may conclude that the forces favor­
able to the liquefaction of the zinc are pressure in the 
furnace and chemical affinity. " 

Dr. Lungwitz has proved his case up to the point of 
actual trial in a large furnace. This will be done 
before the year is out. It is expected that no tiue-dust 
will be formed during the trial, by reason of the high­
pressure blast which will be empioyed. · 

An interesting chemical point in connection with the 
experiments of Dr. Lungwitz and Dr. Schf1pphaus in 
their laboratory fumace was the formation on differ 
ent occasions of a powder of a canary-yellow hue 
which contained by chemical analysis more zinc than 
belongs to ZnO. Pursuing the idea that this yellow 
compound might be a low oxide of zinc, they made the 
following experiments, each yielding a body perma­
nently yellow. Zf;lc·c)xide wa" heated in an atmo­
sphere of pure nitro�en; zinc oxide was heated in 
vacllo; .zinc oxiclemixf'd wit.ti zinc dust was heated 
undet pressnre. The illvestigators concluded: .. These 
experimenTR rendel' it highly probable that zinc oxide 
oD beating lo:ses pal·t of Its oxygen and tbat the new 
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compound is sta.ble if it is cooled in the absence of 
oxygen." The matter is being thoroughly investigated 
by Prof. v. Knorre. of the Berlin Polytechnic School. 

.. . ' . 
A NEW TELE-PHOTO LENS. 

Althongh the tele-photo lens has been before photo­
graphers for about ten years it has not come into any­
thing like general use or acquired the popularity that 
it deserves. Two causes have contributed to this : the 
general belief, derived from its name, tbat it is only 
adapted to photography at long distances, and the fact 
that with the tele attachrnent, very much longer ex­
posures are necessary than with the Dormal lens witb­
out it. 

All this is now likely to be changed and the tele­
photo lens given a fresh start, T. R. Dalhneyer ha.ving 
patented an arrangement in wbich the complete en­
larging system may be as fast as the ordinary lens 
alone, and the users of hand and otber small cameras 
may avoid the usual" exaggerated perspective" by 
getting at a greater distance from the foregrounds, 
and at the same time secure any desired size of image. 

The new tele attachment consists of two lenses, a 
positive and a negative, one in each end of a sliding 
tube, and placed in front of the ordinary lens, generally 
screwed into the pla.ce of the hood. The outer or posi­
tive lens is of the highest possible intensity, that is, of 
as large a diameter and short focus as may be con­
venient; the inner .or negative should be of shorter 
fOCllS than the ordinary lens, and its power should be 
at least equal to the sum of both. 

. 

When the lenses of the tele attachment are at their 
normal distance apart, tbat is at a distance equal to 
the difference of their focal lengths, parallel rays inci­
dent on the outer or convergent lens are sent converg­
ing to the inner, the diverging, and by it transmitted 
parallel to the ordinary lens. If this has been focused 
for parallel rays, as is the case with so-called • • fixed 
focus" cameras, the imago of the complete system will 
be formed at its focal plane, just where it'would be 
without the tele attachment, but with considerable 
magnification. 

Placed more closely together, the converging rays 
from the positive lens are, by the negative, trans­
mitted to the ordinary lens at an increased degree of 
divergence, forming a larger image, larger in propor­
tion to the decrease of the distance, but coming to a 
foclls at varying distances beyond its focal plane. 

When the elements of the tele arrangement are 
separated to distances beyond their normal, their 
action is reversed; rays reach the ordinary lens in a 
cilnvergent form and come to a focus within its focal 
plane; but the intensity is considerably increased, that 
is, the sy� now is faster than the ordinary lens 
without the, �le arrangement. 

In cqJ.mection with this, it may be interesting to 
know that not to Barlow, in 1834, as is generally sup­
posed, are we indebted for the original tele-photo len!'. 

but to R. P. F. Joannis Zahn, in 1686. Dr. Von Rohr 
tells The British Journal of Photography that he 
recently unearthed a book by that old scientist, in 
which he describes and illustrates" A special combina­
tion of a concave and convex lens for producing a 
larger image," and drawing and description are as appli­
cable to the modern tele-photographic lens as though 
they had been made yesterday; the only difference be­
.jng that his lenses were not corrected, while those of 
the modern instrument are. 

. , ... 
THE LATEST DEVELOPER. 

A new developer has lately appeared which is said to 
give good results and the equal, if not superior, to hy­
droquinone. The body which has received the name of 
adurol is a derivative of hydroquinone, and seems to 
have all the good properties of that developer. without 
its defects. It requires but a small quantity of alkali, 
and the potassium carbonate may thus be replaced by 
sodium carbonate, which is less corrosive, while the 
use of caustic alkali becomes necessary.' In spite of the 
small quantity of alkali, the image comes 'up more 
quickly than with hydroquinone. and it is also to be 
remarked that low· temperatures have no appreciable 
influence in retarding .the development of the image or 
details. The prinCipal quality of 'adurol is its great 
developing power, which is not equaled by hydroqui­
none even with the. use of caustic soda; it has the 
valuable property of working up to the end of the de­
velopment without causing fog upon the plate, which 
renders it superior to many other developers in this re­
spect. The image appears normally in about 20 sec­
onds and the development is regular and uniform; 
after about 4 minutes it bas gained the desired inten·, 
sity. The reduction of silver takes place not only in 
the strongly exposed parts, but in the details, which 
come up regularly as the development proceeds; in this 
way the final results is a 1'Iate which presents a harmo­
nious appearance, rather soft than hard in quality. It 
is apparent that audriol may be used with shorter ex­
posures then when hydrochinon is used, and may thlls 
be of value for pxposures by dim light, for rapid instan­
taneous work, X-ray exposures, etc. Bromide of potas­
sium is an excellent retarder for this developer, but it 
may be used io smaller proportion than usual. 



AN IKPROVEKENT m DRIER.S. 
An invention has been patented by Mr. John Water­

house, a consulting engineer of 71 Broadway, Man­
hattan, New York city, which provides a machine for 
drying meats, fruits, sand, and earthy matter contain­
ing precious metals or stones, by the use of heated 
compressed air. 

Mr. Waterhouse employs an air·compressor which 
forces air to a receiver, water-jacketed to condense the 
moisture in the air. This dried air is passed througb a 
valved pipe to a reheater in whicb a coiled pipe is ar­
ranged, connected at the upper end and lower ends 

A DRIER FOR MEATS, SAND, FRUITS, ETC. 

with a boiler, so that steam is constantly received frum 
and returned to the boi ler. After having been heated 
i ll i ts passage about the steam-coil, the air is conducted 
through a pipe connected with a tapered tUin bler. As 
shown in  Figs. 2 and 3, the tumbler is provided with 
hollo w journals, one of which is connected with the 
pipe leading from tbe reheater and the other of which 
is joined to a discharge-pipe. In the smaller end of 
the tumbler is a funnel provided with a sieve. The 
material to be dried is poured into the tumbler through 
an opening which is closed by an air-tight cover held 
firmly in place by means of levers coacting with a 
hlindwheel. The tumbler is rotated by a driving­
pull!'y connected by a belt with an engine. The boiler 
used for supplying steam to the heating coil dt'ives this 
engine as well as the air-compressor. 

The dry, heated air from · the reheater enters the 
tumbler, absorbs the moisture in the material to be 
dried, carries it through the funnel-screen, and into the 
discharge-pipe. When ore-bearing sands are to be 
tried, and the moisture has been sufficiently removed; 
the earth and fine sand are blown out, leaving the 
hea.vier metal bebind. The drier, it i s  evident, can 
be used in removing the moisture from alulost every 
kind of material. 

• 1 . ,  • 
EXPERIM ENTAL TRAIN FOR TESTING ATMO­

SPHERIC RESISTANCE. 
The Baltimore and Ohio Rai lroad Com pany is en­

gaged in a series of experiments u pon the atmospheric 
r<'sistance to rai lroad trains, w h ich cannot fail to throw 
considerable light u pon a l ittle understood and too 
much neglected problem, The special train of six cars 
shown in ollr i l l ustration has beEm .. sheathed " and 
otherwise altered, under the plans and d irections of 
Frederick U. Adams, and on Saturday, May 26, it made 
au experi mental run from Baltimore to \Vashington, 
which in respect of speeds attained, reJath'e to the 

grades and curva.­
tures and the re­
lative weight of en­
gine to train, is the 
most remarkable on 
record, 

I,itutifi, jtutri'I1U. 
built . with the view to reduce the number. of sur­
faces · and projections, such as car ends, trucks, ven­
tilators, etc., w bich serve to hold the air and oppose 
tbe free passage of the train through the atmosphere. 
It is argued that after the locomotive has opened up a 
path, as it were, for the train, the roof' and sides of 
the latter should be as smooth and continuous as pos­
sible; with a view to reducing what might be called 
the " skin-frict,ion " to a minimum, the train shalter-. 
ing behind the engine as a bicyclist behind his pacing 
machine. The trial train is made up of six passenger 
coaches, such as are used on suburban service. They 
are provided with four-wheeled trucks, 3S- inch cast 
iron wheels and 3,%;-inch journals-not an ideal equip­
ment as compared with the standard six-wheeled truck, 
with 36-inch turned wheels with axles running on 4%;­
inch journals. The total weight of the train, exclusive 
of engine and tender, was 325, 500 pounds. With the 
passengers carried on the Balt i more-Washington test, 
the weight of the train was about 170 tons. 

In preparation· for the test all external · obstructions 
have been removed from the train . The roofs of the cars 
are arched ; the windows set out flush with the sides of 
the cars ; and the Ilheathing is laid lengthwise instead 
of perpendicular as in other cars. The sheathing ex­
tends down to within eight inch es of the track and 
completely houses the trucks. Suitable openings per­
mit access to the axle boxes, alld a sliding door leads 
into the su bstructure at opposite sides of the car cen­
ter. When the cars are cou p led, two diaphragms meet 
and inclose the space between the cars, from edge to 
edge of the roof l ine. The platform doors cons i st of 
rol ler curtains which drop to tbe steps and al'e flush 
with the sides. Flexible spring curtains c01llplete the 
vestibule from the roof to the bottom of the car. 
When the train is coupled, it presents the appearance 
of one long, sin uous and flexi ble car. The tender is 
of pecul iar con�truction, and contin ues the unbroken 
l ine from the engine cab to the baggage car. to which 
i t  is vesti buled. In  i ts en tire construction the t\'ain 
compl ies with the varied deman d s  of practical opera­
tion. Whi le the plans call for the partial sheathing 
of the locomotive, it was decided to make the first teilts 
with remodeled cars onl y, in order to prove how far 
the existing system of car construction is respon�ible 
for the atmospheric resistance of trains. 

It is 40 1lli les from Camden Station, Baltimore. to the 
depot sheds at Washington, For t wo mi les · out of 
Balti more the cU I'ves and switches and tbe city ord i­
nances prescribe a low speed. The same is true of the 
two miles i nto WashingtolJ . At Relay, nine 1lli les -
from Baltimore, there is a curved viaduct which m ust 
be crossed at a speed not excceding 20 miles an hour. 
For the entire distance there is no tangent equal to 2� 

SHEATHING AND VEBTmULE COmmCTION OF 
. TENDER 
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mileR in length. The ro.ad-bed is in first-class condi­
tion, but the conditions nallled should prevent any 
phenomenal running. The best time which had previ­
ously been 1llade on this l ine was a few seconds 
less than 39 minutes, on which occasion the train con­
sisted of four Pullman cars hauled by engine No, 1313, 
weight about 85 tons, carrying 1 90 pounds of stearn, 
and rated as the' fastest and llloSt powerful passenger 
engine belonging to the company. Tbe time was taken 
from a running start at May Street, and very fast time 
was made through the city l imits. 

The sheathed train, consisting of six cars and han led 
by an engine weighing 57 tons, made this run in  37 
1ll inutes and 30 seconds. One mile was rnad.e in  40 
seconds, and two m i les in 81 seconds. From Beltvi lle 

JONES' PLOW. 

to College, a distance of 4� mi les, the time was 3 minutes 
and 10 seconds, a sustained speed of 85 miles an hOUl'. 
By fal' the most remarkable run, however, was frolll 
Annapolis Junction to 'frin idad, a distance of 20 1 
mi les in 15 Il dnutes and 20 seconds, at an average apeed 
of 78 6 Juiles an hour. The first seven miles of this run 
was up a grade of from 25 to 55 feet to the mile, and i t  
was covered i n  a fraction over 6 m inutes ; while the 
last 5 miles on the down grade frolll Alexander Junc­
tion· to Trin idad was covered in  2 minutes and 55 
seconds, a speed of 102 '8 mi les an hour. The locomo· 
t ive has cylinders 20 X 24, wi th  four coupled 78· inch 
drivers, The boi ler carried 1 65 pounds of steam. With  
ordinary firing the steam nevel' dropped below 160 
pounds during the  entire run.  

• • • • •  
NEW PLOW ATTACHMENT. 

To prevent a plow from j u mping out of a furrow. 
Mr. Joh n E. Jones, of North Bridgewater, N. Y. , has 
devised the attachment pictured in the accompan ying 
engraving. The attach lllent comprises a frame having 
two U-shaped side pieces, the forward arms of wh ich  
are pivoted to the  plow· beam, and the  rear ends of 
which engage and slide against the sides of the beam. 
A rol ler is journaled i n  these side-pieces. A frame is 
11I0unted to swing on the rear port ion of the plow­
beam, and is l ikewise provided w ith a rol ler. The two 
frames are sim ultaneously operated by:a draw-bar con­
nected with the frames in the manner shown. A shi ft­
ing-lever is pivoted to the draw· bar and to the plow­
beam to lower the rol l ers by hand.  

The rear rollel' fol lows the bottom of the furrow, thus 
afford ing more leverage and sol idity to the rear end of 
the plow than usua l ,  and preven ting any tendency of 
the share to J U Ill P w hen the point str i kes an obstruc­
tion. But should the plow by aQY means become d is· 
placed, the draft-team is merely backed so · that t he 
d raw-bar is sprin g·pressed and pushed to the rear, 

wherehy both rol lers 
are l o w e. r e d ,  as 
s hown in. our slllal l  
diagram ; it i s  thel'e­
fore ·unnecessary to 
pul l  the plow back 
by hand. When it 
is desired to d J'aw 
the implement along 
without plowing. the 
rol lers are lowered 
by means of the sh ift­
i n  g - I  e v e r . T h e  
depth of the furrow 
can be regulated by 
means of the sh ift­
ing- lever a n d b y  
adjusting the front 
end of t h e  draw­
bar, 

'l'be Adams theory 
of train resistance 
has been explained 
and a description of 
his train given in 
previous numbers of 
the S C I E  N T I F I  C 
AMERICAN. Briefly 
stated, Mr. Adams 
contends tbat the 
pressure of the at­
mosphere, due to the 
speed of the train, 
c o n  s t i t u t e  s the 
greatest form of re­
sistance at all velo­
cities exceeding forty 
miles an hour, and 
that . t h i s  friction 
steadily increases as 
the I!quare of the 
v e l o c i t y .  T h e  
sheathed t r a i n is EXPERIMENTAL BHEATHED TRAIN FOR TESTING THE ATMOIPKERJ'1 'R'ERISTAlfOB. 

The pole is con­
nected w i t  h t h e  
draw-bar by a uni­
versal j 0 i n t:. The 
inventor h a s su b­
jected his plow to 
very s e v e  r e tests, 
with gratifying re­
sults. 



JUNE 9, 1<)00. 
THE MANUFACTURE OF SALT .  

Conspicuous alUong the natural re­
sources of the State of Michigan are the 
forests which cover a considerable extent 
of its surface and the large deposits of 
salt which underlie a great portion of its 
area. In the v icinity of Manistee, where 
the " salt b locks " which form the subject 
of the present article are located, this de­
posit consists of a stratum of rock salt, 
which is frOID 25 to 20 feet in  thickness, 
and lies some 2,000 feet below the surface. 
Salt blocks are usually built in connec­
t ion with sawmill plants, witli a view to 
Ipaking use of the refuse as fuel ; and fOI' 
this reason the city of . Manistee. has of 
late years bec�nie such a large producer 
of salt that about half of al l this com­
mod ity manufactured in the State is made ' 
at that point. 
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drained, it is shoveled into carts, run out 
over the storage bin, and dumped. 

The plant under consideration consists 
of five wells, three cisterns each 18 feet 
wide by, 100 feet long and 8 feet deep, and 
six settlers 12 feet wide, 175 feet long, and 8 
feet deep, capable of holding about 24:000 
barrels. When these cisterns and settlers 
are all full, they hold enough brine to 
manufacture over 10,000 barrels of salt. 

Part of the salt manufactured in this 
plant is made by the vacuum-pan pro­
cess� for which purpose two pans are in 
use. The general arrangement of this 
plant iii shown in the acc0I8panying line 
drawings. The pan itself has a diameter 
of 11 feet at the steam-belt, B, and stands 
about 50 feet in height. The steam belt 
consists of two copper heads connected 

As soon as the site of a well has been 
selected, a cellar is excavated and planked 
up and a derrick, usually  about 80 feet 
high, is erected and the work .of driving 

RUNWAY UPON WHICH THE SALT IS SHOVELED FROM THE GRAINER. 

. by 1, 100 copper tubes �A inches in diam­
eter and about 4: feet i inches in length. 
T here is also a large central tube which 
is about 3 feet in internal diameter. Below 
the steam belt the pan tapers to a pipe 12 

commences. The first operation is to sink a sect ion of 
W inch pipe, by means of a sand pump, to a depth of 
about 400 feet, from which point .the well is continued 
by i nserting an 8-inch pipe within the lO-inch pipe and 
dr iving it down to the rock formation, the 8-inch pipe 
extending from the rock up through the 10-inch pipe 
to the surface of the ground. From the rock forma­
tion down ; the rock is drilled without any pipe c�ing, 
except through such portions as are l iable to cave. 
Salt well No. 5 of the Bnckley & Douglas Company's 

were not re�oved, would form a coating on the steam 
pipes in the grainers, is precipitated, and as soon as 
precipitation is completed the brine is drawn to a long 
box running across the head ends of the grainers, and 
from the box it is fed to the grainers as req uired. The 
latter are long, shallow tanks, near ·,the bottom of 
which, and extending throughout their' full length, is 
a series of steam pipes. The brine being admitted to 
the grainers, the steam is turned on, the liquor 
soon acquires a high temperature, and rapid evapora-

inches in diameter that leads to the foot of an end­
less·bel t elevator, which carries the salt u p  to the stor­
age bin. V. Above the steam belt the pan enlarges to a 
diameter of about 15 feet and then contracts to form a 
4-foot elbow, which enters the condensing chamber. 
The water for the condensing chamber enters at the 
top of the same, falls upon the spray-plate, :», and, 
after having absorbed the steam from the vacuum 
pan, passes down through the water pipe, the foot of 
which rests in a sealing tank,  H. The evaporation is 

a�sisted by an air pump, 
E, the suction pipe frolll 
which enters the condem­
ing c h a m b e r near t h e  

. water in let, and reacbes to 
a point just below the  
spray plate. 

plant at Manistee, wh ich 
is described in the presell t 
article, is fair ly typical 
of the ' w e l l  s in this 
v icinity. The lO-inch p ipe 
reaches to a depth of 400 
feet, the 8-inch pipe to a 
depth of 616 feet, where 
the rock formation is en­
coun tered. The bed of rock 
salt, which is 30 feet ill 
thickness, r e a c h e s  to a 
depth of 1,985 feet, making 
a total depth of  2,015 feet. 
The yield pum ped frolll 
this well amounts to frolll 
2,000 to 2,400 barre ls of 
brine in twen ty--four hours. 
The same engine, shaft and 
walking beam used in put­
ting down the wells of this  
company w e  r e formerly 
uti l ized to do the pump- ·  
ing, w h i c h was accom­
plished by sucker rods ex­
tending down the casing 
to the pump cylinder in 
the well pipe. Of late years 
the air-l ift system �as been 
adopted with such good 
results that 100 per cent 
lUore brine is now forced 
from a well by air than 
could be raised by the 

CON DENSER AND UPPER HALF OF VACUUM 
PAN. 

TOP VIEW OF A GRAINER, SHOWING THE lIRINE, 
RUNWAY, AND AGITATING PADDLES. 

In operating the plant 
the pans are first filled by 
gravity, after which the 
gravity s u p  p l y  pipe is 
closed, and the valve in the 
pipe connecting with the 
settlers, R, is opened, the 
brine being drawn into the 
pans by the vacuum there­
in as the evaporation pro­
ceeds. The water and the 
afr pumps are inserted, 
steam is adm itted to the 
steam belt, and the process 
of man u facturing salt be­
g i n  s. T h e  atmospheric 
pressure b e  i n g removed 
from the surface of the 
brine, the latter boils vio­
lently at a temperature 
which seldom rises above 
1500 F. The brine rushes. 
upward through the tube$, 
and under the rapid evap­
oration the brine becomes 
so dense that it can no 
longer hold the salt in so­
lution. Fine crystal grains old method. The accom-

panying diagrams and photographs represent the salt 
block of the Buckley & Douglas Lumber Company, 
Manistee, Mich. , whose plant is taken as thoroughly 
representative of the modern state of the art. As the 
brine is pumped from the wel l, it  is delivered to the 
storage cisterns, from which it falls by gravi ty to the 
settlers, and from the settlers to the grainers. 'fn the 
settlers it is heated to a telUperature of about 170� :F. 
Upon being  allowed to cool, the gypsum, which, if - it  

tion takes place. To assist the precipitation of the 
grains of salt, the surface of the brine is agitated at 
frequent intervals by means of a series of paddles 
which are operated by a lever at the end of the grainer. 
The salt accumulates at the bottom, until  i n  the course 
of twenty- four l1ours there will be a layer from 6 to 
8 inches deep. The salt is- lifted from the grainer by 
means of long-h�ndled, perforated shovels, and is de­
pORi ted on the runway. As soon as it is t.horoughly 

are formed, as the liquid circulates through the large 
3-foot opening in the steam belt, and fall ing to the 
bottom of the pan they pass to the foot of the elevator, 
w hence they are taken up and dumped into the drain­
age bins. After the salt has remained in these bins for 
a ppriod of sixteen to eighteen hours, it is drawn off 
into carts, wheeled to the storage bins and dumped. 
!t is customary to use the pans for not longer than 
twelve consecutive hours, at the end of which perio(l 

COMPRESSED AIR AUGER FOR LOOSENING COMPACT WALt. OF SALT SALT PACKERS AT WORK IN TRE STORAGE ROOMS. 
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they are emptied, boiled out with fresh water, and 
cleaned. One of the pans is run during tbe day and 
the otber during tbe night, each pan making in a 
twelve hour run from 600 to 700 barrels of salt, the 
combined production being from 1.200 to 1,400 barrels 
a day. 

In the manufacture of salt it is a recognized necessity 
that a large quantity must be kept in storage, and for 
t h is purpose the salt is dumped into vast storerooms 
which measure from 200 to 300 feet in itmgtb, and the 
same in width ; the amount in store frequently aggrec 
gated 400,000 barrels. As these rooms are from 16 to 
20 feet deep the salt becomes tigbtly packed, and has 
to be worked loose by packers with picks, shovels, gmb­
hoes, etc . ,  who proceed to quarry, break up and pack 
tbe salt into barrels. With the coarser grades of salt 
made in the grainers this is not a difficult matter, but 
the finer grained, vacuum-pan salt becomes compact 
and very hard, and the packer soon finds himself con­
fronted by a wall of salt 20 feet in height and as white, 
if not as hard, as marble. To undermine and bring 
down this mass of salt is a dangerous operation. and 
involves long delays ; and to overcome these difficul­
ties. the companies have used a compressed-air driven 
spiral auger, which is 10 i nches in diameter and pro­
vided with a double spoon point. The auger is mounted 
on a truck and the back end of the shaft is attached to 
a 3 horse power Boyer rotary air dri l l  machine. A 
row of holes is driven into the salt wall at a height 
of 10 inches from the floor for a distance of 6 feet into 
the mass, the holes being drilled as closely  together ali 
possible. After an interval of one to three hours, a 
fall of salt takes place, a mass equal to 400 or 500 bar­
rels of salt being brought down in each section. The 
saving of labor by the use of the compressed-air drill 
is shown by the fact that sufficient salt can be under­
l I I i ned and caved in this manner in one-half day to 
keep the packers at work for two or 
three days following. 

• • •  
M:ANUFACTURE OF GUNS AND nM:OR 

AT THE BETHLEHEM: STEEL 
WORKS. 

II. FLUID COMPRESSION AND FORGING. 

center of the ingot. It is due to the fact that the 
metal solidifies first at the .surface of the moul(� 9,nd, as 
it cools, shrinks away from the center and frolU the 
top, leaving a long, axial cavity through the ingot. 
In the ' big armor· plate castings, the extra metal in 

A, vacQum pan ;  B. steam belt ; C, condenser ; D, spre) plate ; E, air 
pump ; F. cold water punip ; G. steam pipe ; H. sealing tank' ; K. hot 
water pump ; L. elevator ; N, brine pump ; R, brine settler ; S, brine 
tank ; T, water tank ; U, brine vat ; V, d1'loinage bin. 

VAC11UJl l'AN l'LANT. 

cooling. Unfortunately, as the mass cools, each of the 
ingredients (sulphur, phosphorus, silicon, manganese, 
etc. ) tends to flow toward the central and upper por­
tions of the ingot, thus forming a central core of less 
purity than the body. Fluid compression greatly 
mitigates this tendency, and causes the segregation to 
take place toward the center and toward the upper 
extra le.qgth of ingot. Blow holes being absolutely 
prevented, the result is an ingot that is perfectly solid 
throughout its whole mass, while the segregation is re­
moved by cutting away the head and boring out the 
central core before forging. 

The fluid press, like much of the plant at this estab­
lishment, is of truly monumental proportions. It con­
sists of an upper head weighing 120 tOilS, in which is 
carried the plunger, a lSS-ton base containing the 
hydraulic cylinder, and four vertical connecting screw!!. 
each 50 feet long and 19 inches in diameter. The base 
is located entirely below the floor of the pit, and in our 
engraving only' the head of the piston is visible. Above 
the piston Is placed the platen upon which the llIould 
Is built up. The moulds vary in diameter and �ght, 
according to the size of the ingots. A plunger, to match 
the internal diallleter of the mould, is attache� to the 
head, and as the mould is raised the pI ungel' bears down 
upon the fluid metal, preventing its escape. 

As soon as the ingot has cooled it is taken from the 
mould and placed upon the lathe, and the extra : �ngth 
cut off and returned to the scrap heap. It is then 
placed in a boring mill and an axial hole bored through 
it. ,After this, it is reheated in a large gas-fired furnace, 
a process which must be carried out slowly, great care 
being taken to let the heat penetrate the metal uni­
formly ; for sudden heating of the exterior while the 
interior was yet relatively cold wou ld further increase 
the heavy strains which are set up in the ingot during 
the process of cooling. The ingot, it must be remem­

bered, cools from the outside and 
shrinks away from the interior, and 
when it is cold the interior is in a con­
dition of strain. If the reheating were 
done too rapidly, the surface metal 
would be pulled away still further 
from the center and the strains in­
creased. Our first article of the present series 

on the llIan�facture of guns and ar­
mor was devoted to the Open Hearth 
process, which, it will be remembered, 
is used exclusively in the manu facture 
of steel at the Bethlehem W orks. We 
have seen that steel w h ich is to be 
worked up into armor plate is cast in 
huge ingots, the largest of �h ich will 
weigh as much as 1 35 tons apiece ; 
while the steel which is to be forged 
into guns (technically known as .. gun 
steel ") is subjected to what is known 

A, well derrick; B ,  brine pipe; C, cistern; D ,  settler; E, grainer; F. runway; H, store bins; I, packing shi'd: K, sal t  
car tiracks; E ,  grainer_

. 

r'n the manufacture of gun steel, 
with which we are now dealing, the 
risks of overstrain during the beating 
are greatly reduced by what is known 
as hol low forging_ Before reheating, 
as above stated, the ingot is put in the 
latbe and bored througbout its whole 
length, an operation which not only 
allows the heat to act more evenly on 
the mass of metal, but also serves to 
get rid of the impurities due to segrega-
tion, whieh. as we have already seen, 
gather in the center of the ingot. The 
boring out of the center permits the 

as the Whitworth fluid compression 
treatment, which is designed to secure 
in the ingot that density and freedom from internal 
cavities, flaws, and impurities which is indispensable 
to the production of the higbest class of forgings. The 
,same results are obtained in the armor plate ingot 
(though in a lesser degrel') by casting them with a 
eonsiderable excess of metal known as the " sinking 
head."  which serves to comprel:ls the cooling ingot and 
collect the impurities at the sUI·face. 

Fluid compression, then, is designed to remove cera 
tain defects which are common to all steel ingots not so 
treated. Chief among these are 
.. blow holes, " " piping " and 
" segregation _"  When the metal 
is being poured i n to the mould, 
air is  apt to be drawn in with it, 
producing cavities i n  the metal, 
a defect which is also liable to 
be caused at cel'tain'  stages of 
the cool ing of the ingot by the 
generation of gas within the 
body of the metal. The most · 
efficient way of getting rid of 
tbis trouble is to subject the 
molten metal in  the mould to 
heavy compression during the 
process of cooling. One of our 
i l l ustrations shows the massive 
7,OOO-ton preSs in  which all the 
gun steel is treated immediately 
u pon being drawn off from the 
furnace. The mould is built up 
of massi ve cylindrical segments 
to the desi red height u pon a 
l IIovable platen , which is located 
at the bottom of the casting-pit. 
After being filled with fluid steel 
the mould is runl uuder the hy­
draulic press and the steel is 
Rubjected to an increasing pres­
sure. As a result, the formation 
of blow holes is completely pre­
vented. 

A SALT BLOCK GRAINER. 

. the sinking head is added to allow it to flow down and 
compensate for this shrinkage ; while in the fluid com­
pression process the hydraulic pressure forces the fluid 
met.al of the upper part of the mould down through 
the center, thus securing the same result, 'but with a ' 
greatly improved density, due to the enormous pres­
sure applied. 
: "Segregation" is a mechanical and chemical separation 
'of the component parts of the solidifying steel due to ' the fact that each of them has its own temperature of 

Length, I,37li feet ; width, 1I� teet. 

heat to act from the center outward as well as from the 
exterior inward, with the result that the metal expands 
evenly throughout its whole mass, and the danger of 
crackiug is entirely removed_ After the ingot has been 
raised to a temperature from 1,800 to 2,000 degrees, a steel 
mandrel is placed through its center; and it is picked 
up by a powerful overhead crane and taken to the 
hydraulic forging press. The mandrel serves in some 
sense as an internal anvil, and the work is concentrated 
upon half of the alllount of metal that it would act 

upon if the piece were solid 
throughout. The consequence 
is that the metal receives more 
of that " working " which is the 
very essence of first-class forging. 

There has been a radical 
change in the last few years in  
the  methods of  prod ucing heavy 
forgings. The blow of the steam 
hammer has given place to the 
steady pressure of the hydraulic 
press. The pres�ure applied in 
f�rgiDg a piece of steel should be 
of such a character as to pene­
trate to the heart of the metal, 
causing a flo w of the metal to 
occur throughout its whole mass. 
Naturally the fiowing of the 
metal requires that the proper 
alllount  of pressure shall be 
llIaintained for a sufficient pe­
l·iod. The sharp, heavy blows of 
the hammer, it has been found, 
do not penetrate the mass of 
forging, nor do they produce the 
desired flow. In the earlier forg­
ings, particularly those that 
were made for the shafts of 
steamships, the interior was 
found to have been but little af­
fected by the forging and to be 
practically in the condition 
which it held in the ingot state. " Pi ping " is the formation 

of a hollow cavity through the BETHLEHEM: fiBEL WORKS- THE Gl1N-FINISHING IlACHINE SHOP. On the other band, the slow-
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protracted pressure of the hydraolic press gives ample 
l ime for the molecules of metal to flow over and 
around one another, and the etrects are felt through­
out the whole mass of forging. The center metal be­
ing the hottest is squeezed out, and the finished forg­
in�s have on their ends the convex shape which will Qe 
noticed in some of the accompanying engravings, show­
ing thai the flow of the metal has been satisfactory. 

There are three large hydraulic presses at the Beth­
lehem forge. One of 2,000 tons, shown in oor illustra­
tiOll, another of 5,000 tons, and a third of 14,000 tons. 
The first two a.re usually employed upon the gun forg­
ings; while the biggest press, a truly monumental 
affail', is kept busy lipon the huge masses of armor 
plate. The hydraulic press is constructed upon the 
same general l ines as the fluid compressor. The hy­
draul ic cylinder is carried in the upper head, and the 
tra\'el of the piston is controlled by a hydraulic lever in 
the hands of an attendant. The disk and pointer car­
ried at the side of the press indicate the n umber ot" 
inches of stroke of the piston, and as the same lengt,h 
of :stroke is maintained throughout a com plete revolu­
tion of the forgin� in the press, the piece is roughed out 
with an accuracy as to d iameter and line that is  re­
mal'kable, and �reatly reduces the subsequent labol' in 
the machine shop. 

As it  is impossible to com plete the process of forging 
such large masses of metal in  one heat, and tht! result 
of  reheating, cooling and working at so many different 
tem peratures is that the forging, as completed, is full  
of' forging strains ; to relieve these ' it  has to be sub­
jected' to" a fiual heat t l'eatment which is known as 
" anneali ol!:." In annealing the forging is very care­
fu l ly and ' slowly heated to a temperature which is 
slightly above the recalescent point (the point at 
whiCh aU crystall ization is destroyed, and the moie­
cules are thrown into an amorphous condition), and it 
is then allowed to cool very slowly. As it cools, the 
molecules rearrange themselves, according to natural 
law, leaving the metal in a state of complete rest. 
After the annealing, the gun-steel forgings, which con­
sist chiefly of tubes and cylindrical jackets, are oil­
tempered to give the necessary toughntltls to the steel. 
The forging is lowered into a large cylindrical furnace, 
where it is heated to a predetermined t.emperature, 
and it is then l ifted out and lowered suddenly into a 
large cylindrical bath of cold oil, adjoining the fur­
nace. This temperature being sliglltly above the 
recalescent point, there is not time during the cool ing 
process for the formation of crystals, and the amor­
phous condition which the metal holds at. that tem­
perature is retained. The steel cools gradual ly, owing 
to the fact that oi l  is a poor conductor of heat, and the 
effect of the readjustment of the molecu les is that the ' 
elastic limit , and the ultimate tensile strength of the 
steel are greatly increased. The forgings are again 
annealed, in order to relieve the metal of any harden­
ing etrect due to the cooling process, and they are now 
ready to be taken to the machine shop, where they 
will be 'bored, turned and assembled into the finished 
gun. 

The govtlrnment specifications call for an elastic 
l imit of from ' 46,000 to 53,000 pounds to the s(1uare 
inch, and an ultimate tensile strength of 86,000 to 
93,000 pounds to the square inch. Moreover, toe steel 
must show an elongation or stretch at the time of rup- ' 
ture in the , testing machine of 15 to 17 per cent in a 
length of three inches. 

We present an interior view of the 'gun-finishing 
machine shop, which is 116� feet in  width and has an 
extreme length of 1, 375 feet, 01' over a quarter of a 
mi le. A graphic impression of what these dimensions 
art' may be gathered w hen we mention that our i l Ius­
tl'ation is taken from the center of the shop, and 
presents only one-half of i ts ful l  length. H ere the 
forging for the A-rube, which forms the major part of 
the gun, is bored, gh'en irs finish reamiug and turned , 
O l l  the outside. Then the jacket, a large cylindl'ical 
forging which has been bOl'ed to the req uired diameter, 
is shrunk on over the A-t u be, and auo\'e thi� a n um­
ber of shorter tubes are :shrunk, to reinforce the gUll 
over the powder cham ber where the heaviest stresses 
occur. When al l the hoops are in place, the gun is put 
in the lathe and tUl'Ded to its final dimensions. It is 
then placed in a rifling machine, and shallow spiral 
rifling grooves are cut through the bore from the powder 
chamber to the muzzle. Then fol low the construction 
and fitting of the breech mechanism ; after which the 
gun is taken to the proving grounds of the company 
and put to the final tests. 

• • • • • 
A NEW insulator for cab les has bf>en obtained by Mr. 

Heyl-Dia, of Germany, which has cell ulose as a base. 
To the ordinary paper paste is added a non-hygro­
metric substance, such as oil ,  p itch or a solution of 
resin. The mixtUl'e is well  stirred to reDder it homo­
genous, and from this papel' is made by the usual pro­
cess. The quantity of oil or resin  varies, according to 
the nature of the pape� pas.tt', frolll 5 to 40 per cent. 
Another method is to add to the paste solid insulati n g  
substances, such a s  chalk, talc, etc. The quantity to 
be added to tho paper varies in this eaSe from 10 to 50 
per cent. 

J t i"u.tifit �m'ritau. 
Science NO &C8. 

The Proceedings of the Accademia dei Lincei con­
tain a memoir of P. Tacchini, upon the earthquake 
which ravaged the Roman Campagna, on July lQ, 
1899; It commenced near the Alban Moun tains, its epi­
c�nter being at Frascati in that city and in  the environs 
the houses and public edifices suffered great ly. The 
shock was felt at 130 kilometers from the epicenter 
and was registered by the seismograph at the Observa­
tory of Catania, which is 520 kilometers d istant, its 
rate of propagation was about 4 kilometers per second. 
A series of interesting curves has been , traued by the 
seismograr>h placed ill the vaults of the Rowan College. 

Astronomy has recently lost two scientists who have 
conti'iboted largely to its progress, R. Luther and G. 
RUnker. The former occupied the post of Director of 
tire Obsen:a.tory of DUsseldorf, and has discovered 24 
asteroids ; ':he died at the age of 78 years. Mr. RUnker 
was d h'ecto'r , of the Hamburg , Observatory, and pub­
Iisiled an excellent catalogue of 12,000 stars ; he devoted 
con:sidel'abl� : time to the subject of chronometers and 
in t,roduced a ilUmber of improvements in these instru­
ments. 'fhe Observatory contains a large n umber of 
marine chronowetel's on account· of the i mportance of 
the port of that ci ry. Mr. RUnker was 68 years of age. 
Meteorology has also been deprived of one of its promi­
nent workers, Mr. G. Symons, who was a member of 
the Royal Society, and president of the Meteorological 
Society of Great Bri tain.  

359 
Elee1rical N 0&." 

The erection of a lofty mast on the Nantucket South 
Shoal lightship, is advocated. This is ab::iut 240 miles 
frolU Fire Island. This wil l  enable vessels to com­
municate with New York fifteen or sixteen hours be. 
fore they reach their piers, by telegraph. 

Dr. Friedlander, of Wiesbaden, says Electricity, re­
commends galvanism to relieve the pain and irrita­
tion and to r,educe the swellings caused by the bites ot 
insects. The negative electrode is placed over the seat 
of the sting� 

In a newly invented Jacquard loom 600 hooks are 
controlled electrical ly. The twill as well as the pat' 
tern is urider complete control. '1'he pattern of this 
cloth is woven directly from a photograph or print of 
the artist's design mounted on a metallic sheet ; the 
threads of the web being picked up by electro-mag­
netic action owing to the figure of the pattern being 
cut away and thus a.llowing circuits to be completed 
by the metallic sheet. 

By the aid of an . English apparatus blue-printing 
can be done by electric l ight. It consists of a large 
cylinder of glass around which the tracings and the 
blue print paper" are wrapped. They are held on the 
outside by a �e_et of canvas. An enclosed arc light is 
lowered into' the cyl inder at any desired rate of speed, 
with the hel p  of an escapflment wheel and pendulum. 
A glass cylinder 9 feet 3 inches h igh and 2 feet 9 inches 
i n  diameter is in use at the Elswick shipyards. 

A prize of $300 and a gold medal is offered to the 
designer of the best system of high speed and heavy 
traffic electric rai lways. , The prize wi l l  be awarded by 
a comm ittee of,the German Society of Mechanical E I I ­
gineers. The  conditions call , for plans of  a rail way 
connecting two distant cities upon which trains, llavi l l g  
a m ini mum seating capacity for 150 passengers each,  
may be operated at frequent intervals at a s�d o f  
not less than 124� miles per hour. The eon t,est closes 
October 6, 1900. It will  be extraordinary if any merrt­
orious plans al'e submitted for a prize of ,$300. It is 
doubtful if such great speed is desirable. 

A new form of resistance for electric heating devices 
has been devised by M. Parville. It conlriSts of a mix­
ture' of 60 parts n ickel in powder and 40 parts of w hite 
clay. The mixture, which contains' not more thail 6 
per 'cent of water, is brought to the desired form by 
compression, using a pressure of 2,000 pounds per 

The second International Congress of Hypnot.ism is 
to be held at Paris from the 12th to the 16�h of Augp.st. 
'fhe organization committee in convoking the congress 
recall the fact that the first congress, held in 1889, 
united a considerable n umber of physicians. professors 
of phi losophy, magistrates, advocates and sociologists, 
and that the communications gave rise to a series of 
interesting discussions. The sem)Dd congress has for 
its aim, first, to fix in a definite manner the terminology 
of the science of hypnotism, and second, to record and 
examine the acquisitions made up to the present time 
i n  the domain of this science. In  order to give to the 
congress an exclusively scientific character, the com­
mittee wi l l  only accept communications relating to the 
clinical, ' medio· legal, psycho-physiological, ,-pedagogic, 
and sociologic appl ication of hypnotism and the phe­
nomena relating to it. The congress will be held in 
the Palais de Congres of the Paris Exposition, the 
membership fee is 20 francs. All communications re­
lating to the congress, such as requests for admission, 
manuscript or printed works; etc. , should be addressed 
to M. B�ril1on, 14 rue Taitbout, Paris. 

A series of observations on the absorption spectra of 
gases has recently been made by P. Baccei, an Italian 
sarant. As the gases have but feeble a,bsorbent power, 
the action should be observed when they ,are submitted 
to great pressure. The experimenter has' made a study 
o(bal'bon d ioxide, nitrogen, carbon monoxide, acety­
len�" oxygen and hydrogen �ulphide. ' The first three 
gases do not present any appreciable absorption for a 
thickness of 70 milliweters under pressures varying 
from 22 to 10 atmospheres. For acetylene; oxyge� and 
hydrogen sulph ide, ' the absorption spectra become 
more compleX: 'as the temperattire' is higher. The spec­
truiD given bra. thickness of 25'niillimeters of acetylene 
under a preasure or ' 16 atmospheres shows the follow­
ing" bands : a large band in  the red between A = 0 '6842 Jt 
aniLt = 6815 p" which is more intense on the bide of the 
orange, bbing diffused next the red ; '  Ii nal'rOW� and 
very distinct band is shown in the orange, at 0 64:21  J..t ; 

. square inch. The parts which form the contact points 
are made by a mixture of 90 per cerit of n ickel powder 
and 10 per cent of clay, in order to diminish the resist­
ance at these points. As it is necessary that a resist· 
ance of this kind should  not melt under the action of 
heat or other wise deteriorate, the solidity possessed by 
the new COlli pound is greatly in  its favor . .  

Electric smelting o n  a large scale i s  to be tried in  
Switzerland neal' Meiringen, in  the  Bernese Oberland, 
and a concession has been obtained from the State for 
the working of an outcrop of hematite, says The En·  
gineer. The vein has  a thickness of 7 feet and is v is­
ible fOr a length of two miles along the mountain face� 
The ore will be transported by an aerial ropeway to 1 1 1 -
nerkirchen below. The concession obtai ned for t ilt! 
water power amounts to 60,000 horse- power. This  wi I I . 
or- course, 'be more than sufficieut to drive the macbiu-

. '  ery required and to supply the power for the ' electrical 
furnace. One of the difficulties which have beset the 
metal luPgical industry in  Switzerland hitherto has beeu 
the lack of f�el for smelting. 

a second narro w band near the former (0 '6417 J..t) ;  a 
thick and well-marked band in the orange (0 '6395 J..t) ; 
a band in the yellow (0'5707 J..t) and one in the green 
(0'5419 J..t) with a scal'cely  visible band beside it  at 
O '54iJ5 J..t. When the pressure is d imiu ished the absorp­
tion bands disappear successively, and at 10 atmospheres 
the band in the yellow is no longer seen ; at 9 atmos ­
pheres those of the orange and gl'een d isappear. T ile 
spectrum of a thickness of 70 mi ll imeters of acetylene at 
16  atmospheres' shows that the thl·ee rays i n  the orange ; 
form part of an obscure band, goiug frolll 0 '6426 J..t 'to 
0 '6395 J..t , and there is a very faint band in the violet at 
0 '4062 J..t , which disappears when the pressure is lowered 
to 14 atmospheres. The spectrum of oxygen shows a 

' faint band in the blue. one in the yellow at D, and two 
groups of bands in A and B, which d isappear succes­
sively in the order named when the pl'essure is 
diminished. The spectrum of 70 mill imeters of hydrogen 
sulphide at a pressure '  of 12 atmospheres 'shows in the 
red a band extending frolll ' 0'6735 J..t to 0 '6781 J..t, w h ich 
disa.ppears at 7 atmospheres. As it  bas been generally 
admitted that a gaseous mixture g!VeS 'an absorption 
equal to the sum of the absorbent effects of its com­
ponents, M. Baccei wished to verify this  supposition, 
and thus finds that for a llIixture of acetylene and hy­
drogen in the proportion of 1 to 3, to obtain a given 
absorption band in the spectrum of the mixture, a 
quantity of the absorbent gas must be taken which 
would have given the same effect when used alone ; 
other gaseoul!l rnixtures give similar results. ' His ex­
per.ftnents show besides tha.t the absorpti01l: spectrum of 
dry air 'is the ' same as that of 'oxygen under one-fifth 
the preuure. 

A systelO of telegraphy by which signals are trans­
mitted by llleans of rays emitted from an arc lamp has 
been inven ted by Cad Zickler of Brunll, Austria. 
Rays of sport' wave length (most ly uIt.ra- violet rays) 
are made llsEl'of, says '1'1le Western E lectrician; These 
rays are sellt out from the sending station at in ter· 
vals corresponding to those of telegl'aphic signals, and 
in the directiol!- of the l'eceiving station, where they 
pl'Oduce wt'ak electric waves, by wh ich the signals are 
made ,v isible as sparks, 01' are made aud ible ' by tt'le­
plione 01' electric bel l ,  01', i f  prefel'red, lllay be printed 
by MOl·se apparatus. The most sel'iout! objection to 
the appal'arus, howe\'er, is 8lt.id to be the lack of spee!l, 
for so far it has been impl"acticable to arrange trans­
m itters and receivers to accomplish more than eight to 
12 words a min ute. 

Zinc plates are now ,covered with a layer of material 
in i lllitation of l ithographic stone and the i u vention 
forms the su uject of an English patent. The zinc 
plates are cleaned and laid in  a solu tion of potassiu lll 
bicarbonate, either with or without the applicatiun of 
an electric current. The z inc carbonate is thus i lt!­
posited u pon the surfaces of the plates forming a laye\' 
to which the, imitation stone niaterial to be subse­
quently applied firmly ad heres. This stone material is 
composed of sulphate of lime, calcium chloride and 
aluminium oxide, and is produced by , the action of 

, hydrochloric anli sulphuric acids upon limestone and 
alu miuium, the yellowish shade natural for li thographic 
stone being obtained by t,he addition of a little ferric 
chloride; ' The mass is mixed with a solution of soda 
and is sprayed on the plates with the aid of an in­
jector. 



OBSERVATIONS ON TIlE ECLIPSE OF KAY 28, 1900.* 
BY JDlNBY RANDALL WEBB. 

The Naval Observatory fitted out three expeditions 
under the general supe!;,vi@ion and . control of Prof. S. 
J. Brown , the astronomical director of the Observa­
tory, wh ich were stationed at Pinehurst, N. C. , Griffin 
and Barnesvil le, Ga. ' While each of these expeditions 
was under the immediate charge of a staff of observers 
from the Naval Observatory, there were present at 
each several specialists from the scientific institutions 
of the country. 

At Pinehurst, the eastern station, Prof. A. N. Skin­
ner was in charge, assisted by Prof. Eichelberger, Mr. 
Theodore 1. King, Mr. Culton and others from the 
Naval Obsel·vatory. Prof. Ames with his assistants 
was in charge of the spectroscopic observations. Prof. 
R. W. Wood. of the University of Wisconsin,  was at 
Pinehurst with a stroboscope for observing the shadow 
bands, while D,·. F. L. Chase, of Yale University, made 
observations with an objective prism spectroscope. 
Drawings of the corona was the principal work at Pine­
hurst, both by the naked eye and by the telescope, the 
latter for sketching the finer details of the inner corona. 
For photographic work, instruments of various sizes 
were used, including the 40· foot photo-heliograph lens, 
giving an i mage of the sun 4%, inch�s in diameter. 
Each of these different instruments has its distinct ad­
vantage and it is necessary to use them all in an eclipse, 
in order to get the best results. The diameter of the 
picture is in proportion to the focal length of the in· 
strnment, but the difference upon the details is great. 
In the pictu " es made by the smaller instruments, the 
detai ls  of the corona near the sun are lost, but the gen­
eral effect, including the length of the corona and the 
polar rifts, is distinctly marked. rbe larger lens with 
a greater focal length develops more distinctly the 
mi nor and very interesting details of the corona, 
while it fails to bring out tbe general effect. 

The principal instruments in use at Pinehurst Sta­
tion were two Dallmllyer lenses, 6 inches in diameter 
and 38 inches in focal length, and a VoigtIaentler lens 
with 4 inches aperture and 8 i.nches focal length. be­
sides the 40 ·foot photo-heliograph. The scaffold sup­
porting it is double, the two parts being enti rely sep­
arate : the outside part supports the tube of the large 
camera, while the inside part supports the lens. The plate 
holder is support<ld independently inside of the . dark 
room. On the right of the 
picture is a shed, with canvas 
roof down, which protects the 
three equatorial telescopes 
and a polar axis supporting 
a n umber of cameras. Prof. 
and Mrs. Skinner are seen 
standing in front of this shed. 

The three telescopes and 
the polar axis supporting the 
cameras appear in the second 
engraving. The barrel j ust 
above the shed is twelve feet 
from the ground and filled 
with water, which furnished 
t.he hydrau l ic head for run­
n i n g  two water clocks or 
clepsydras ; one to rotate the 
polar axil! and one for moving 
the plate holder for the 40-
foot photo-heliograph i n  the 
dark room. 

In another engraving will 
be seen a nearer view of t.h€' 
portable transit house. This  
house has been all over the 
world with different eclipse 
expeditions. 

Prof. W. J. Humphreys, of 
the University of Virginia, 
was in charge at Griffin, Ga. 

This station had three dif­
ferent cameras. The largest 
was about 26 feet long and 12 

feet wide, inside of which 
were reflectors upon which 
the result iof the picture de­
pended. The photographs 
were obtained by placing a 
highly Ipolished silver mirror 
in front, whel·e. the sun 

$ , ieutifi, �meri,a •• 
would fall directly on its face. The reflection would be 
thrown from it into the camera through a slit, three­
quarters of an inch in length and one hundredth of an 
inch wide ; falling upon a plate of delicate specUlum 
metal, it will  be again reflected to a highly sensitive 
plate, where the negatives are secured. 

The Barnesville station was under the immediate 

Portable Trllnsit House whioh has been used 
on Many Eclipse Expeditions. 

charge of Prof. Milton Updegraff, of the Naval Ob­
servatory. Prof. Brown chose this point to observe the 
eclipse. 

But perhaps the largest collection of scientists was at 
Wadesboro, N. C. ,  where were the observers frOID the 
Smithsonian Institution, Princeton Uni versity, the 
Yerkes Observatory and the British Astronomical 
Association. The party from the Smithsonian Insti­
tution was in charge of . Mr. C. G. Abbot, and was ac­
companied by Dr. S. P. Langley, the secretary of the 
Institution, and several others. They had an immense 
camera, 135 feet long. The Princet.on observers were 

The 4O-foot Photo-Heliograph on its Soaffold. 

General View of �e lIolipae Inlta1lattoD. 
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eleven in number, in cnarge of Dr. C; A. Young, and 
included Prof. Charles Brackett, Prof. Taylor Reed, 
Prof. William Libbey and others. 

. 

Prof. George E. Hale was in charge of the Yerkes 
Observatory party. H is sDecial study was the heat of 
the corona by means .  of a bolometer, an instrument 
capable of responding to the slightest' degree of heat. 
Prof. E. E. Barnard, of the same party, had charge of 
the apparatus photograph ing the cOI·ona. They had 
a camera 62 feet in length , provided, with a sliding 
framework with seven partitions, by pleans of which 

. seven pictures could be taken in rapid $uccession. 
Four of the eight representatives of the British Astro­

nomical Associ*,tion were women in charge of Miss 
Gertrude Bacon, a distinguished amateur astronomer_ 
Thl're were many other important ' stations. The 
Weathl'r Bureau had several witbin the belt of total­
i ty, not iceably one at Newberry, S. C., in che.rge of 
Prof. Cleveland Abbe and F. H. B i gelow, while the 
amateur observers numbered h undreds. Careful drills 
took place at the d ifferl'nt stations, and every one had 
his duty assigned to him and his work to do. 

There was no disappointment in the weather during 
the ecl ipse, which left nothing to be desired at most of 
the stations. Many and val uable observations were 
Ulade, but it wi l l  be some t i Ule before the n umerous 
photographs wh ich were taken can be deve loped and 
any definite resu l ts known . 

Observations of the shadow bands varied very m uch 
at the different stations. Prof. Wood was not success­
ful  at Pinehurst, while two other observers at the same 
place were able to make It rough meas urement of them 

. showing that they were about five inches apart and 
moved at the rate of eight feet per second. At Barnes­
ville, accord ing to Prof. Brown, the shadow bands ap­
peared like rl'flections of rippled water projected upon 
a screen. Prof. QUimby, who was at Wadesboro, said 
in regard to the shadow bands : " That curiously 
enough at every place where they were observed, they 
were different, that is to say, they m()ved in a different 
direction. " 

Dr. Langley said : " The bolometer was used for the 
first tiUle in this ecl ipse, and by i ts aid the heat of the 
corona was successfully observed , and probably for the 
first time also." 

Mr. Nevil Maskelyne also int.roduced a new feature 
by taking six hundred cinematograph photographs 

of the eclipse. 
• • •  

A TRADE secret decision has 
recently beeQ handed dowll 
in one of the German courts, 
which possesses considel'able 
interest. The foreman of a 
factory invented a substance 
which was used by his em­
ployer in finishing rustling 
velvet. The Foreman im­

parted the composition of this 
substance to other makers; 
and was sued by his employ­
er, and in the lower court was 
found guilty. The defense 
was that the foreman had 
only parted with his own in­
vention which WI;lS his intel­
lectual property. The case 
was appealed and was dis­
missed on the ground that 
the foreman was employed 
by the firm, and his invention 
was only a part of the service 
which he owed to his employ­
er and only an employe would 
be trusted with experiments 
which would lead to such an 
inven tion. On account of 
the facilities which his posi­
tion offered he was enabled 
to make an invention which 
an outsider would not have 
made, and that he made it in 
consequence of his employ­
ment, for which he was duly 
paid. The court held that 
when he imparted his secret 
to strangers he violated the 
German law for " the Imp­
pression of base competition." 

• • •  • It 18 not possible at the time of going 
to .press to obtain · satisfactory photo­
gl'llphs of the eclipse. Most of the ob­
servlng pa."tIes left their plates or their 
negatives bPhind in order that they might 
be carefully packed. The long exposure, 
while it develops certain neces.sary fea­
tures or the eClipse. also Iesnlbl In the 
snn's rays burning oot the negative In 
other spots and it ba8 to be carefully 
workEd up, a compOsite pbotograpb 
being taken before auything satisfactory 
can be obtained. 'rhe Ie"u lts resemble 
Ihe eclipse of 1878 very closely as fi�red 
iu; plate 21 of the Onited States Naval 
Observatory Report on the Total Eclipse 
of Jnly 29, 1878.-ED. THE PINEHURST, N. C., EOLIPSE ITATION OF THE IT. I. NAVAL OBSB'RVATOBT. 

AN auroch's horn was re­
cently found in It pit dug in 
lower Pomerania. It is be­
lieved that our domestic cattle 
are the descendants of au­
rochs. This animal survived 
on the Continent unti l 1627. 

Examples of its enormous 
horns lDay be seen quite fre, 
quently in churches and cas­
tles in Southern Germany, 
and in the south Rhine COUll' 
try. 



THE KUKIlIFICATION OF CATS IN ANOIENT 
EGYPT. 

BY W. 8. HARWOOD. 

While the Egyptian children no doubt had as great 
regard for cats as the children of to-day, the pal'ents 
had a still higher regard, rising into worship. So great 
was this regard that the cats came to be looked upon 
as !!acred, aud cat worship became a part of the reli­
Irion of the race, while this worship fou�d expression 
in great temples erected In honor of the cats who died. 
Shaving the eyebrows on the death of a. cat in the 
fami ly  was a favorite means of showing the distress of 
the household. 

$0 it was but natural ' to bel ieve that in the future 
l ife the cats would l ive again with their young masters 
and mistresses, contrib uting to their happiness in the 
celestial land. On the death of the tabby, all due 
ceremony was observed, and with tender care she was 
embalmed and placed with the mummies of her family. 
You may see such mummies in the Pritish Museum, 
wrapped in their cerements, fo:d upon fold enswath­
ing the body with as great solici tude as though it were 
the body of the child who had owned the cat for its 
companion. 

The cases in which the cats were placed after em­
balming were capital representations of the cat in  life. 
Many of thelu were of carven wood, remarkably l i felikfl 
affairs, the form and even the individuality of expres­
sion being admirably preserved. Now aud then some 
cat belonging to some more aristocratic fa IU ily, when 
it departed for the heavenly cat land, received a case 
of bronze, beautifully ornament�" and in all ways 
more in k�eping with the standing of the family. 
Some of the cat cases are curiously decorated, and 
some of the faces al'e fitted out with queerly made eyes, 
inlaid with obsid ian, or rock crystal ; others are done 
in colored paste, the effect frequently being decidedly 
grotesque. 'fhe object in giving eyes to the case was 
that the spirit cat might have an opportunity to look 
out. An opening down the center of the case divided 
it into halves, so that the cat, when embalmed and 
ready for her last long journey to the land of the 
blessed, could easily be inclosed. 

I found it quite difficult, indeed, impossible, to get a 
good light upon the darkish corner where the mum­
mied cats were kept, for a London fog was abroad, and 
London, even at its brightest. is not a photographic 
paradise ; but with some care and patience the cats 
came out of their sleep of the centuries and consented 
to show themselves to the camera. 

The utmost care was given to these friends of the 
little children, that their lives might be prolonged 
to a ripe old age. Their food was prepared so that 
t,hey might not only receive the most gustatory plea· 
sure possible, but so that they might be rij,hly nour­
ished. One favorite dish was bread soaked in milk 
and mixed with chopped fish ; �urely no more tempt-

J�itutifi� �mtri�al. 
ing viand could be placed before the most exactinir 
feline. In many cases, cats were kept in and about the 
temples which were sacred to the many gods of Egypt, 
and greater care could not have been given to human 
beings than that which was accorded to the cats. In 

MUKMIES OF OATS IN THE BRITISH MUSEU" 

the current SUPPLEMENT the Mummification of Child­
ren is descri bed. 

• • • • • 
A NEW method has been brought out for Ii�hting 

incandescent gas-burners of the Welsbach type, by 
which the accidents, due to the use of alcohol or gaso· 
line, are avoided. It has been introduced by the 
French company which controls the Auer system of 
b urner; and consists essenti&.lly of II small metal box in 
which is  placed a plate composed of platinum sponge 
or platinized asbestos ; this has the property of becom­
ing incandescent upon contact with the gas, and is 
thus util ized for lighting it. The box is fixed upon the 
end of a metal rod, after the same manner as the gaso­
line reservoir formerly used ; in the case of burners 
placed upon high posts a long pole is used, containing 
at the end the usual arrangement for turning on the gas. 

UNITED STATES BATTLESHIP " GEORGIA. " AND 
OL ASS. 

Whatever doubts the public may have had during 
the past fourteen months as to the character of battle­
ships to be turned out under the act of March 3d a year 
/l,go, they Ilre now dispelled by the circular recently 
i ssued to the various biddArs by the Navy Depart­
ment.. From it we lea.rn that the .. Georgia " 
aud her classmates, the " Pennsylvania " and " New 
Jersey," are to be ships of which any nation may well 
be prOud and the fighting peers of any of their class 
built or building anywhere in the world. The gen­
eral fElatures and principal dimensions are : 

Length Oil load water line . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  435 feet. 
Beato, extreme, at load water line . . . . . . . . . . . . . . . . . . .  76 " 
Tri,u displacement . . . .  . . . . . . . . . . . . . . . . . . .  . 14,650 tons, 
MeHn draft at trial di.placement . . . . . . _ .  . . . . . . . . • • • . •  24 feet. 
Greatest draft, fu l l laad, about . . . .  . . . . . . . . . . . . . . . . . . . 2t) "  
Coal carried on trial displacement . . . .  , . _ . . . . . • . • •  . . . . IlOO tons. 
C(>al hunker capacity . . . .  . . . . . . . . . . . .  • . . . . . ' , ' . . .  . . .  1,900 ", 
Maximum indicated horse power • • • • . •  , . . . . . . . . . . . . .  19,0(]() .. ' 
Speed, contract, per hour. .  . .  . . . . .  . . . . . . . . . . . . . . . . . .  19 knoll!. 

Complement, officers, Beamen, and marines . . . : . . . .  703 

The ships will  have the usual double-bottom and 
water-tight compartments. All  fire mains will be car­
ried below the protective deck, with risers leading 
therefrom up to the stations on the decks above. 
Woodwork wi ll be fireproofed and will  be l imited to 
the indispensable minimum. The only planked deck 
will be the main deck, and the planking wi l l  be laid 
over a complete metal deck. The other decks in  the 
l iving-,spaces will be covered with linoleum. The free­
board of the ships will be 20 feet, and will extend uni� 
formly from bow to stern, yielding, especially, better 
accommodations for the officers-allowing their quar­
ters to be placed without the armored region, thus 
permitting air· ports and natural ventilation in  each 
state-room. The space in the superstructure wil l  a bo 
be turned to advantage. 

The armor protection to the hull will consist firs '; of 
a com�lete water-line belt, which will have a maximulll 
thiekness of 11 inches amidships, and will taper to 4 

inches at the bow imd stern. Above this belt there 
wi l l  be a 3-foot cellulose belt l'eaching completely 
around the shi ps. 

Above the main belt, for a distance of 245 feet, the 
space ocupied by the llJain, broadside and rapid·fire 

, battery of six 6-inch guns, the sides wi l l  be guarded by 
6 inches of armor, reaching all the way up to the main 
deck, on which are the t.urret guns. This upper and 
lower casemate armor turns inboard diagonally, and 
terminates against the forward and the after 12-inch 
bar bettes, but the lower course, reaching from the 
protective up to the gun deck for ward, is inclined­
forming a stout glacis to oppose an enemy's raking' 
bow fire. There is a continuous protective deck from 
bow to stern. On the flat, over the engines and boil­
ers, it will  be 1% inches thick, and on the slopes, from 

Dl.plaeeme ot, 1.,650 toOl. Speed, III knots. lIIaXlmum (Joal l!lupply, 1,900 ton.. A.rmor I Btllt (continuous) , ll inchee to 4 1nchelj ItIlIl p(\sltlons, 11 Inches to � Incbes; deck, 1� to 8 Inches. '&l'IIIa­
men' l Four Ill-loch B. L. R.; eliht a.bIcil B. I.. R. j twelve o.lncil rapid-lire gaDI; twelve 8-lncil rapid-lire p!I!j twelve a·pounder,; elabteen automatic and machine iUIIL Torpedo Tube.,. two (eIlbmerged). 
(lomplement, 700. 

UNITED STATES BATTLESHIP " GEORGIA " AND OLA88. 



the barbettea for.wa� and aft to the bow and the 
stern, respectively, it will be S i8ches thick and decid­
edly curved. The forward end terminates in the ram. 

The main battery will be composed of four  40-c!Lliber 
12-inch breech-loading rifles and eight 45-caliber 8-inch 
rifleS mounted in pairs in six .tul·rets . .  The 12 · inch 
turrets and barbettes will have a general thickn.�ss of 
10 inches, w ith port plates of 11  inches.. These turrets 
\,i l l  be of the elliptical and balanced type, The 8-
inch turrets and barbettes will  be generally 6 inches 
th ick, with port plates of 6� inches. They will be 
circular and balanced. 'l'he face plates of all of the 
turrets will be flat and sharply inclined, so as to afford 
an elevation of twenty-odd degrees, greatly increasing 
the possible bombarding range of these pieces. 

Tile secondary battery, or main raIJid-fire battery, 
will'" Consist of twelve 50· caliber 6-inch rifles, housed 
lJeh'ind 6 inches of armor and carrying heavy shields. 
Each pair of guns wil l  be separated by a 2�· inch 
ll i ckel steel splinter bulkhead. These guns are ar­
ranged in recessed ports, which permit of the guns being 
turned in pairs, within the side l ine-one of each pair 
tur�.pg aft, while the ot her turns forward. These 
g�s'have arcs of fire of 1 10 degrees. The 12-inch guns 
train through arcs of 270 degrees, whi le the 8-inch guns 
trai n from dead ahead or dead astern back toward the 
beam through arcs of 145 degrees. The ammunition 
hoists will be under electrical control, as will also be 
the rammers, the elevating gear and the ventilating 
fans for the turrets. 

Based upon the rate of ammunition supply, the 12-
incb gu'ns will each be able to fire every minute and a 
half, the 8-inch guns every fifty seco1;lds, and the 6- inch 
g�'lls tbrt'e times a minute. Each of these pieces is 
v�ly superior to the same guns of older caliber on 
arii 'of the finished battleships, both in power and 1'11.­
lii:<'iity of fire. The auxiliary battery will  be. composed 
o(1-he following high-powered pieces : 

3-inch (14-pounder) rapid-fire ItDlls. . • .  . . . . . . . . . . . . . . . . . . . . . . .  12 
3-pounders . . . . . . . . . . . . . . .  ' .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
i·pounders (antomatic). . . . . . . . . . . . . . . . . . . . . . . . .  • • • . . • •  • • • •  • • .  4, 
1-ponnders (single-shot) . . . . . . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . . . . .  4, 
3-itich lI.eld gnns. . . . . . . . .  . . . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  , . . . .  2 
Gatllngs . . . . . . . . . .  , . . . . .  . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
'03-cabber antomatics . . . . . . . .. . .  . • . • • • • .  . . . . . . . .  . • .  . . . . . . . . . . . . 6 

Four of the 14'pounders will be mounted on each side 
of the gun deck, two forward and two aft of the 6-inch 
battery, while the four remaining, two on each side, 
will be mounted in broadside up in the superstructure 
on the main deck. All of the 14·pounders, besides tl,1eir 
shieldll, will be sheltered behind broad plates of 2 ·inch 
armor. Two of the automatic 1-pounders wiI I  be placed 
in each of the lower m i l itary tops, and two of the single 
shot 1-pounders will be mounted in each of the upper 
tops. 'fhe other small rapid-fire guns, excepting the 
field pieces, will be mounted on the bridges and advan­
tageously on the superstructure deck. There will be two 
submerged torpedo-tubes located well forward of the 
beam, and the firing stations, which will be directly 
overhead on the deck above, will be guarded against 
rapid-flr� shot up to 6 pounds. The ships will each be 
driven by triple expansion engines actuating twin 
screws. T hese engines will be of  the four-cylinder 
type and they are expected to make 120 turns � minute 
when developing the maximum 19,000 indicated horse 
power. T wenty-four straight-tube, water-tube boilel's 
w i l l  supply the steam at a working pressure of 250 
pounds to the square inch. 

With her bunkers full, either of these ships, con- . 
sUlning about 75 tons of coal dai ly when jogging along 
at a ten -knot cruising speed, will be able to do at least 
6,000 knots of uninterrupted steaming. They will 
carry three months' stores and provisions. 

Thirty-six months is the maximum time which will 
be al lowed in  which to build the ships. There will  be 
no speed premiums; but $50, 000 a quarter knot wiII be 
dedUcted for speeds below 19 and not less than 18�. 
Froln 1 8� to 18, $100,000 a quarter knot will be de­
ducted, while below that, the  department m ay either 
reject or purchase at its own figure. 

. . . - ,  . 

ACCORDING to the experiments of Valenta, .it appears 
that- red glycil1 is an excellent sensit izer for the blue­
green ·rays. This product eu ters i nto the composition 
of a. bath which is added to the ordinary gelatillo­
bromide emulsion fOi' the p.·eparation of panchromatic 
plates. The bath is prepared according to the follow­
ing formula : 

Alcoholic Bolntion of cyanihe, 1 to 500 . . . . . . . . . . . . . . . . . . ·3 c. c. 
Alcoholic solution of erytbrosine, 1 to 500 . . . . . . . . . . . . . 2 c. c. 
A)coholic solution of saturate;) g1, cin . . •  • • . • . • • • • • • • • • •  10 c. c. 

The mixture .is ineorporated into the emulsion at 
the llloment of applying it to the plates. The experi- . " 
ll�euts seem to prove that by the use of these plates 
the rendition is exact for all the radiations" whi(lh 
t'xtend from the red to the violet of the visible spec-
tru m. 

. . . ' .  

As the Doeiper River takes a south wpsterly direc­
tion .in order to discharge itself into . the Black .saa, . it 
passes a succession of rapids, and it is proposed to uti­
l ize the power of the rapids for the generatioB of elec­
tricity. 

Pari. Expollltion Note •• 

The United States pavilion at the Paris Exposition, 
was opened to the public on May 12 with appropriate, 
ceremonies and a formal reception in which the United 
States was congratUlated upon the splendid IIhowing 
made at the Exposition. 

The total number of entries to the Exposition for the 
10th of May has been . 73,065, including the Vincennes 
Annex, of which at present the e�trit's'o(workl1lerl make 
up the principal part. The entries by ticket reached 
85,471, those by card, 2�,OO9 and the entries of service 
14,085. At this date the admisiiion has been established 
as follo:ws : ']from 8 to 10 A. M. ;' two tickets ; from. 10 to 
6, one ticket ; from 6 to l1, the closing hour, two ti\l�-
ets. The price of tickets is 12 cents. ' 

The electric railroad and the elevated r��yigg �r�.t­
form, which are among the attractions of the ExPosi­
tion, are furnished with current by a handsome station 
erected within the grounds of the Westinghouse Com­
pany. , This is located near the series of' nationalbuild­
ings along the Seine. The station contains two sets of 
WestinghQuse dynamos, ' one of these being used as a 
reserve. Each set includes' a three· phase motor direct­
connected to a direct current generator of 650 ki lo­
watt-s, giving 500 volts, and a rotary current of 450 ki lo 
watts, which transforms the current at 5,000 volts 
received from the central station at Moulineaux to 500 
volts. A h;"'ndsome marble switchboard of 13 panels oc­
cupie� the central part of the station,  and contains the 
devices for operating the road and . plat form. ' The sta­
tion contains also six transformers ' of 120 kilowatts 
each and two small generating sets. ' A number of the 
machines intended for this station Wer.e on board the 
missing vf:'ssel •• Pauillac," but other . machines have . 
been procured, and, owing to American enterprise, 
the station was running as ' early as the 10th of April 
It has supplied most of the current for lighting .,the 
grounds, while waiting for the large dynamos in the 
Electrical Palace. 

A new type of phonograph is shown at the Paril.l Ex­
position, this being the invention of a Danish engineer, 
Valdemar Poulsen. It works upon an entirely new 

. principle, and the reQord, instead of being made in wax 
by a stylus, is made upon a steel wire by the action of 
a magnet. A cylinder is wound full  of steel w ire about 
one mil l imeter thick, the wires touching each other. 
In front, in a position analogous to that of the stylus, 
is a small electromagnet whose polar ends are brought 
out and are reduced to a small d iameter to elllbrace the 
upper half of the steel wire. It is suppOl·ted upon a 
horizontal rod, and the lateral motion o btained by a 
'guide which travels between the wires. The magnet 
is connected with a telephone transmitter and battery, 
and the sound waves cause a variation in intensity of ' 
the electromagnet, and this i n  turn acts upon the steel 
wire passing before it, leaving a permanent impression. 
When the acti<lll is reversed; the ' .... i;·e reacts upon the 
magnet and the sound is heard in the telephone. The 
magnetic trace may be obliterated by passing a con­
tinuous current in the electro-magnet and turning the 
cylinder. The apparatus is to be seen in the Danish 
exhibit, and wi l l  be in working order within a short 
time ; another form wi l l  be shown, in which the record 
is made upon a thin steel band wound upon a drum. 

The University of Paris has an important exhibit in 
the Palace of Letters, Science and Art, containing a 
number. of reproductions of photographs of the' moon 
arid of the heavens, covering a wall space of 18 meters 
long by 4 high. The large photographs of the moon 
are especially fine, and are-presented to the public for 
the first. t ime. They have been ·taken by Messrs. 
Loewy and Puiseaux. with the large telescope of the 
observatory ; the photographs are shown in small  size 
in order to appreciate the fineness of detail obtained 
by the instrument, then a series ' of bromide enlarge­
[nents is shown by which they are more clearly seen. 
One of the remarkable photographs is that obtained 
by taking two plates of the moon at ten and at twenty 
days after new moon ; these have been enlarged sixty 
times the sl1 l face ; and placed side by side with great 
care, the resul t  being an i mage of the whole hemis­
phere of the moon with a direction of l ight which 
brings Qut  the relief and shows the details of the craters 
and mountainous region in a striking manner. Messrs. 
Loewy and Piuseaux have developed their ideas upon 
,the formation of the moon, as deduced from the photo­
graphs, in four memoirs which form a part of the ex­
hibit, and to i l lustrate this are a n umber of photo­
graphs in which the detai ls have been greatly enlarged, 
Toe Observatory of Paris, which has undertaken the 
map of the heavens in  connection with other ob­
servers, has obtaint'd for this a fine series of photographs ' 
with new equatOl'ial of 18 meters focal distance, and 
has already published 117 sections of the map, contain­
ing 50,000 stars. T wo of these sections are shown, en­
larged to one sq uare meter ; each pla.te is exposed three 
times, being slightl y  moved, thus giving three images 
of each star to avoid errors. Another star-map shows 
a .part of the ecliptic and belongs to a series taken 
at the observatories of Paris and of Algiers. Besides 
these is to be seen a photograph of the spectrnm of 
Sirius taken by Prof. Henry. 
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An automobile service has beeu started between the 
Senegal and the Niger. The ' automobiles are run by 
Frenchmen and are of F.·ench make. 

M. Krieger ·at present holds the record of electric 
automobiles, having covered a route of 152 kilometers 
at 16 kilometers per hour, withollt recharging the bat­
teries. In all probability this record will be contes�ed 
in the near future .by Messrs. Bouquet and Garcill, 
who have lately made a trial trip with an automobiJe 
of their manufactul'e, from Paris to Evreux. It ap­
pears that they have covered the distance, forward and 
back, in 11 hours 15 minutes, which makes a speed of a 
little over 16 kilometers per hoilr. There is no doubt 
that an official contest wil l  be made shortly over the 
route Paris-Dijon, which has been generally selectt'd 
for this purpose. 

There .have been several serious accidents recently 
with automobiles in  New York city. A doctor's page 
was killed by a head-on coll ision with an automob i le. 
The boy was riding on a bicycle. One of the most 
prominent citizens of Binghamton was thrown froln a 
runaway automobile, and sustained fatal injuries. 
The machine began running from side to side, refusing 
to respond to the control l ing lever. When it reached 
a speed of 30 miles an hour it struck the cUI'b, throwing 
the t wo occupants out. The machine continued its 
erratic course down the street, and was finally stopped 
bv obstructions thrown in front of it by pedestrians. 
T

O
he wheels continued to churn the air for some time ; 

the vehicle itsel f  was not injured. 
The motor car exhibition, wh ich was held in Lon­

dOll for a week from April 16th to the 21st, ,was a bite 
tt'r disappointment tt) the hundreds who are now in­
terested in the question of automobilism. Many 
of the stands were empty. but atonement was some­
what made for ' this deficiency by the comprehensive 
exhibits by several well known firms, . such as the 
Dai mler. At the clo�e of the exh ib ition, a race was 
run . upon a triangular course, through Great Britain, 
a total distance of 1, 000 miles. This great trial was 
organized by the Automobile Club of Great Britain 
and Ireland and some eighty cars entered the cOlltest. 
The ohject of the trial is to see how many types of 
B dt'b h motors were in existence that were able to·stand 
the test of such a long journey. 

M. G. Pierron , president of the road committee of 
the Automobile Club of France, has recently published 
a year-book of routes which presents IJlany points of 
interest. After giving information all to eustom-house 
regulations to which the various types of automobiles 
and moto-cycles are submitted in the different coun­
tries of Europe, the year-book gives a n umber of form­
ulre and instructions of different kinds ; then follo w 
the rules for the circulation in the city and on the 
road. The year-book proper contains a list of all the 
towns and villages in the country, arranged in alpha­
betical order, wit�l conventional signs to indicate the 
size and nature. The nearest railway station is indi-. cated, also the existence of post-offices, telegraph and 
te'iephone services. ' 'Another series of signs show 
whether doctors or druggists are to be found in  the 
locality, with indicat,ions as to hotels, etc. Mention is 
made of the places where gasoline may be procured. 
with indications of the different brands. . The l ist 
gives 'also the distances from Paris and the number of 
inha.bitants. This volume wil l no doubt prove of great 
service to automobilists. 

The fourth annual ,Criterium race of moto-cycles has 
been one of the important automobile events of the 
season in  France. It took ' place oli the ' 10th of May, 
over the route from Etampes to Chartres and back, 
covering a distance of 100 kilometers. The weather 
was very favorable, and the race was carried out suc­
cessfully ; of the fifteen runners al l but oile came back 
to Etampes without difficulty. The results for this 
year show remal'kable speeds, that ' of l\t:arcellin, the 
winner, being 1 h . 24 m .  58t sec . ,  with a inoto�cycle of 
two cylinders ; the second speed was made by Baras, 
also with a two�cylinder mach ine :  1 h. : 25 m. · at  sec. 
Beconnais came third with 1 h.  27 m. 25! sec. , after hav­
ing Illade the best time from Etam ps to Chartres, or 50 
kilometers in 37 I ll .  24 sec. The record made by Mar­
cellin is inferior to that of Beconnais over the Arles­
Salon route, 1 h. 22 m. 34l sec., but far surpasses any 
yet made 'ovt'r the Pl'esent route. The record of last 
year, made by Teste in 1 h; 56 riI. 321 sec. , is not only 
beaten by 32 min utes by Marcellin, but also by eleven 
of the' fourteen arrivals, showing the remarkable pro­
gress made by the moto-cycles. These three rnnners 
have carried ' off the honors of this year ; Marcellin is 
victor in the Pau �'aces, Bpconnais in those of Nice, and 
Baras at Pah�- ROu baixo In order to show the progress 
made in: the last four years, the figures for the four 
Criterium rac�s may be compared : 

1897 . . . . . . . . . . . . . . . " .. Viet . . . . . . . . . . . . . . . . . . . .  8 h. 9 m. 5, sec. 
1808 . . . . . . . . . . . . . . . . . . . . BardIn . . . . . . . . _ . . . . ... 2 h. 21 m. 4,7I sec. 
1899 . . . . . . . . . . . . . . . . . . . . Teste . . . . . . . . . . . .  . . . . . . 1 h. 56 iii. 821 sec. 
1900. . . . . .  . . . . •  . . . . . . . .  Mareellin . . . . . . . . . . . .  : . . • 1 h. 24 m. 58t sec. 

.The figures show tl,1e relllarkable increase in speed due 
to the constant improvement of .the moto,cycles� 



JUNE 9, 1900· 
AN HYDRAULIC IIOTOR OF NOVEL CONSTRUCTION. 

The i llustrations presented here w i t h  represent a 
general and a detail view of a ne w hydrau l ic motor, 
which has been patented by Bernhard C. F. Wall, of 
147 Hampshire Street, Buffalo, N. Y. 'l' he motor con­
sists of a frame, supporting two opposite pairs of 
actuating devices. Each pair of actuating devices is 
provided with hollow plungers, F, slid ing at their upper 
ends on guide and supply p ipes, E, and at t heir lower 
ends in cylinders, H. The two plullgel's of a pair are 
connected by a walking-beam , prov ided at its ends 
with pitmen extending to crank-disks secured on shafts, 
M. In each supply-pipe, E, a valve is arranged con­
trolling an opening from the pipe to t he pl unger. The 
supply-pipes are connected by a p ipe, G, commun icat­
ing w ith a valved pipe, B, from W;h ich a val ved sup­
ply-pipe, .A, leads to an overhead-ta.nk. The p ipe, B, 
at its lower end, is connected w ith � tank, D, divided 
into two compartments, the lower of which is partly 
filled with water frOID the upper by means of an 
injector. The vah'e in each supply-pipe, E, is carried 
by a valve-stem, and is normally held to i t s  seat by a 
spri n g, in order to d iscon n ect the corresp�nding pipe 
from its plungel·. The lo wer end of tbe spring presses 
on a lug secured on the valve-stem and operated by a 
projection on the shaf t, M. of the corresponding crank­
disk. When either shaft, M, is rotated, its projection 
wi l l  operate intermediate l inks and levers to push the 
val ve-stem upward against the tension of its spring, 
and move the vah'e from its seat in the p ipe, E. When 
t h is occurs, the water in the pipe, E, passes into the 
corresponding plunger, F, to press aga inst the val ve, 
G, held at this tilUe in a closed position. The pressure 
of the water against the valve. G, forces the corres­
ponding plunger, F, down ward , t h e  va l ve acting as an 

abutment ; and the plunger, in mov ing down ward, 
swings the walking beam, 80 that the opposi te plunger 
moves up at the time the val ve in  the supply-pipe, E, 
is closed and the val ve, G, is open . The oscillating 
motion of the beam is converted by the mechanism 
previously described into rotary motion to drive the 
shafts, M. 

In order to open and close the val ve, G, at the propel' 
time, the stems of the valve are pivott'd to level'S, J. 
Friction-rollers are adapted to move alternately i nto 
t'ngagement with incl i nes, II:, in order to swing the 
levers, J, and to open and close the valves, G. The 
inclines are so arranged that each valve, G, i s  oper­
ated j ust before the corresponding plul Jger reacbes the 
end of its stroke, whereby the valve, which has been 
closed on the upward movement of the plunger, w i l l  
remain closed un ti l  the pl unger has nearly reached 
the end of i to nown wfHd movement. T h e  water un der 

pressure is constantly in action on one of the plungers 
to impart a uniform rotary motion to the shafts, M, 
connected b y  belt and pul ley with a cowmon qriving 
shaft. An air-compressor, L, connected with . One of 
the shafts, is used to force the water in the lo" �, tank, 

THE WALL HYDRAULIC IIOTOR. 

D, to the plull ger supply-pipes w hen the overhead 
tank ru ns d ry. 

------------�.�,�.�,�.�-----------
AN ATTRACTIVE DWELLING AND CONSERVATORY 

FOR '8,500. 
'r i l e  dwel l ing house i l lustrated in this issue is  located 

at Pel halll Heights, N. Y., and it  is clai llled to have 
cost cOlllplete only $8,500. The last l'-'eb l'llary issue of 
the B ui lding Edition of the SCIENTIFIC AMERICAN 
not only contaius  the elevation vie w, shown herewith. 
but plan views of the interior and a fu l l  desCl'J pt ion of 

the kinds of woods used i n  the diffel'ent roolus  and the 
other Illatel'ials used in the construct ion and fin ish . III 
br ief, the cellar is cemented, and is used for the lau n­
dry and furnace. The house is fitted for both gas and 
electric l ighti ng. The kitchen is provided with a 
double o-.;en range and an 80 gallon boiler. 

O ne special featnre of the SCIENTIFIC AMERICAN 

Bui ld ing Edition is that it contains photograph ic re­
prod uctions of inexpensive country homes which have 
been actually bu i l t. Th is llIonth ly journal is most 
usefu l to arch itects, build el's and o t h ers in call i l lg at­
teution to th e  l atest \Vorl. in the building Jille. The 
su bscr iption is $2.50 per year. 

Intt-rnatlona) (1ongrel!"� at Pari •• 
To the Editor of the SCIENTIFIC A MERICAN : 

I have recei ved a letter from the llhai rlllau of the 
comlll ittee in chal'ge of an in ternation a l congress, 
wh ich will  be held in Paris, in relation to t h e  Exposi­
t ion taking place there at present, and where all q�es­
t ions arising from recent inventions wi l l  be discu�8£'d, 
and; tberefore, the associations of i nventors, the asso­
ciations of industrial artists, the inventors and the 
industrial artists individually and ail those who are 
in terested in the progress of inventions and of indi­
vid ual industrial arts, will be invited to assist at said 
congress. 

I would, therefore, be much obliged to you if you 
wou ld kindly let llIe know whether you have the names 
of any such associatiolls, so th at I may have invita­
tions addressed to them by the French government. 

H ENRY E. G OTJRD. 
Chambre de COUlmerce FranC(aise de New York, 

May 26, 1900. 

The C urre nt Sn),p)eDl.ent. 

The current SUPPLEMENT, N 0_ 1275, iR of unusual 
i nterest. The first installment of an important paper 
entitled ., Outline of the Development of the American 
Locomotive," by George L. Fo w ler, begins in this 
issue. The series wil l  be accompanied by sixteen en­
gravin�s made from drawings w h ich are to be ex­
h ibi ted at Paris. " Rails and Rai l  Joints " is accom­
pan ied by twenty-two engravings. " Alcohol as a 
Food " is by A. T. Cuzner, M. D. " The Electricity 
Building and the Grand Cascade of the Paris Expo­
sition " are illustrated -and described . " Egyptia n  
Mummies

· o f  O h ildren " is  b y  W .  S .  Harwood. " T IH' 
Ecl ipse at Wadesboro, N. C- , ", is  described in detai l . 
" The Twelfth Census of the Un ited States " is by 
George E .  Boos, Superintendent of Printiug, and a 
tabu lati ng card, showing the data for the electric 
tab u lat ing machi ne, is given, 
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RECENTLY PATENTED INVENTIONS. 
A&,rlcultu ral IlDplelDen •• ; 

WHEEL-HARROW.-MILLABD F. POTTBR and HElI[­
RY J. MINAR, Austin, Minn. 'l'be inventiou is a bar­
row of that type In which the barrow frame is made In 
section8, the two side sections of which are hinged, so 
as to be turned np on each side into a vertical pollition 
to facilitate trsnsportation and to avoid stumpe, 
stones, or otber obstrnctlons. The several drags run 
freely' and Independently of one anotber. Tbe driver 
can ride to and from tbe fteld. It is impoBSible to turn 
tt.e drags over the horses. In turning, the drags are not 
l iable to be thrown against tbe wheels, nor tb!\ borses 
against the drags. The drags can be 'tilted to change the 
inclination of the teeth · and raised bodily or on their 
binges to free them 01 rubhish. 

PACKING ATTACHMENT FOR GANG-PLOWS.­
DAVID E. TOWLE, Park River, N. D. Tbis packing 
attacbment consists of a frame. in which a wbeel is 
monnted to turn. Tbe rim of the IV heel is inclined, is 
provided with recesses in lte Bide edges. and is solid be­
tween opposite receBBes. This peculiar formation of the 
rlm tends to roujthen the surface, while tbe wheels act 
to pack the soil In order to preventing d.riftlng. In l oose 
and sticky soil the benelit of packing is marked, for 
the plow works and cleans more efllclently 10 subseqnent 
operations. 

Eqlneerlng-ImprovelDcnt •• 
ROTARY ENGINE.-WlLLUJf W. WATKINS, Yn­

ma, Arizona Territory. The engine comprises a rotary 
wbeel havinl( p<'ripheral cupe. Steam is admitted to the 
casing and discbarged upon the wbeel hy means of a pipe 
having two branches extending around the wbeel. The 
steam can thue be caused to Impinge on the wbeel at 
opposite lJOints •

. 
Hence, by providing a rotary, two-way, 

cut-oil valve in the main supply pipe, the steam can be 
deftected into either primary brancb In order to canse 
the wheel to turn in either direction. 

ROTARY ENGINE.-JOHN J. ANTH"NY, Moscow, 
Idaho. Tbis engine is provided with a cylinder In 
wblcb are a number of sliding abutments. On the cyl­
inder-heads are chests. The rotary piston is provided 
with a number of piston-beads aud is mounted to rotate 
iu the cylinder, and is arranged to admit steam to tbe 
cylinder from botb cbests at the same time. into sepa­
rate comllBrtments of the cylinder. Separate exhaust­
pipeR lead from tbe cylinder. Tbe abntments are COD­
trolled by cam.wbeels baving cam-l!l'OOves so arranged 
that the abutments are simultaneously moved ontward or 
inward to allow the piston-beads to pass, the inward 
motion occnrring immediately after the heads have 
passed the abutmenb!. 

AUTOMATIC CYLINDER-COCK.-LoUIS M. MOB­
BOW, Wasco, Ore. Tbe Invention provides a new Cock 
designed for nse ·on steam-engine cylinders and arranged 
antomatically to open In order to dlscbarge tbe water of 
condensation to prevent blowing out of the cylinder­
head or bending of the piston-rod, altbe time the engine 
Is started, sbonld the engineer fail to open the usual cy 1_ 
inder-eocks. 

V'ALVi!:.-TIJfOTHY S. MARTIN, Butte. Mont. Tbe 
obj!!ct ot the invention Is to provide a simple mecbanlsm ' 
for simultaneonsly operating a number 01 valves, closing 
one or more of them, wblle the otbers are opened and 
1Iice versa. Tbe mecbanism is applicable to valves con. 
trollIng the admlBBioll of steam or water to radlstors. 
When used on a steam-radiator, tbe device reduces 
the resistance to the boller-pressure. For the steam, 
wben cnt oft from tbe radiator, does not encounter a 
solid, closed valve, as in tbe ordinary construction, but 
passes throngb the valve.casing and back to the boiler, 
thereby obviating any resistance to the boiler-pressure. 

m:e�anlcal Device •• 
BOTTLE-WASHER.-EmwND S. PmmY and JESSE 

W. WASHBURN, Portage, Wis. This macbine com­
prises a rotating tank having ports in Its sides. Shot. 
carrying pockets are.arranged in tbe tanks, which pock_ 
ets have ontward openings. Plates are movable on tbe 
outer side of the tank and bave ports designed to be 
placed In commonication with the perforated sbot-pock· 
ets. Boxes are arranged at the porta through tbe con­
trolling-plate, for receiving the montb end of the bottles. 
Free passsge Is given to the water from the tank to 
tbe bottles. After rinsing, the 8ho�pockets are opened 
to allow a free commnnication of tbe sbot wltb the fnll 
length of the bottles. The shot-pockets are then cloeed 
and the bottle ftnally rinsed. Tb<: revolntion of tbe 
tank insures' the washing of the ontside o� tbe tx'Jttle. 

ELEV ATOR.-PETEB S. EBBERT, M8nhattan, New 
York city. In large stores. goods sold in the several de­
partments and intended to be delivered 10 the customers, 
are generally sent to the top ftoor to be distribnted 
among the wagon!!. It Is the�lu!ual practice to carry the 
goods to the wagons In baskets. 8.1Irocess which requires 
mucb time and labOr. Tbe present Invention provides a 
simpie elevator, by means of wbich goods deposited In 
it at any ftoor are automatically discharged at the dis­
tributing ftoor or room, thus saving time and manual 
labor. 

GRUBBING-MACHINE. -GxOBGE R. MCCHESNEY; 
Manbattan, New York city. Tbe lever of the ' grubbing 
machine is provided with a strengthenlng-strsp attacbed 
to its front end. A saddle-plate Is saddled on the tront 
end of the lever. aud has its ends engaged with the 
strengtbening·strsp. Tbe strengtbenlng-strsp serves nri· 
marlly to receive tbe strain on the lever, wbich str8;.n is 
co:nmunicated directly to the lever by tb� saddle-pmte. 
'rbe construction is designed to preve�t the breaking of 
the lever, whlc!l often occurs with the nsual grubblng­
machine. 

j'£ieutifie JmerieJII. 
which are designed i.o be entangled with or brougbt in 
contact with a fence wbenever the animal attempts to 
cross the fence. Rocking-bars are employed bearlng 
barbe w'hlch, wben the .. poke," as It is often called, 
strikes tbe fenee, cause the shaft to rock and tbrnst the 
barbs. into the neck of the animal to derer its further 
pr<igreIos. Stock can be kept lu an inclosure with only 
one wire_; and barbed wire can be dispeneed witb alto­
gether. 

RAM.-GEORGE A. and TnOIlAS F. PE�iosE' Mere­
dith, Ark. Tbe raID Is intended to enatiie workmen 
conveniently to shift a rsli longitudinally tOW:ard or from 
an adiacent rail. �'be ram comprises a clamp adapted to 
be fastened to one of the parts to b<! operated on. A 
lever Is fulcmmed on the clamp; and a grI" is '  monnted 
loosely on the otber part but adapted to grip It ftrmly on 
being tilted. A lin k connects the lever to Impart a tilt­
ing motion to tbe grip and brlng the latter into a grip_ 
ping position on its part. A plare, adjnslably beld on· 
the grip, has a foot piece for holding the grip In a sliding 
position on its part. . � i 

BRUSH. - JULIUS C. LUDKE. Racine. ;Wis. The 
brulib Is made for tbe reception of soap mid for the sup­
ply of a soap solution to the brlstles. HitbertQ tbe . suds 
were allowed to rnn directly through tbe brueb, so that 
the bristles were loosened. Mr •• L1l1ke bas overcome 
the difllculty by providing latersl clulnnels wbicb pre­
vent the suds from loosening tbe brl,!i_tfes. 

AWNING. - LoUIS WOLF, Manhattan. New York 
city. Tbe object of tbe Invention is to provide an awn­
lug which can 00 easily manipnlated, wbicb Is arranged 
to permit . perfect ventilation, and w hicb permits the 
head and main awning to be securely bound In closed 
position to render them storm-proof. The main awning 
Is mounted on rods slidable In the window-frame. The 
bead'l'wning is provided with· a base-frsmp, the' side 
bars of wbich are pivoted on the slide-rods of the main 
awning. 

. 

WIRE.DRAWING MACHINE.-MoBITZ VON WAT­
DSCH. Oberscboenwelde, Pmssla, Germany. The In. 
ventlon iti Ii wire.drawlng machine In wblcb a vertical 
sbaft driven from some source transmits its revolution 
to tbe wlre·drum above, on which tbe \vire drawn is to 
be wound. A friction. cluteh Is provided between the 
driving-gear and the vertical sbaft 80 as to 1.lace the 
wire-drum entirely nnder the control of tbe operator. 
Tbe frlction-clutcb is actuated by a lever mechanism 
regulated by a specIs\ mecbanism. 

ROTARY AMALGAMATOR.-ALFoNsO Z. BAL­
DENlIBBO, Mexico, Mexico. After escaping througb 
tbe bottom of a channel, the material is @nread npon a 
table, owing to the rotation of which, It mns down in 
spiral lines. Dnriug tbls travel lt I, subjeCted to the ac· 
tion of streams of water delivered from various nozzles. 
and also to the actlor. of mercnry. The amalgamated 
surface of the table will retain a very large proportion of 
the valoable material. The potassium cyanld . will dis­
solve some of the gold; and the solntion can bIi treated 
10 any approved manner. 

. 

RUNI'UNG-GEAR FOR VEHICLES. - TuRNER 
Bnm, St. Louis, Mo. Tbe axles of this veblcle are so 
constructed that the gr(lnnd-wheels can be lirmly secured 
In . .  pl!lCE' and that the axles, when connected wiQl. 
tbeir beds. will bave extended bearings and will tun} 
wltb little friction. Tbe front and rear axles are con­
structed In independent sections, having Independent 
bearlngs and are adapted to axles of two, tbree, or four 
wheeled vebicles. . 

CONVERTIBLE HANDLE AND STRAP.-ALFR1ID 
W. FumiIVALL, Astorla. Queens, New York dty. 
The device compri_ a strap designed to be folded npon 
it'!elf and provided with clamping means at the ends of 
each fold. wbereby the folds can be secured together. By 
this invention a strap can he adapted for Ilse as a handle 
as well as for its ordinary use as a strap. 

FORMER FOR GUTTER-HANGERB.-JAllBS E. 

MarIne Iron Works. ChIClllfO. C .. talogue free. 
.. U. 8." Metal Polish. Ind1an1&poli8. Samples free. 
Yankee Notions. Waterbury lIutton Co .• Waterb'y. Ct. 
Ferracute MachIne Co .• Bndgeton. N. J., U. S. A. Full 

line of PreSses, Dies. and other Sbeet Metal Machinery. 
In�en'tions developed and perfected. DesiJ>;nlng and 

machine wo�k. Garvin M .. chlne Co. , Ul Varick St . •  N. Y. 
The celebrated " Hornsby·Akroyd . .  Patent Safety 011 

£nglne is built by the De La Vergue Refrigerating Ma. 
'ohine Company. Foot of East l38th Street, New York. 

'The best book for electrloian. and beginners in elec­
trlcityl . .. Experimental Science," by Geo. M. Hopkins. 
By mall. '" MUDD. & Co . •  publishers, 361 Broadw .. y. N. y.. 

ur Send for new and complete catalogue Of ScleutlHc 
and other Book. for "ale. by Munn & Co .• 36J Broadway. 
New York. Free on application. 

HIN'l'S TO CORRESPONDENTS. 
Na me. anei " ddre •• must accompanv a11 1etrer, 

or no attention will be paid thereto. TlUs ill for om 
information and not for publication. 

lI e ferene". to former articles or an!wers should 
. give Oate of paper and page or number of question, 
I nq II l rle ... not answered ill reasonable time sbould 

lie repeated : correspondenie will bear In mind thaI 
!lOme answers reqUire not a little research, and, 
thougb we endeavor t,o reply to all either by letteJ 

. or in this department. eacb must take hiB tum. 
Il lIfue:.: ��:ttoJl�rc::S:':��3t0!d=:� houses manufacturine: or carrying tbe same. 
S t,eela. "' rl n e n  I nfo rm a t i o n  on matters of 

. personal rather than general Interest cannot be 
expected without remnneration. '. 

SclenUlic A merIcan S u pplement. referred 
to may be had at the ofllce. l'flce 10 cents each. 

Rook. referred to promptly luppUed on receipt 01 
price. 

:'l Inera I .. sent for examination sbould be distinctly 
marked or labeled. 

(7898) H. G. D. wrItes : Having- need of 
several small g1a811 disks of a uniform dlamerer, I ftnd 
tbe lathe much more expedient In cntting them than the 
method by band. I cut tbe Illass Into squares a bit 
larger tban the required diameter, and takmg eacb in 
tnm I place tbem against the face plate of the lathe, 
. boldlng tbem in place by a piece of wood for a center 
and the usual tail stock for a beariug, with a common 
cbeap wbeel glaBS cutter clamped In the tool rest. I had 
no dlfllcnlty In getting a clean, even cut in every case. The 
swing of the lathe seems to be tbe only limit to Qlis 
method and the time consnmed Is les8 than that required 
to make a pattern by tbe ordinary method. . 

(7899) J. W. E. asks : 1. What in your 
oplulon causes stripping or peeling of nickel plating f 
A. Tbe usual canl!e8 are too strong a current, too acid a 
bath, or insufllclent cleaning and pickling. 2. Is tbere 
any loss or waste of nickel In the electric bathf A. 
Tbere ahould not be any waste in the action of the cur· 
rent upon the bath. a. Is there anything \vith whlcb 
the wires can be coated npon whicb tbe articles are sus­
pended, so tbey will not become coated with uickel f 
A. Gntta percba covered wires wUl prevent most of the 
tronble. Greasy wires will not take a coating. 

n:W BOOXS, ETC. 
AMES ON FORGERY. Its Detection and 

Illustration. With Numerons Causes 
OQllbres. By Daniel T. Ames. San 
Francisco and New York : Published 
by the author. 1900. 8vo. Pp. 293. 
Sheep. Price $2. 

HYNES, Hannibal, Mo. Tbe object d� the invention .1s Tbls Is the most entertaining law book we ever remem· 
to provide a former tor wire bangen!,' whereby a piece of bared to have seen. The author Is a speclsllst, a well­
wire can be qnlckly formed into ·the desired $pe to known handwrltlug expert who bas bad over 1,000 cases 
produce a strong and dnrahle lu!nger very cheaply. come under his cognizauce. So much now depends 
Little skill Is required to form a piece Qf · wIre '·into a upon the slant of wrltlug or a small break: or change in 
strong and durable hanger conforming in. Itt bottom por- the cbaracter that It beboves all lawyers to become ac� 
tlon to the cross-section C!f the gutter, so t\,Iat the bangt>r quaiuted with some of the phases of the subiect ; be cau 
ftts snugly on the gntteJ. and also ' forills a brace on the do tbls the best by a careful peruaal of this book witb' its 
inside or .. the gntter to bold it. ftrmly aud stitlly �n posl� numerous cases. 

�:�i
:::�ut .the use of the sOldered brace beretotore DIE MODERNE CHEMIE. Eine Schil. . derui!g der chemischen Grossindns· 

HAIR.ci:.AMP.�Wn.Lii. J. KOENIG, Manbattan, trie. Von Dr. Wilhelm Bersch. Parts 
New Yorlt clty. Tbe purpose of tbe invention !s to pro. 26-80. Vienna : A. Hartleben. 1000. 
Vide a clamp ..vhlcll can ' be applied to braided bali" io as Price PQ!' .part, 70 cents. 
to pt'llvent tbe loosening. of the brsld. Tbls .end Is, �t- . ' With Part. an:.l>r. Bersch. 's undertaldn. g is ended. Re;' talued by a clamp formed in Iwo sections and p�vided ..... 
with a rubber liniug, wbich serveli Dot only to · engIIge viewing the work; 1,. a whole, it cannot be denied th� 
and bold tbe halr but also to form Il spring tending to It embodies a olear. popular del!Crlption of the most Im­
open the two sections of the clamp, and. further to pre. . portent ' chemical ·Processes wbicb are now nsed. The 
vent injury to the halr of the we&n!!';' Illustrstions in the main are excellent ; some of them 

bave been taken from the SCIENTIFIC AlIERICAN. nota-
ACETYLENE.GAS LAMP.-WmLIA1I[ · F. GonTz, bly those 'relating to the manufacture of Bessemer 

WILLIAJf M',,GIL;BEBT and J�liN FBiIN: 'Yater�? steel. 
Conn. BY.moving the bOOy"coP )lPWQl'd;Wlth relatl»D,f#) . .  . . 
'the water.fO\1nt, �,water VIII�. jj.:iqo'¥ad olfitil lieat;;' . B1' Y ON L.OEBELL'S J AHRESBlj:RICHTE URBER 
allo\viiIg � � pass do�war4 JPttdh�' waw�f� ' nrn , VERAENDERUNGE. N U ND FORT' 
water ftows . to tb" carbld. The: ftow,of water cau ihl! S C H R I T T E 1M MlIiITAERWESEN. 
Instantly �ked 'by Bhu�\lg �e Aii--opiining . .  BY'pro- . XX V I . . Jahrgang:T 1899. Heraui'g-eg-e· 
viding tbe carOid-�� wltb a .removalile.eover �rry- �en von v, Pelet-N ar�)onne, General-
ing tbe governor, lt Is obvions tliat tbe. reeeiver.iean be J6!1tnan.t z. d. Berlm : Ernst Sle){; 
thrown away art,er the llIlrbld has been COllSllmed, and a' fried Mlttler.uDd Soh n .  1 900. OctavO. 
new recelXllf put in place, thils obiiating tb:e necessity of Pp. 578. Price, paper, $4-
.cleaning the receiver. Tbe lal)lp is cbaracterlzed by the The Twenty-sixth volnme of Von Loebell's " Jahres-
sin1pIIdIJ:an,i'lngenIljty,of its coDs1iiiction. · berlcbte " dlsCnsses tbe development of military science 

� .  

' ; :  . hi the year 1899. The 1lrst part is devoted to a treatment 
, "  . 

�De.lca�. of � changes made d�riug the past year in the various 

COMBINATION-LOC�. _ NIELS P. NmLSEN and RADIATOR.-JoBN· F. THOJfSON, . ManbattaIi, New 
JUNIUS L. MUBPHY, ThIDver, Qolo • . The objelit of the York city; . Tbe·design' · .combines an anxiliary besting 
Invention is to pI'Qvide an Improved '  lock de!3igned tor apJlllratos wlth a radlator 'of novel construction in ordet 
use on bicycles and other ruae'blnes; and �ed to pro- to oiitahi a gr6!'ter beatl,radiatIDg.cape,clty. ..��" '::' 
teet the oWner of the article from theft, both by locking. ' lIANDLE ' ��n SVoONS, FORKS; AND SDm.AR 
a movable part and by rendering tbej,emoval of . the !l!l� :A:n�IC�."':"' osBPIi S][ITII, Tannton, M8M. , Six 
tire lock impossible, without leaving trsces on tbe pjttents have been granted to tbis designer lor bandies to 
mlcle. Stolen property, by ,tbis means, can be, re&dlly be used'on forks. spoons, knives, and the like. Tile de -

armies of the world and inclndes a description of the 
South Amerlcan 10rce8;'wbich, hitherto, fonnd no place 
In the .. J&hresberlchte." Tbe second part treats of 
IDnttary science, particularly of tactics, scouting and arm· 
ament . and likewise .Inclndes an excellent blbliograpby 
of military literature for 1898·1899. The last part is 
composed of criti9,nes of the military events wblch oc­
curred in 1898-1 99. Of particular Interept to Americans 
is the discuHSion of the Cuban campaign of 1BD8. The 
crhicilIDB made, although liberp, are nevertheless Impar. 
tiaI ; they are a\l the more valuable for tbelr bavlng been 
made by men who know Whereof they speak:. The 
Transvaal war Is chronicled up to the retreat of Buller 
acraM the TlJiela River; on hbfuary 8. 

IdeDtule4. signs are &11 noteworthy tor the artistic taste dillplayed. 

ltDlHlellaneou. InyeDtlo ..... 

ANIMAL-YOKE.-GEOBGB LANG, Bill1n� Oklaho­
ma Territory. The yoke Is provided witb eXtensfoiii 

NoTB.-Cojn ... of any of these patents will ne fum· 
·Ilibad by :Monu .... Co. fOr ten cents each. PI_ stats 
the name of the patentee, title of the invention, and data 
or tliis paPBr. 

TO INVENTORS. 

An experience of IIfty years. and the preparation 
of more than one hundred thousand applicatiOns 
for patents at bome and abro .. d, en .. ble us to understand 
the laws and practice ou. both coutinents, and to po •• ess 
unequaled facihties for procurmg patents everyw bere 
A synopSiS of the patent laws of tbe Uuited States and 
all foreign conntrles may be had on appliCation. and per· 
.ons contempl .. tlug the securmg of patent.. either at 
bome or abroad, are Invited to write to this office for 
prices, which are low. in accordance with tbe times and 
our extenBlve facilities for conducting the bu.lne ••. 
Addres. MUNN & CO . •  ofllce SOIENTIJI'IC AMERICAN, 
36J Bro .. dw .. v. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

l'lA Y 29. 1 900, 

A N D  B A C H  B B A I U N O  T H A T  D A T B. 

[See note at end of Ii.t about copies of these patents.] 

Adverti.lng City directory aud information cabl· 
net. G. W. Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.79( Aerating l iquids . ..  pparatus for. O. Smith . . . . . . . . .  650.428 

Air brnke mecbanlsm, J. Diliander . . . . . . . . . . . . . . . . .  650.a1. 
Air motor heater, J. CraiJ>;. Jr . . . . . . . . . . . . . . . . . . . . . . .  650.525 
A1arm. See Low water alarm. 
Alumlrta from its ores. obtaining. E. Raynaud.. . .  763 
Amalgam .. tor, A. M. Ern.berger.. . . . . . . . . . . . . . . . . . .  681 
Anvil and vise, combined, J. Allen . • . . . • • • • • . • • • • • .  
Arcograph. E. A. S .. nder ... . . . . . . . . . . . . . . . . . .. . . . . . .  . .  A.sociating mecbanism. T. M .  North . . . . . . . 6IiO,642 . .  650.54.1 
Auger coupling, co .. I ,  C. R. Anderson . . . . . . . . . . . . . . 650,627 
Automatic lubricator for solid lubrlc .. uts. I. L . 

Eklund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.382 Automobile vehicle. W. W. ValentIne. . . . . . . . . . . . . 650.4iI1 
Axle, J. McCauley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,474 
Axle, veblcle. W. H. Andrews . . . . . . . . . . . . . . . . . . . . . .  650.665 
Baling press, E. C. Sooy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.4!1I 
Bargain house, miniature. G. A. Crownhart • • • • • •  600.699 
Barium. making dloxid of, C. Savigny . . . . . . . . . . . . .  650.518 
Barrel lllllng appar .. tus. beer. G. Beer . . . . . . . . . . . . .  650.l!65 
Bath apparatu •• shower. W. H. Brld..:man . . . . . . . .  650.503 
Bath •• mean. for heating. C . .  Walter . . . . . . . . . . . . . . .  650,439 
Battery. See Secondary battery. 
Battery cell and containing case therefor. port· 

.. ble swrage, n. P. Perry . . . . . . . . . . . . . . . . . . . . . . . .  650.417 
Bearing. roller. S. S. Eveland . . . . . . . . . . . . .  _ . . . . . . . . . .  383 
Bed chair, R. J. Welles_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  498 
Bedstead .. ttachment. V. E. Kerr . . . . . . . . . . . . . . . . .  . 
Belt. electric. P. WeniJ>;man . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bicycle. E. Rhine . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  . 
Bicycle carrying attacbmeut. H. L. Half . . . . . . . . .  . 
Bicycle. cbainless, W. CaiJ;ns . . . . . . . . . . . . . . . . . . . . . .  . 
Bicycle lock. E. Schroter . . .  : . . . . . . . . . . . . . . . . . . . . . .  . .  
Bicycle prop. M. F. Middleton. . . . . . . . . . .  . . . . . . . .  . 
Bicycle seat po.t. W. H. Holahan . . . .  ,' . . . . . . . . .  ; . .  . 
Bill. of fare. hinged eover for. R. B. Lonstretb . . .  
�i�ar�gt3�fg:�8.'ir�sn�d:.������: : : : : : : : : : : : : : : : :  
Board. See IronIng board. Kneading board. 

W hi.t board. 
Board edJle strip, A. F. Ward . . . . . . . . . . . . . . . . . . . . . . . . . 650,«O 
Boats, stowing and launching of ships', D. G� Martens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,471 
Boiler. See Clothes boiler. Steam boiler. 
Rg:�T�:'i::��l���:���;,�y.1-.

S
��§�'!J�r : : : : : : : : : : :  

Book o r  tablet. C. L .  Benedict . . . . . . . . . . . . . . . .  : . . . . . Boring Implement, M .. xwell & Sp .. hn . . . . . . . . . . .  . .  
3gm: �ft�n�:!:M����.PW.

rI
;;�it: .������: : : :  

=g��l:: :r:;5j,�J:"j. ��w..Wt�: : : : : : : : : : : : : : : : : : : : :: :  m 
Bottle .topper or cork. F. Salomon. . . . . . . . . .  . . . . . . .  615 
Bottles, machine for manufacturing narrow neck, 

J ones & Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.722 
Box. See Folding box. 
Bracket. See Staging br .. cket. 
Br .. ke. See MagnetiC brake. Wagon brake. 
Brake shoe, autom .. tic, A. Lewl . . . . . . . . . . . . . . . . . . . .  65tJ.688 
Brush, J. P . . Wlen . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  650.577 
Brushing machine, coin freed boot. A. Martin .. . .  650.723 
Bucket. dinner, S. S. West . . . . . . . . . . . . . . . . . . . . . . . . .  650.786 
Buekle, C. R. Horne .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65tJ.463 
Buckle. suspender, D. L. Smith . . . . . . . . . . . . . . . . . . . . .  650,6'95 
Building, J •• A. Stinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,862 
Burner. See Gas burner. Vapor burner. . 
Button, W. B. H. Dow.e . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Button. collar, G. W. Dover . . . . . . . . . . . . . . . . . . . . . . .  . .  
Button fastener, W .  B. H. Dowse . . . . . . . . . . . . . . . .  . .  
Cabinet. picture, L. J. Sanborn . . . . . . . . . . . . . .. . . . . .  . .  
Cahle tramw .. y grip, A. Rosenhol ... . - . ; . . . . . .  . . .  . . 
Calcium carbld. treatIng. 'Bllbie & Drlvet . . . . . . . . .  . 
Canceling machines. feeding mechanism for pos· 

tal; A. E. Morin. , '. . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  650.410 
Cans, drums. etc.. handle for. B .. lley & Murray . .  650.773 
Capsule, gelatm. F. H. Metcalf. . . . .  . . . . . . . . . . . . . .  650.760 
C .. r. co .. l or grain. S. D. King . . . . . . . . . . . . . . . . . . . . . . . .  650.538 
Car coupling. Asher & G .. utt . . . . . . . . . . . . . . . . . . . . . . . .  650,523 
Car conpllng. A. A. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . 650.612 
g:§ �g�K!��

g
R.C��lp�.;u':.e�?�����: : : : : : : : : : : :  : : : : :  �:� 

Car fender. E. SherwOOd . . . . . . . . . . . . . . .  · . . . . . . . . . . . . .  650.491 
Car lock. T. B. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.561 
Car nnderframe, railway, J. M. Hansen . . . • . . . .  0 • • •  650,792 
Cars, etc., combined antomatio f�nder and brake 

for tram. W. Mack .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  650,406 
carr�:��t;:\J�

l
fI�ght,.��l!�!��� .I.i�U��.S:.����� 650.367 

g:§r.a!:m�r;�?��'1. I:;;.��d::lr�?::.?:.�·. ���: : : : : :  �:� 
Casb register, J. H. McCormiclL . . . . . . . . . . . . . . . . . . .  600.475 Castln..: apparatus, D. T. Croxton . . . . . . . . . . . . . . . . . .  650.373 
Ca.tlng apparatus, D. T. & S. W. Cro",ton ... . . . . . . .  650.3'72 

. Cellulose products. manufacturing. Fremery & 
. .  Urban . . . . : . . . . . . . . . . . . . . .  , . • . . . . . . . . . • • • • • • . • . . . . • .  650,715 

gt:l�' d;��eB!i .%i.��hroeder . . . . . . . . . . . . . . . . . . . . . .  650,591 

Chair. C. S. Beebe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418 
Check book, 0. 1. Roberts . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Chenille machine. �'. H .  Ijeldermanu . . . . . . . . . . . .  . .  
Circuit breaker. autom .. tic magnet. W. M .  Scott. . 
g:;r.:;�.

a
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d
l-i'!������. ����.I��: .�:. �'. ���: 768: 

Cloc\[ regulator, A. M. Lane . . . . . . . . . . . . . . . . . . . . . . .  . 
Cloth and dyein..: same. gray. W. Elber .. . . . . . . . .  . .  
Clothe. boiler. l!l .  E. Hunter . . . . . . . . . . . . . . . . . . . . . .  . .  
Clothe. line pole. Cunningham & Scbaer . . . . . . . .  . .  
Clothes line sllpport. J .  F. Barr . . . . . . . . . . . . . . . . . . . .  . 
Colfee pre.erver. roasted. W. H. Ker . . . . . . . . . . . .  . .  
Coin actuated mecbanism. C. E .  Padgett . . . . . . . . .  650.565 
Coin freed mechanism. M. Sielalf . . . . . . . . . . . . . . . . . . .  650,m 
Collar, borse. B. �'. Ch .. pman .. . . . . . . . _ . . . . . . . . . . . . . .  650,631 
Color and m .. king s .. me, mordant dyeing red. M. 

H. · lsler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  650.766 
Comb cleaner. J. I!'. Corser. . . . . . .  . . . . . . . . . . .  . .  . . . 650,371 
Combing machille dabbing apparatus. wool. J. 

Denby .. . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.601 
Conveyers, canvas tlgbtener for endles •• C. A. A. 

Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.657 
Copper ores. leaching. 'J. W. Neill . . . . . . . . . . . . . . . . .  650.781. 
CQrr�spondence. method of and means for 8e� 

cret. C . . E; Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . 650,716 
COuli��in�� c��gn�g�oPl��g

co�;rini?U���fi 
cr=���:;,.t�:.

i
y. )1�fll��: . . . . . . . . . . . . . . . . . . . . . . .  650.037 

Cro •• tooling and crandalling machine. M. Den· 
cru�&i'e .iiake;.: ·.Dieii.�r'.: ·W:·s:M8.iiier: : : : : : : : : :  �:� 
Cu.hion. See Seat cu.hion. 
Cutter. See Meat cutter. Wire cutter. 
g��f:rp��,.g�·i.;I���:"6.r�:·cooiidii.;:::: : :::::::::: =� 
Decorating stage for cloths. etc . •  P. Willner . . . . . .  650.700 
Dental bite plate; L. �'. HOllgb . . . . . . . . . . . . . . . . . . . . . . 650.464 
Dental cap crowus. device for swaging. G. F. 

Krieger . . • • • . • •  

' 

. . • . • . • • . • • • • • . • . • • • • • • • • • • • • • • • • • • •  600,400 
Dental tooth crown stamping machine. N. S. 

Le ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
DiSintegrating mlil .  A. J. Sackett . . . . . . . . . . . . . . . . . .  . 
B�J'��t����IIg�id�W�·K�'ii'::..��: : : : : : : : : : : : : : : : : :  
Door holder .. n d  stop, G. E '1'yson . . . . . . . . . . . . . . .  . 
Drawing or painting instru ment. J. Von Palllch .. 
Dredge. J. B. Burch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Dre<ljrlng machine. Ecaubert & Hot.tad. . . . . . . . . .  .67' 
Drill eore litter, diamond. G. Leuk . . . . . . . . . . . . . . .  ._ DrlUInlr parte ot macbInerY with aid ot drilling 

plafea or bushes. apparatus tor • .  lD. Capltalne. 6IiO,MCI 
D�cl'g: �1c:!?�:��=t�:�j,�?���.I�.��: ��� 6IiO,617 

(OonUIIU6iI on page 865.) 



WOOD or METAL 
Worl{ers-"-o!! 

Without Steam Power should 
use our Foot and Rand Power 
Machinery. Send for Catalogues ' 

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

SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. Y.::ii!I��5 
AMERICAN PATENTl::l. - AN INTER-
efo'ting auct valuable table sbowing the number of patents 
granted tor the various subjects upon wbicb petitions 
have been flIed from tbe begiDniu� down to December 
31, 1894.. Contained in SCJENTIFIC AlUERJCAN SUP­
PLEMENT, No, 1 002. Prico 10 cents. '1'0 be bad at 
tbis office and from all newsdeaJers. 

of Wood and Metal Workers. with­
out st.eam power, equipped with 
B A R N E S '  F O O T  P O W E R  
M A C H I N E R Y  -
nUow lower bids on jobs, and gi ve 
greater proHt on tbe work. Machmes 
sent on trial if desired. Oatalog JlIree. 

W. F. & JOHN BARNES CO. 
1 999 RUBY ST. t ROCKFORD ILL. 

THE COBURN PATENT TROLLEY TRACK 

Barn Door Hangers 
Impossible for door to jump the track. 
Very simple and cheap to apply. 

lIT Senli jor Book. 

THE COBURN TROLLEY TRACK MFG. CO., 
HOL YOKE, M A S S .  

TH E E U R E K A  C L I P  
'£he most useful article ever invented 

lor tbe purpose. Iudispensable to Law­yers. Editors, Students, Bankers. lnsul'� 
ance Com pauies and business men gen­
erally. Rook marker and paper clip. 
Does not mutilate the paper. Call be 
¥.�
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and notion dealers. or by mail on receipt 
of price. Sample card, by mall, free. 1\1an-
��

t
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C
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?lore of these ma· 
the leading plants of 

or th ree years than 
haud ground 
break, wear 
as machine­
all of these 
ever·made 

The Forbes Patent Die 
Stocks for Hand Power 

Ten Incb pipe cnt otfand tbreaded 
by one man with ease. 

lIT Senli jor Oatalogue. 

C U RTIS & C U R T I S , 
6 Garden St., Bridgeport, Conn. 

N/). 56 Hand 1\1achlne 
Range 2J.9 to 6 Inch 

T H E  WAT E R B U RY 
Emery Grinder, 

with adjustable table, for Hat sW'face 
grindIng and flnlsnin�, and for ordi­
Dary tool grinding. lIT Send jor Of.rculars. 

B L A K E  & J O H N SON , 
P. O. BOX 7, 

WATERBURY, CON N .  

•••••••••••••••••••••••••••• • TOOLMAKERS' • 
: U N IVERSAL : 
: SURF ACE GAUGE. : • Complete de.criptlon In • • our 112· page Catalogue of • • re�� �o�

Cli�Dical 'I.'ools. • • T H E  L. S. STARRETT CO. • • Box 13. ATHOL, MASS., U. S. A. • 
...... � .................... . 

MOTORS FOR 
A UTOl110BIL J<;S, 

illARINE, 
BICYCLES, 

A N D  PORTABLE USES. 

From 1 to 

per Horse· 

Simplest in construction and easiest 
to operate. 

ECKHARD GASOLINE MOTOR CO.,  
BRIGHTON, N. Y. 

THE OBER LATHES 
For r.rUJ'ning Axe, Adze, Pick 
Sledge, Hatcbet, Hammel', Au� 
ger, b'ile, Knife al.1d Chisel Han­
dlcs,Whiffietl'ees, Yokes, Spokes, 
Porcb Spindles, Stair Balusters. 
Table and Chair Legs and otber 
lrregu1ar work. 

PateJn,ted. ISr Senli jor Oircular A. 

The Ober Mfg. Co., 1 0 Bell St:, Chagrin Falls, 0., U.S.A. 

, Citutific �tUttit.au. 
Dump, port.able, T. J. Kimler . . . . . . • • • • . • . • • • . .  , . . • •  650.510 
Dye for lakes. azo, P. JuHus . . . . . . . . . • • • • • • • • • • . . • • • .  650,757 
Dynamos. automatic apparatus for protectlng 
Eas�,

m
l.°D�gn���.��·.�·.�:����.�:::::: : : : : : : : : : : : : �:� 

ElectriC cable. M. 1. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.550 
Electric current or motive force controller, � 

L. Stevens. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  600,430 
Electric machines, means for maintaining syn­

chronous rotation of dynamo, Geisenhoner & 
Knigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,6'77 

ElectriC motor contrOlling apparatus, Berresford & Wiegand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.666 
Electric motors, system of train control for, F. 

E. Case.. . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . .  . .  . . . .  . . . . .  . .  . . .  600.452 
Electric sockets and plugs, flush box for. C. H. 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,432 
Electrical distribution system, M. I. Baird . . . . . . . .  650,551 
Elevating and discharging graIn, etc., appliance 

for. J. Haviland et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 600.719 
Emetine salts and making same. W. G. Wblffen .. 650.6'96 
End gate. W. H. Powers . . . . . . . . . . . . . . . . . . . .. . . . . . . .  600,610 
Eugine. See �xplosive engine. Gas engine. Gas 

or oil ellgine. Hot air engine. Pumping en­
gine. Refining engine. llotary engine. Ro· 
tary internal combustion engine. 

Engine startmg device. G. S. Strong . . . . . . . . . • • . . . .  650.434 
Envelop. C. A. Gruenhagen . . . . . . . . . . . . . . . . . . . . . . . . .  650.7M 
�jvener. G. C. A very . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  600.770 
Exercisinl? apparatus, S. H. Currie . . . . . . • . . • • • . . . . .  650.781 
Exercisin� apparatus. J. A. Raabe .• . . . . . . . . . • . . . . . .  650,656 
Explosive engine, A. H. Goldlngbam . • . . . . . . • . . . . .  600.583 
Explosive engine, H. SuHon . . . . . . . . . . . . . . . . . . . . . . .  650,736 
Eyeglass spring guard, A. Hufault . . . . . . . . . • . . • . . . .  600,721 
Fan. car. W. A. Steinruck . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.802 
li""astener, W. B. H. Dowse . . . . . . . . . . . . . . . . . . . . . . . . . . .  6bO.379 
l:i'astening for bags. packages, etc., W. J. Rea. 

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,730 
Fastenin�s. machine for driving metallic, J. 

Dalpe. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.600 
Fences, maciline for weaving cross wires in wire, 

J. A. Sbellenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.522 
Filter. liquid. W. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.611 
Filter presses, washing precipitates in, M. Zahn .. 650.741 
l:I"'ilter. water, J. E. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.563 
Filtering machine. centrifugal, U. Laplace . . . . . . . .  650,402 
Ii�ire escape. L. Lur8son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  €bO.(oa 
Fire escape, \V'. A. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.'i33 
lfire InHl. Lawsun & Pit..t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.539 
Fire kindler, H. J. i\'tark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,47'0 
FireprOOtlng composition. wood, L. Litynski et 

al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . • •  600.689 
Inshing appft.ratus, R McNeilL . . . . . . . . . . . . . . . . . . . .  . 
Flower POt, A. Roeseler .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
��g����:a���: 1: 1I·a�·t':.�,�1·. ::::::::::::::::. ::�,��� 
Furnace. See Melting furnace. 
Furniture. L. A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  650.699 
Fuse or cut out. electric. L. "V. Downes . . . . . . . . . . .  650.fi02 
Garment supporter. D. H. Warner . . . . . . . . . . . . . . . . .  650.573 
Garment supporter clamp plate. D. H. Warner . . .  650.785 
Gas burner, J. A. Jansson . . . . . . . . . . : . . . .  : . . . . ... . . . .  650.559 
Gas burner, incandescent. G. H. Firth et al . . . . . .  '650.459· 
Gas capsule, refillable. O. Smitb . . . . . . • . . . . . . • . . . . . .  600.42!l 
Gas engine. J. S. Losch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.789 
Gas engine. F. W. 'roedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650 W 
Gas generator. acetylene, D. D. Harger . . . . . . . . . . .  . 
�::.
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Gas or  oil engine, H. Swuin.. . . . . . . . . . . . . . . . . . . . . . . . .  . 1 
lias producer, W. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . .  650,4.97 
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Gasometer, coin controlled, J. Gribbel. . . . . . . . . . . .  650,5(1) 
Gate. See End gate. Water gate. 
Gate. B. B. Cotant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,669 
Gate operatiQI< mecbanism, W. R. Pitt . . . . . . . . . . . .  600,419 
Generator. See Gas generator. Steam genera-

tor. 
Glass articles. finishing machine for, W. Stewart 650.433 
Glass. machine for pressing and joininJl articles 

of. O. Carlstrom.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,780 
Glassware. machine for making bollow, G. C. 

Pyle . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.65,'; 
Globe, geol<rapblcal time, L. J. Dirand . . . . . . . . . . . . U50.4M 
Grain washing apparatus, E. S. Spencer . . . . . . . . . . .  650,495 
Graphophone reproducer and recorder, D. J. .. . 

Minier .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.40'J 
Grinder for grain or fruit. R. P. Faries . . . . . . . . . . . .  650,458' 
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Gnn, H. G. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,39(; 
Gun barrels, rifling of, W. Haws . . . . . . . . . . . . . . . . . . . .  650,461 
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Harness and shaft coupling, L. I.a Grange . . . . . . . .  650.W6 
Harness attachm..ent, Huskin & Shepherd . . . . . . . . .  650;7'03 
Harrow. spike tootb. W. M. t'rank ... . . .  : . . . . . . . . . . .  600,676 
Hatcb, ventilated, II. M. Mcintosh . . . . . . . . . . . . . . . .  650,477 
Hay raCk. E. Wbite . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .  600,441 
Hay rack, combination. J. 1\1cAl lister .. . . . . . . . . . . . .  600,69(] 
Heater. See Air motor heater. Water heater. 
Heating apparatus. steam. A. P. Broomell . . . . . . . .  600,778 
�r;��
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Hin�e. L. N. Sboemaker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,492 
Hoist, asb or otber. W. Rallton et al . . . . . . . . . . . . . .  650,691 
Hoisting bucket. J. E. Henry .. . . . . . . . . . . . . . . . . . . . . .  600,642 
Hook. See Check book. Lacing hook. 
Hook and eye. W. J. Hogan . . . . . . . . . . . . . . . . . . . . . . . . .  600,392 
Hot air engine, J. "Vickstrom . . . . . . . . . . . . . . . . . . . . . . .  650.576 
House. �ee Bargain house. 
Hub for vehiCles, elastic wheel, G. M. Dixon .. . . . .  650.638 
Hub. vebicle. R. R. Page . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  600,415 
Incandescent burners, electric lighter for, Burk-

hardt & Schnber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U50,668 
Indicator. See Shaft Indicator. Sound indicator. 

Speed iudicator. 
Insulator, E. Zertuche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,445 
Iron. See Fire iron. SolderIng iron. 
Ironing board, Blethen & Larsen . . . . . . . . . . . . . . . . . . .  650,366 

f�!f!1�!q�(l�::���!::::: 
Works, Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 

FFt�ull�\�A<icaAa��oL a��:�ss 
BRIGHTON, BOSTON, MASS. 

Maku8 of the CelebraUld "Rivett" 
Precision Lathes. 

Oueen Transits and Levels 
HIgh Grade I nstruments with the Latest I m p rovements. 
180 page En- 240 page Jlfath-

I n  eer i  n g ematicul Cata-
�ntalOgue on I THE QUEEN 1 10 g u e on ap-
application. plication. 
E NG i N E ERS' A N D  DRAFTS M E N ' S  S U PPLtES. 

QUEEN & CO Optical and Scientific 
., !ustrulneut Works, 

69 Fifth Ave •• New York. 1 0 1 0  Chestnut St., Phila. 

which unlocks the best oppor­
tunities in the Business World 
is the skilled use of the 

Remington 
Type,vriter 

because the chief demand is al­
ways for Remington operators. 

WYCKOFF, SEAMANS & BENEDICT , 827 Broadway, N.Y. 

" New Standard " D ry Battery 
Absolutely Hlgbest Standard In tbe World 

for Auto·Gasollne, 'l'elephone, Electro-.Medi­
cal and Bell Work. �'or $<1.00 casb with order, 
will send 1 doz. No. 2, or � doz. SpeCial A nto­
ml)bile Cell anywhere, f. 0 b. New York. 

I<.-ir Sella stamp tor New Oatalogue. 
Will. ROCHE, Inventor and Sole Mannf'r, 42 Vesey Street, New York City. 

WE L L' DRIL�ING : 
Machmes 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wells in any kind of SOil or rock. Mounted 
on w heels or on sUls. With engines or horse powers. 
Strong, simple and durable. Any mecban�c can 
operate tbem easily. Send for catalog. 

WILLIAlllS BROS., Ithaca, N. Y. 

" ".�,t'� �lDERrORATED �E.TALSfORMINING 5CREENS, 
��,�;j - �_ r e OALAND ORE SEPARATORS, RE.VOLVINGANDSHAKING SCRUNS ,' . ..... ";. ",,: '::::::��' 

JIGS & STAMP BAl T[RIES:,g�,. '0" MILLING & MINING MAlHINERY t,�r.''u\'" 
b¥4: ���HARRING10N & KING PERFORATING @,CHICAGO. 

PETER T. AUS·l'EN. PH.D. Prest. and lian""er. 
Experimental Investigation of Technical Problems. 

Research Work for :Manufactul'ers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unapplied :Substances. Reduction of Man­
ufacturing Costs. 'l'eBting-, Perfecting, Introducing aud 
Disposing of Processes and Products. 1I1anufactnring 
Formulas. Pf"E"",lanato'1l Oircular on AppLication. 

1J2 BEAVER STREET. NEW YORK. 

CHEAPEST AND BEST LIGHT. 
We also want Agents for our Table Lamps, 
Carriage and Bicycle Llgbts. Fan Motors 
with Batteries, Cap Llg!Jts. Necktie Lights, 
and everything electrical. Largest makers 
In the world and we undersell all. Agents· 
want.ed. Senli jor new Catalogue, jUst out. 
OHIO ELECTRIC WORKS, Cleveland, Ohio.  ��:��f�: g��r��
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Knives. marking attachment for dIeing out, A. 
Pieper. . .  . . . . . . .. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.652 

Knitting machine. H. Donner . . . . . . . . . . . . . . . . . . . . . . .  650,376 
Lacing bool<. �'. H. Rees . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,481 
Ladder. extension, H. E. Howarc1 . . . . . . . . . . . . . . . . . .  650,604 
Lamp burner. C. A. 'l'aplin . . . . . . . . . . . . . . . . . . . . . . . . . .  U50.595 
Lamp, incandescent. R. A. Fessenden . . . . . . . . . . . . .  650,531 
Lamps, casing and lamp sucket for portable elec-
Latt'��·s�tVlA��e"f.on: : : : :: : : : : : : : : : : :: : : : : : : : : : : : : :  �J� 
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Line counter and book mark, combined, M. A. V. 
Wireback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.664 

Liquid dispensing apparatus. 1.\ L. Valerius . . . . . .  650.6?...3 
Liquids, apparatus for dispensing carbonated, 

H. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,797 
Lock. See Hicycle lock. Car lock. Sasb lock. 
Lock, F. Fiscber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.550 
Loom harness operating mechanism. }<.�. Lacey . . . 650.813 
Loom shedding mechanism, '1\ Morrison . . . . . . . . . .  650.607 
Loom shedding mechanism. E. '!'ebbs . . . . . . . . . . . . .  650.737 
Loom shuttle. '1'. "Y. Millward . . . . . . . . . . . . . . . . . . . . . .  650,562 
Loom t.ake-up mechanism. G. GoodHne . . . . . . . . . . . .  650,717 
I .. ooms. change retardin� device for weft replen. 

isbing, W. N. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.684 
Low water alarm, D. M. Lowe . . . . . . . . . . . . . . . . . . . . . .  G50,li47 
Lubricator. See Automatic lubricator. 
Machine, convertible, S. R. Crouner ... . . . . . . . . . . . . .  650.G35 
Machinery coupling. textile, Brook & Leach . . . . . .  650.450 
Magnetic brake. E. M. Rurnes . . . . . . . . . . . . . . . . . . . . . .  650.628 
Maltinl< drum. J. F. Dorufeld . . . . . . . . . . . . . . . . . . . . . . .  650.37; 
l\tannite. manufacturing substances resembling, 

A. Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.5.16 
Measure. tape, J. G. Eddy.. . . . .  . . . .  . . . . . . . . . . . . . . .  600,712 
Measuring cork and recording dial. automatic. 

F. Salomon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.616 
Measuring device. tape. C. B. Hatfield . . . . . . . . . . . . .  6.10.3&1 
Meat cutter, J. A. Sander . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.618 
Melting furnace, Ii'. W. Minck . "  . . . . . . . . . . . . . . . . . . .  650,721; 
Mercerizing machine, F. C. "Y. Stelter . . . . . . . . . . . . .  650.442 
Metal caps, band press for making, G. �'. Krieger 600,461 
Metal objects by mean8 of fluid pressure, appa-
Me[�\
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Metals from their ores, etc., apparatus for sepa· 
rating, Smith & Bond . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.800 

Meter. See Wat.er meter. 
Millter. cow, '!'hatcher & Hussey . . . . . . . . . . . . . . . . .  650.572 
Mill. See Disintegratmg mill. Grinding mill. Roll· 

iU.Lr mill. 
Morpbin esters. making acidyl. ]1). Menne!. .  . . . . . .  600.408 
Motor starting apparatus, \V. Cooper . . . . . . . . . . . . .  650.370 
Mower, lawn. W. H. H. Heydrick . . . . . . . . . . . . . . . . .  600,508 
Mowing machine, D. Sincock ... . . . . . . . . . . . . . . . . . . . . .  6.'>0,547 
Mowing machine, M. Williams .. . . . . . . . . . . . . . . . . . . . .  650,443 
Mud guard, G. D. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,«9 
?tIn sic, sheet, T. P. Martin. Jr . . . . . . . . . . . . . . . . . . . . . . .  650.783 
Ore concentrator. W. G. Dodd . . . . . . . . . . . . . . . . . . . . . .  6OO,b'73 
Ores. apparatus for eJectrolytlC reduction of, �"'. 

H. Long .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.646 
Orl<an coupler. pneumatic, E. C. Hiscock . . . . . . . . . .  6OO.:l!IO 

Can be attacbed to bench or post. 
Desl.ned for tbTeadlng tbe 
t�a�I��:lS�
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f
Ifa���o �g�ed�: 

one for pipe � to 1 Incb ; tbe I ?��I'{[SI��� 
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���:; 
Armstrong adjustable dies. Oth­
er attractive features. Send for 
Kf&!:lU���; l�h�!nfr':sgr':'�f. 
New York. Bridgeport. Conn. .H.egif'ters an accurate acco unt of work done on print. 

THE ELECTRIC HEATER.---.:A VALU- �'t{er
r
:��g;;,arl�

al
�a�t\���'. c��:t�lfip 'fci'

af,�'l& ��� 
able paper, with work,'ng draw,'ngs of var,'ous forms of repeats automattcnlly. Simple, accurate, durable: Spe· . cia! coullters to order. e- Senafor circular. -
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gc��: C. J. ROOT, Bristol, Conn .. U. S. A. 

TIFIO AMERICAN SUPPLEMENT 1 1 1 2. Price 10 cents. 
For sale bl Munn & Co. and all newsdealers. MAKE ICE CREAM IN 30 SECONDS 

If You Want the Best Lathe and Drill 
Best purest, cheapest. No ODe cares to 

struggie with old time freezers a.fter seeing 
the Polar StUI' Freezer nl!l.king ie. 
cre!l.m. Saves ice and salt, easily cleane(. 
and operated, always in order. CHUCKS 

BUY 
WESTCOTT'S 

S t r o n g  . .  t 
GriP. Great­
est Oapacifly 
and Dllffabi!­

itu, Cheap ana Accurate. 

tir' LIVE ACt:NTS \VANTEn. Polnr Stnr Mf'g. (Jo., 281 ] .. evnnt 

Floats for Steam Traps 

Westcott Chuck Co., Oneida, N .  Y., U. S. A .  
Ask for catalogue Vlt Enoltsh. li'renc1!.,. Span,;"" or German. 

F'1RST PRIZE AT COLUMBIAN .w'xPOe: ITION, 1�. . 

lIereules SCluule88 (Jopper Floats 
ar" tested to 300 Ibs. per sq. m. and warranted. 
The original and only genuine seamlt'ss copper 
t\°iiERteulEn� WL�'A2�;�o&JtIis:' Spriug-Held. �InMM. 

Bre Tou Going to Buila a Borne ?,� .. 
Tbose intending to huild will find tbe very best practical suI" 

gestlons and examples of Modern Architecture in the handsomest 
Architectural 1\1agazine ever published, 

" The Scientific American 
Building Edition." 

Each nnmber is llIustrnted wltb a Ooloreli plate and numerous 
handsome engravings made iUrect f>'om pJtOtO(Jraphs oj bwilaings, 
together with interior views, fioo)' plans. description, cost. location, 
owners' and a�chitects' name� and addresses. The illustrations 
include seashore, Southern. Colonjal and L'ity reSidences, churches, 
schools, public buildings, stables, carriag;e houses, etc. 

Packing. piston. C. D. Corser . . . . . . . . . . .  ' " . . . . . . . . . .  650.750 All who contemplate building, or Improving homes or strnc 
�:���

c
:;il������:��s�;"�il�J��¥l:�'i.1c6;':;iney: :  �:� tures of any kind. bave In this bandsome work an almost endles. 

Paper feeding macblne. T. C. Dexter . . . . . . . . . . . . . .  600.6i2 ! series of the latest and best exsmple. from which to make selections. thns savtug time and money. 

�:�:� ��\�i��:�: fJ'ft�����·t.�. �.�:ir:,��·:: : : :  �:�� PUBLISHED MONTHLY. SUBSCIIIPTIONS, $2.50 A YEAR' SINGLE COPIES. 25 CENTS. 
(Continued on page 366) For sale at all news stands, or address MUNN & CO., Publ ishers, 36 1 Broadway, New York. 



YOU can prepare yourself for a better position 
without neglecting your preSt'nt work. 
Our stude�tB advance in salary and position while .tudying. J'd.ore than 150,UOO students and graduates have tl'ken technical courses hy mall. 

No nero. to leave home or sacrifice present sal­
ary. Our own c&pyrighted texts are furnished 
free. Your success is [luaran�d. 

Others Ha" Raised Themselves. Devote part of your leisure time to the study of 
Meeltanl(Oal or Architectural UrauJrhtlng, Elec­
trleol,Meehaoleal, Steam or Cldl En�neerlnln i\::�\:::!l::: .�drsi��t:I:;a:�;� �Att!8try, 

Established 1891 . Capital fl,500,OOO. Writ.e aDd tell US 
what profession you wish to enter. 

The International (Jo ... eapondenee SchooIa, 
Box 948 Scranton, Pa. 

ROOF BUILDINGS 
OA�O'''''''' UL time. labor or money with 

Stone Surface Ready Roofi ng. 
coulp�e'ted at 

Acetylene Number 
..l U  N E 2 05 'f 900. 
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Motor Number., already I.sued. 
ArticleB by leadln/l scientist. and Inventors. Price 

10 cents, stamps or coin. Subscriptiun : Domestic, P.OO ; 
Foreign, t3.00 a. year, in advance. 
THE H ORSELESS AGE, 1 6 0 Nassau Street. New York. 

Lettere copied while Writing. 
No pre .... ' no water, no brush , no 

�uc:.r��-t:.b�::�jv��r'::t�;' o���lfpalu� 
paper finn. Wnte with no extra pressure. 
and our Pen.Carbon Letter Book pro-
���e'\,: r.r.,{r:nc;' .. W;e..::

or
J

e
����

. �e.IJ'o��r 
doe. not keep It. write for free specimen of 
work. Address Department 1. 

PEN.CARBON MANIFOLD CO •• · 
14:i-'J.9 Centre Street, New York. 

NOW R EADY. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATED B Y  

steam. Hydro-Carbont Electric and Pneumatic 
Motors. 

By GARDNER D. H ISCOX, M .  E .  

Author o f  " GS8, GS80lene Bnd o n  Vapor Engtne8," 
Bod " Mechanical Movementf', Devlce8 

Bnd AppllBnce8." 

PRICE $3.00 POSTPA ID. 

This work is written on a broad basis, and comprises 
��!
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most important innovations of the times, contributinR' 
to the pleasure and business convenience of mankind. 

The wake-np and management of Automobile Vehicles 
��:;�:?��':titil���J��y";��"��'r��rn� -;::l ;�:� b��t�� 
knowledge of the new era in locomotion. 

The book Is up to date and very fully Illustrated with 

IIa:��c��� �ttI�:::�:soa���:e:tutomobiles and 

Larae 8vo. Abont 400 paaes. Very Fully 
Illustrated. Pi'" Send 1M circular of .contento. 

MUNN & GO., 86 1 8roadwa,. New York 

I titutifit J.mtritau. 
Pavers' smoothing iron�. porta.ble fumace for 
peil����'fte��tfa��::���

y
w: ii: 'pitt: : : : : :  :650:545. �:� 

Phonograms. duplicatiul!'. G. H. Stevens . . . . . . . . .  000.431 
PhonolZ'raph record�. dupl lcating. H. G. Wolcott, 650,789 

�ggl�:�:���� �r:t�:��
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Piano case. J. C. Sch leicher . . . . . . . . . . . ... . . . . . • . . . . . .  650,484 
Pig' ejector. W hite & Semple . . . . . . . . . . . . . . . . . . . . . . . . 650.a96 
Pipe couplin .... E. S. Dulfyo o . .  o o  . .  o o  . . . . . . . . .  o o o o  . . . .  650.580 
Planter. check row corn . •  J. McCormick. :  . . . . . . . . . .  6bO.476 
Plauter. lJotato. 8. Grenon . .  _ • . . . . . . . . . . . . . . . . . . • • • .  6.;0.386 
�lr.::.;�rb:l�e:U�·Cb<;D�,v:.rW: 'E'rit�eiiiri: : : : : : : : : : : : : :  �:� 
�1�:·a�t�b���;l. ·E:·ii:woodmansee: : : � : · · : : : : : :  �:111 
Pocket book, M. Scheuero O . . . . . . . . . . . . . .  o O  . . . . . . . . . . H50,519 
Pole, pressed .teel. J. M. Han.en . . . . . . . . . . . . . .  o o  . .  6.10.791 
Pool table. J. E. Berkstresser . . . . . . . . . . . . . . . . . . . . . . .  000,775 
Pot. 8ee Jf10wer pot. 
Press. See Sal i lll{ press. Seal pres�. 
Pressure regulator, J. P. Metzger . . . . . . . . . . . fi.50,7;!4, 650.725 
Printinj! machine mar�m roller, rotary. A. Cole . .  650,579 
Printing press, J. IJ. Jfirm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:iO.6.'19 
Printing press delivery apparatus, H. Hartt . . . . . . 650,679 
Propeller, boat. Roe & Mills . . . . . . . . . . . . . . . . . . . . . . . . . 6.1O.�la 
Propeller. pneumatl�. J. P. Hickey . . . . . . . . . . . . . . . . 6.10.5:15 
PropelJing mechanism. boat. 1'. B. Ilatch . . . . . . . . . 650.558 Puiverizing implement, agricultural, S. B. 

Robuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65O.7\l8 
Pump, band, 'l'. Reis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,421 
Pump rods. repair apparatus for surface OIl, R. 

E. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6101,73-1 
Pumpin/< engine. duplex. H. Kessler . . . . . . . . . . . . .  f;5(] 5O'J 
Punching machine, A. Scharff . . . . . . . . . . . . . . . . . . . . . . 650.b'92 

1l:�:.
b8:: U!���:evice, Miles & Spill . . . . . . . . . .  650,514 

Radiator. A. O. McBean . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Radiator, F. V. Winters . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Ranway. electric, J. B. IJarkin . . . . . . . . . . . . . . . . . . . . .  . Railway order recorder, 'rbomas & LaIlJle . . . . . . . .  . 
Railway system, electriC, A. H. Armst.rooJr . . . . . . . Railway system, underground electric. J. B. Lar. kin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,585 
�:����:re�:�e���IE.�[.o����������.�:�: . . . . . . . . . . .  f,oo,738 
Refrigerator car lock, T. B. Kirby . . . . . . . . . . . . . . . . . 650.060 
Re�ister. See Cash re�ister. 
Hegulator. See Clock regulator. Pressure reg-u. 
Rh����it s���g��.t�rU�I���.I����: . . . . . . . . . . . . . . . . (;50.582 Riveting machine feed mechanism, \V. P. Bart.el, 650.578 Roadway, H. Dunlop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.710 Rollin/< mill. S. V. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.682 
Rotary engine, B. I,jungstrom. . . . . . . . . . . . . . . . . . . .  f;5(].5tO 
Rotary internal combustion engine. V. R. Stew· 

art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . 
Rubbing and polishing machine, W • •  T. Maddox . .  
Rule, W .  D. Jone .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Ruling machine, G. W. Kauser .. . . . . . . . . . . .  , . . . . . . .  . 
Sad iron cleaner. G. C. Poulton .. . . . . . . . . . . . . . . . . . . .  . 
Sample article, M. N. Bray . . . . . . . . . . . . . . . . . . . . .  . . 
Sash fastener. H. Greenwood . . . . . . . . . . . . . . . . . . . • . . 
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Saw teeth, tool for shaping and side dresfol.ing. W. 
H. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.788 

Seal press. �'. W _ Brook.. . . . ... . . . . . .  . . .  . . . . .  . .  . . . . . .  f;5(].807 
Seat cushion for carriages. etc., S. R. Bailey . . . . . . 6.10.806 
Secondary battery. J. P. Clare . .. . . . . . . . . . . . . . . . . . .  000.808 
Separator. See ('ream separator. 
Sewing books and eyes on cards. machine for. T. 

J. Carmody, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65('.553 Sewin ... machine. bemstich. B. Roschach . . . . . . . . . .  650.432 

�t:�: c�i1gl��g�'ll�l����Li:n�g.,:,,:. �'. �.�����.�: : : :  W\:�� 
Shaft Indicator. J. Place . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.517 
Shafts. etc . •  indicator mechanism for. J.  Place . . .  650.48C 
Shafts. shipping cover for veh Icle. C. Ehlen . . . . . . 650.l57 
Shutter, focal plane. Wright & Gooding . . . . . . . . . .  650,7i7 
Shutter worker. C. S. Amsden . . . . . . . . . . . . . . . . . . . . .  65(1.701 
Signalin/l system , L. C. Smith . . . . . . . . . . . . . .. . . . . . .  650,570 
Sink door opener. automatic, L. S. Salford . . . . . . . .  650,'22 
Skein bolder. silk, K. W. Chamberlain . . . . . . . . . . . .  650.630 
Snow remover, R. Heller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.007 
Soap cutting macbine. J. P. Wetberill . . . . . . . . . : . .  650,5U 
Soldering Iron, J. Hurlimann. Jr . . . . . . . . . . . . . . . . . . . 650,643 
�ound Indicator. M. J. B. J. Schmitt .. . . . . . . . . . . . . . .  650.659 
Sound reproducmg machines, automatic stop 

mechanism for, J. H. Crowt'll . . . . . . . . . . . . . . . . . .  650,52t) 
Speed ludicator, H. Hubhell . . . . . . . . . . . . . . . . . . . . . . . .  650,'[5 
Spinning machine cleaner • .  \'l ock & Jackson . . . . . . .  650.315 
Spinning. twisting and winding machine, R. Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,708 
Spoolin� machine knot finisher and -tF-immer.· A. 

Stalford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,620 

modds and -

TOWERS OVER ALL 
in accurate timekeeping. durability and every 
quality that makes a timepiece best-the 

Ruby Jeweled Elgin Watch 
over a third of a century-with an 

exceeding eight million perfect watches. 
Sold by Jewelers 

in cases and sizes to suit every taste. 
The � orld's Standard. 

Our booklet, "The Ways of a I An Elgin watch always has the 
Watch/· mailed free on word "EJaln" engraved on 

request. the works-fully guaranteed. 
ELGIN NATIONAL W ATeH CO., Elgln, lB. 

€xptrimtntal Work A Safe Housekeeper 
Is our Hammerless 

Inventions Developed. Special Macbinery. 

E. V. BAI LLARD .  Fox Bldg., Frankl i n  Square, New York. 

Sold by ... 
Hardware, Sporting Ooods and Oeneral Stores. 

Catalogue S for the asking. 
HAR�INGTON & �ICHARDSON 
A�MS CO •• Worcester, Mass. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec­
tric motor devised and constructed witb a view to 8Blilist .. 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a hAttery. and 
which would ha,,� sufficient power to operate a foot 
���h�ft�

n
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WAN SUPPLEMENT, No. ti 4 J . Pl ice 10 cents. To be 
had at thl. office and from all new.dAalers. 

sD"ppiy you. All sizes 
uDlnounted, always 

R9member, we make 8 �����!!�f�!'le:�2g�i��������:­
The CLEVELAND STONE CO. 

2d Floor. Wi lshire.  C leveland, O. 

�:::� f:� CAPE NOME GOLD �:�P:!d���:: ::edged 
KROGH'S CENTRIFUGAL SAND PUMPS 

and Drake's Amalgamators. Tbe only machines that have stood the most exacting test. of practical miners. 

KROOH MANUFACTURJNO CO. �!;e!�e�!e::�s��ifJ�;.,.�an Francisco. 
In daily operation at the works. Builders of modern MINING, DRAIN ING and IRRIG "-TION 

MACHINERY of highest efficiency. mar Send for Descriptive Catalogue. 
Staging bracket, folding. A. H. Danfortb . . . . . . . . . .  650.707 

��:��t';,�le·:.o�\�.oC�':.:.�:.������::: : : : : : : : : : : : :  �:f:l IT ApPEA LS TO BOT H T H E  AMATEU R  AND 

Steam boiler. J .  R. Crabill . . . . .. . . . . . . . . . . . .  _ . . . . . . . . 650.598 S K I LLED PHOTOGRAPHER. HAS M ANY AD-

���tmw���:.ri�°lt·.�"aIT!���� .�.����·:: : :,: : : : : : : : : : : : :  ml:�l VANTAG ES. pr S EN D  FOR CATALOG U E  TO 
Store service cabinet, A. G. Duncan . . . . . . . . . . . . . . . .  650.451; 

�t�r:;.���.��t�.�������\����.�����.:�::�.: �����: :::�: I �==��:::�==�������������G�U�N�D�L�A�C�H��O�P�T�IC�A�L�C�O�.,�R�o�c�h�e�8�t�e�r�,�N�._Y�. 
Stove or ranjle lifting device, S. C. Entwistle .. . . .. 650.810 Strainer. S. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,731 
Strop. quadruple, W. D. Evans . . . . . . . . . . . . . . . . . . . . .  650,713 
Surgical appliance. R. W. Barton . . . . . . . . . . . . . . . . . . .  640,774 
SWItch. See Knife switch. Rheostat switcb. 
Table. See Pool table. 
'ra�, labeling, A. B. Burrows . . . . . . . . . . . . . . . . . . . . . . . .  650,706 Tamllmg plnl/. R. H Vesey . . . . . . . . . . . . . . . . . . 650.803, 650.804 
Tanks. mechanisDl for dischar�ing contents Qt. _ 

H. R. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5O.569 
�:re��:�

r
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J
ia�s7��ie: ·Dun· i�a:nj; &; ·Po·ltiier : : : : : : : :  �:�i l.'p)ephone exchange Aystem, W. Sm1th . . . . . . . . . . . . 600,548 Telephone Jines, connection counter for, C. E. 

Scribner . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.489 
Telephone pay stations. toll collecting appliance 

for. Scribner & McBerty .. . . . . . . . . . . . . . . . . . . . . . . . .  650.488 
Telephone .wltch board calling appliance, C. 1li. 

Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {)5(J.487 
Telephone switchboard pilot signal, C . . E. Scrib-

ner. . . .  . .  . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,486 
Telephone switchboa.rd supervisory signal. C. E. 

Scribner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.426 
Telepbone trunk line .i/lnal. C. E. Scribner . . . . . . .  650,'85 
'l'emperature regulator and gas valve, '1'. O. 

Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.588 
Tentering macbine fastenin� device. C. J. Gadd .. 650,385 Testing machine. centrifugal, M. Eggeman 

650,527, ti5O,529 
Testin� machines. driving mecbanism for centri-fUllal. M. Egl/eman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.529 
Tethering horses or otber auimals in stables. etc .• 

meaDS for. W. H. Bartrutn . . . . . . . . . . . . . . . . . . . . . .  650.524 

����.'re��li'!�d R8e���tSors: adiii8i�bl'; · tRiliD·g. 650,711 

board for, W. GinJ<rich . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.811 
Tie plate. compensation. H. IIerden . . . . . . . . . . . . . .  650.720 
Tile. L. Gnoth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.a87 
'l'ire valve attacher, G. H. F. Schrader . . . . . 650,423. 650.42' 
Tire. vehicle wheel, A. L. Steven .. . . . . . . . . . . . . . . . . . ti5O.621 
Tonsilotome, Stohlmanll & Pfs'·re . . . . . . . . . . . . . . .  � . .  650.490 
Tool. combination, Townsend & Squier . . . . . . . . . . . .  fiOO.436 
Tool holder. W. H. C. Harrison . . . . . . . . . . . . . . . . . . . .  650.718 
Tool. bousebold, R. W. Randle . . . . . . . . . . . . . . : .. ;,· • .  6.'iU.589 
Top roll saddle. J. BU.horou ... h . . . . . . . . . . . . . . . . . . . . .  650.77� 
Toy. J. Schwarz.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  fi5O.619 'roy cannon, Cooper & Law . . . . . . . . . . . . . . . . . . . . . . . . . .  6.;0.6.'1.1 Toy furniture. M. E. Eldrid"e . . . . . . . . . . . . . . . . . . . . . .  650.fW5 
���fl�;���U.
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'l'rol ley. G. R. Tomh .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.7ro;; 
Trolley wire su.pension device, J. W. Scully . . . . . .  650,814 
Truck. F. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f\5O.629 
1.'ruck, barrel, M. H. Daley . . . . . . . . . . . . . . . . . . . . . . . . . . 650.S74 
'1'ruck. car, A. K. Man.Held . . . . . . . . . . . . . . . . . . . . . . . . . 650.511 
'l'ruck for trllnsportill� bicycles, F. W. Whitcher, 6.10.ti63 Truck, railway car, G. H. Sebring . . . . . . . . . . . . . . . . . . 650,5.Q4 
Trunk lid brace, I. W. 1,amb . . . . . . . . . . . . . . . . . . . . . . . . H,\O.401 
'l'russ. HernIal. H. Fehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.714 Tuhe cleaner, J.  J. Byers . . . . . . . . . . . . . . . . . . . . . . . . . . .  65U.451 Turbine. steam, J. A. Muller . . . . . . . . . . . . . . . . . . . . . . . . 6.'lO.M9 
Type containing channel, Johnson & Low . . . . . . . . . 650.3!l7 Type distributin ... apparatu •• A. A. Low . . . . . . . . . . . 6.\0.'05 'l'ype setting apparatus, Johnson & Low . . . . . . . . . . . 650.098 

��g::�i':�' �b��n Fin1fch�����·.· ·ii: ·L:· ··&· ·E,'.· ·X·. 650,4�7 
Wagner. . . . . . . . .  . .  . . . . . . .  . . . .  . . .  . . . . . .  . .  . . . . . . . . . .  650.438 

Valve for suction or blast pipes, reUef, H. L. 
Day . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.670 

Valve. hydraulic. R. !1. Bromley . . . . . . . . . . . . . . . . . . . . 650,777 
Vapor burner, incandescent, B. C. Bradley .. . . . . . . 650.:lt;8 
�:g?�i�¥���r·i:.:'�nt::��

t
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Vebicle. power driven. 1':. E. Mola •• et. .. I . . . . . . . . . . 6.\0.516 
Vehicle wa.hill/!' apparp.tu., P. H. Ryan, et a! . . . . 650.48.1 
Vehicle wbeel: .C. A. Wrillht . . . . . . . . . . . . . . . . . . . . . . . 6.\0,740 
Veloeipede frl1me. W. JI. Crosby . . . . . . . . . . . . . . . . . . .  650,555 
Vessel. combined surface and submarine, S. 

l.lske.. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  650.758 Vice. machme. W. F. Koeppen . . . . . . . . . . .. . . . . . . . . . . .  G50.641 
Wallon brake, automatic, Bakkom & Eriksen . . . . .  6..;0.702 
Wagon clip •. macbine for rolling. J. H. Baker . . . .  650.743 
Wagon clip •. manufacturin .... J. H. Baker . . . . . . . . . 6.'lO.74' 
Washboard. '\'. S. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.566 
Washer. A. B. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'lO.753 Wat�bmaker·. hand vise. C. H. Jenkins . . . . . . . . . . .  650.39!i 
Water /<ate • •  teel. J. BOWle. . . . _ .� . . . . . . . . . . . . . . . . . . .  f''lO.502 
Water heater, J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . 650.801 
Water meter, B. Frednck. . .. . . . . . . . . . . . . . . . . . . . . . . .  650,640 

(� em JII¥ 867/ 

Asbesto K R O MS K O P  
.. .  Color Photography Metal l i C  Nature's Rei!ex! ' 'It seems almost a miracle ! "  . .  

. .  To  the already long list of marvelous devices wblch 

Packings 
SHEETING.  GASKETS. TAPE and PISTON PACKINGS. 

b;X:�ur::r:.�:�
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C. W. TIUmlt MFG. GO., (Est. 187�, 88 Pearl St .. Boston, U. B. A. 

r�f� �f:n:r�o:'lI)=n:�it"lc\�:i��u.t be added 
Kro,,"kop'S iJ:romograms and Kromskop's 

Cameras, now ready. IT Sena stamp fM booklet. 
IVES KROMSKOP COMPANY, Incorporated, 

13�4 Chestnut Street,. Philadelpbia. 

Magie Lanterns, Slide", Films, and Monnl( 
Pictute Machines. Write for our Bargain List No. 1. 

WILLIAMS, BROWN 8& EARLE, Philadelphia, Pa. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. llIuotrations 
sbowing details. Contained In SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 1138. Prlce ]O cents, by man. from 
this officei ana from ail newsdealer •• 

Wonla Ton DeGmne ? 
B man of mark • 

Would you possess the capacity that directs affairs ? Would you de­

velop the power that dominates men,the force that controls their minds ? 

In all walks of life these faculties measure the difference between suc­
cess and failure. They are to be traced to one mental characteristic-PER.SONAL MAONETISM. 
It is this weIl-nigh undefinable something that makes a man irresistible, that enables him to Tom­
pass all difficulties, to surmount all obstacles . It is this mental energy that causes him to surpass 
his fellow-men in the pursuit of fame, fortune, happiness. With the consciousness of the power of 
Personal Magnetism attained comes ability to make friends, inspire confidence, win affections. You 
can embrace opportunities, gain social position, .  achieve business success. You can become a great 
power for good in the community in which you live. " THE WONDER.S OP PER.SONAL M A O .  
NETISM AND HYPNOTISM " is the titie o f  a scientific treatise which tells you precisely how to 
acquire this marvelous influence. It is a comprehensive work by the eminent authority, Dr. I.a Motte 
Sage. A.M.,  Ph .D . , LL.D., graphically written, profusely illustrated. admirably executed. It reveals 
wonderful secrets and contains startling surprises. It is free to you for the asking. This offer i� ab­

solute, genuine and without conditions. Send your name and address and receive the book by return 

mail without expenditure. It has brought success to thousands who have.sent. us such testimonials 

as these : 

REV. R. C. QUINN. D.D •• Ph.D . •  Wlnn. Mo .• 

says : " Your treatise is a revelation . It is far 
In advance of anything of the kind that I have 
ever seen." 

MRS. R. C. YOUNG. No. 312 Indiana St .• Law­
rence, �a.n., wr"tes : "Your instructions are 
worth more than all the previous reading of my 
life. The book Is simply grand." 

Write at · once to 

NEW YORK INSTITUTE OF SCIENOE, Dept.  M. R. 1 5, Rochester, N. Y. 



Sludent.s :ue hluJrht. hy \'('rrc�!Jul�delH'(l Itll 
branches of Eleclricit), at 11t t1l1� hUll! text 
books Ilrepared hy the best jJracl.lt·al expert�, 
under the 8upcr" isioll of ahlc :ulIl experi-

enced electril'ul cllgiuecrli. ThOlUas A. 
Edison illtiorst!s our I nst.it.hte. The c1cc­
trlcsl field offers the �reat,esl opport.uni­
ties for :lfh':mcemeut 10·,la)". \Vrittl for 
��:Il 

i
;:���I�SI�:��'tl��e�I��,

u
l;���I�:�I���IY �� 

�::'I�� l'��:{'����f,�r��r����\' ; '1�:::�il:'�l S\:�::�':?�I� 
ca.<jh or ill sml\!l monthly ir!stalhm:llts. 

We te:u·h also �le"'ltllllc"HI "�lIglneer­

lng. ·.lJe -hunlconl Urlt w l llf,C', eft:. 

The Electrlt:ul EnJffnccr J lIjj.th,ut,c or Uor­
re8polldellc�' 1 .. �f,tllctlon.,. J)(>pJ. A, 240 \Verl't 23d Street, :N ew" \ ora... 

I LLU STRAT I N G  
T A U G H T  B J  M A IL .  

P:St:Isf�S��g�1��iYfJ�i�a:O��b��\7dfe� toall. Perso.nal instruction and cl'itlcism same as in Our resident school. Pre­par�s quickly for pl'OHtable work. Mod-erate rates. Write for parlicuJars. 
NATIONAL SCP.OOL OF I LLUSTRATING,  

38 Pen n.  St .• Indianapolis, Ind .  

The Olds Gasoline Engine 

��g��:f�:i ���er. complications. 1 to 50 h. p. statlona,y. Small sizes �e1f con· ��j�ed'J&t:ie':tn��� 
gines, 2 to 00 h.p. ma­rine. Send for com­plete catalogue. 
Olds Motor Works. Box fIS. Detroit. Mich. 

VOLNEY W. M ASON & CO.,  

Friction Pul leys, mutches & Elevators 
P R O V I D E N C E ,  R. I. 

20th C E N  T U R Y E LE�����O R  

�;��li,d��law<t����m�:, �:N��l�'. P�:f��t�: ���s:ded6 miles. Guaranteed for onp year. Prilie !200.00. Order now, avoid Spring rush. Send 10 cents fol' bandsome 76-pafjle catalo�ue of Steam and Sail Yachts, Launches. 
��tci!�Nli;�n��ij., ¥o�IG,ERl�tlE, Il�V�?· 

MONITOR VA�O� vi.tHE AN D  POWER COM�ANY 
51lAM1 fII.I'IIS. HICH. '-4TALOIW. 

RUBBER STAMP MAKING. - T H I S  article describes a simpJe met bod of making rubber stamps witb inexpensiye apparatus. A thoroufjlbly practical article written by aD an:::ateur who has had ex­oerience in ruboer stamp makln�. One iilustrat.ion. Contained In SUPPLE .. "NT 1 I I fl. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

G I VE SATISFACTION. Durable in Construc­tion and Easy and Safe in Operation. 
@"' Sena for CatalO(}Ue 

ana ilnveslA{Jau OUIT claims. 
TRUSCOTT BOAT MFG. CO., St. Joseph, M ich.,  U. S. A. 

EXDetlmentaI Science 
By GEORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 

9 1 4  Pages, 820 Illustrations. 
Price $4.00 in cloth; $5.00 in half morocco, postpaid 

THIS Is a book full of Interest and value tor Teachers, S t u dent s, and others who desire 
to impart or obtain a practical knowledge of Physics. This splendid work gives young and old something worthy of thougbt. It has In­tluenced tbousands of men in the chOice of a Career. It will give any­one, young .or old, in­
'formatlon that will en­able him to com pre ... bend tbe ![Teat. Im­provem 'ents of tLe day. It furnlsbes sugges­tions for hOUTS of in­structive recreation. 

Send for larll'e Illustrated Circular and complete Table of Contents. 
M U N 'N  & CO. , P U B L I S H E R S ,  

Office of the SCIENTIFIC AMERICAN. 

361 BROADWAY, NEW YORK, 

Water purifying apparatus, W. M. Deutscb . . . . . . . 650.1)71 Water supply. appafat,us for re�ulattng, J. A. Serre! . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.520 lVave power accumulator, R. S. j�u.wrence . . . . . . . .  650,469 \Veather strip. R . •  1. Da.vis . . . . . . . . . . . . . . . . . . . . . . . . .  OOO,U:H "Veavill� rugs, etc., strand or rope for. C. E. i\'lead. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  650.512 \Veigher, automatic. J. B. Schuman .. . . . . . . . . . . . . . .  ti5t},5!);; \OVbeel. See Vehicle wheel. \Vbeel ftUtllle, adjustahle. H. Fatic . . . . . . . . . . . . . . . . .  fM.ri);') \Vllist board. duplicate. \\r. Clarke ... . . . . . . . . . . . . . . .  650,4;').) \Vindmill stroke, I'eguluwl"t E. H.. N ichols . . . . . . . . .  65lt,7tii  Wire cutter. G. J�ensk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G.SO,GSi \OVire strel.cber alld grippillg device. \0" . S. Browll, �.3m) \Vool wasbing machme. '-Y . McNaught . . . . . . . . . . . . 6.50.727 \Vool washing machine. i\lcNaullht & Hawkins . . .  650.+28 lVreckinJ? npparatl1s. E. Niehoff . . . . . . . . . . � . . . . . . . . . (�0.ti.1O \OYrencll, fi�. R. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U5U,742 

D ESIGNS. 

���kb�l�k?H�·L���TI�ti�� : : : : : : : . · : : · : : : : :  : : : : : : : : : : : ��:+�I 
���iI�r.:l���{ 0Ja���t�l.l.� .����1.� .. .. �: .�: .������ : : : : : : :  �:+�� Hutton. M. D. Shipman . . . . . . . . . . . . . . . . . . . . . .  32.719 to il�.724 Churn operating: mecilallism. supporting standard and frame for, '1'. F. Tierney . . . . . . . . . . . . . . . . . . . . .  ;{2.i;)9 Display frame for children's clothing, Smith & Wertheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  irl.7G2 En�ine frame, J. C. Speirs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a2.74�J 
���?t ���, �.P�i::":ik�·r.�·. ��.�.����.��:: : : : . :  : : : : : : : : : :  �l+�� Game board. A. W. G. Aldridge. . . . . . . .  . . . . . . . .  32.7tiS Game board. E. L. Williams .. . . . . . . . . . . . . . . . . . . . . . . . .  32.7tm Heel. shoe. H. B. Haigh . . . . . . . . . . . . . . . .  . . . . . . . . . . .  32,76[) Hook. bat. H. P. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.iti3 Indicator frame, G. �'. Pearson . . . . . . . . . . . . . . . . . . . . . .  32.739 Insulator. i.l-'. M. l .ocke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,741 Lamp tlxture. W. H. lrby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.738 Match bQ� bol.der. �' .. 'J. Gressly. . . . . . . . . . . . .  32,734. 32.735 Match box bolder base. �'. J. Gressly . . . . . . . . .  32.736. 32.737 Mayonnaise mixer body, R. J. Christy . . . . . . . . . . . . .  :12.758 
1\1 irror frame. R. Mueller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.733 Newspaper holder. J. 1. Wile . . . . . . . . . . . . . . . . . . . . . . . . .  32.7Gl Oven, G. H. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.701 Pan. bread bakillg. F. Hubert .. . . . . . . . . . . . . . . . . . . . . . .  3'�.75t; 

�::�c��t��·l'·B�C�n����.�l.I:: : : : : : : : : : : : :  : : : : : : : : : : : : : : :  �§:�:rJ Penci l ,  J. 'r. PinnelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,729 

§!��uJ.J�SI��l�rei!'���: �.��
e
�j"ut;b;lj.d : : : :: ::: : : : : : : : :  �:��� Seat back handle. C. lV. H. Il·rederick . . . . . . . . . . . . . . . H2,7'4ti Sink Ie,::. J. Caesur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,7'60 Skirt bnngeT'. M. A. Heimann . . . . . . . . . . . . . . . . . . . . . . . .  32.7Ii4 Role. shop-. [1-'. P. Mnyllurd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.76(; SPOOIl, H. Casrelberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,725 Spoon. J. L. Torrey .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.726 Spoons. forks. etc . . handle for. G. L. Crowell, Jr . .  32.7'27 tstove. G. H. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l25ii4 Stove. gllS� L. Kabn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,7b2. 32.753 

Suppository tablet. W. K Kimmell .. . . . . . . . . . . . . . . .  32.71S 'I'bil l coupling. C. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . . .  32,747 " elltilator ot cbimney cap, W. M. Reynolds . . . . . . .  32.750 Wbip load, Pomeroy & Van Deusell . . . . . . . . . . . . . . . .  82.742 \Vrench member, pipe. J. L. Williulns . . . . . . . . . . . . . 32.i4B \Vrencb, spoke, L. M. Cabana . . . . . . . . . . . . . . . . . . . . . . . .  32,744 

T RADE MARKS. 
Apparel, certain named wearillg'. H. B. Claflin 

Compnny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,70'2 Bakery products and confectionery. certain 
B .. �:�:;'��w���:l�.c�.ni'l;'��I���."::: . : : : :  : : : : : : : : : : .  �:m Boots and sboes and leather for same, Rice and Hutcblns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,703 Boots, sboes. and leather, Dressin�M and polishes 

• for, A. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.714 Cigars, Norwood Cigar Company . . . . . . . . . . . . . . . . . . .  34,715 Corsets, Warner Brotbers Company . . . . . . . . . . . . . . . .  iW,701 Corundum aud emery wheels. Scranton Corun-dum and Emery Wheel Companv.. . . . . .  . . . . . . .  34.721 DoB patterns. fabriC, Art Fabric Company . . . . . . . . .  34,728 Dril1 rods and drawn wire, pOlished, Globe Wire , Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,';"22 Elevators,. passenger. C. D. Seeber�er . . . . . . . . . . . . . .  34,724 Fire extinguishers, chemical. W. H. Reck ... . . . . . . .  34.725 Game. certain named, C. A. Vall Horn . . . . . . . . . . . . . .  34.698 
Hair destroyer, J. B. Butcher . . . . . . . . . . . . . . . . . .  , . . . .  34,710 Identifying devices. certain named., H. P. 

HuJ<bes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.G99 r�adders. step. Fellows & Company . . . . . . . . . . . . . . . . .  34,723 Medical compounds. certain named. Benno. Jaffe 
& Harmstaedter . . . . . . . .. " . . . . . . . . . . . . . . . . . . . . . . . . .  34,700 Medicinal Ointments for buman use, Kelpion Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.727 Medicinal preparation, certain tonic. F. W. Cook, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  34.705 Medicines. certain named. J. C. Evans .. . . . . . . . . . . . . 34.708 Mole destroyer, J. B. Butcher . . . . . . . . . . . . . . . . . . . . " .  34:.711 Paint. dry eartb .  F. S. De Ronde . . . . . . . . . . . . . . . . . . . .  &I.7IS Pens; C. Howard Hunt Pen Manufacturill� Com-

Pill��l1: 'i: Roche'lie::::::: :::::::. :::::::: ::::34:b'!JI .�O �H31 Remedy for !l certain named disease, B. Siegfried .  34.7"07 Remedy for certain named diseases, A. Locher .. . .  34.709 Roofing paper, �'. W. Bird & Son . . . . . . . . . . . . . . . . . . .  34.720 Roofs, certain named material for protectin�, F. W. Bird & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &I.7W Sauce. table. B. Trapper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.726 Soap, laundry, C. A. Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  :{4.713 Sporting goods, certain named, E. K. Tryon, Jr. 
&, Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.700 Toilet articles, certain named. U -se-a Bair Dryer Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B4.712 

LABELS . 
.. Burnett Avenue Pharmacy." for ice cream, Bur. nett·Avenue Pharmacy . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,589 
•• nurnsum," for a deoderizer for kerosene oll, A. Leeson . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,592 • •  CloveI' Powders," for headache and neuralgia powders. I .. G. B. Erb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,582 
• •  Clublalld." for Scotch wbisky. Morten & Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.576 " D. Beutty's Mushroomed Pepper Meat Spice," for spices, D. Beatty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.587 . . Daudrille." for a bair tonic. W. E. Ogdeu ... . . . . . . . 7,583 . . Doctor Keyes' Asthma Curet" for a medicine, Martill &; 'l'afft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.581 .. FiJl Cbewing Gum," for chewing gum. Briggs & Hawkins . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,590 .. ]i'isller's Fly and Bug Exterminator." for an in. . secticide. H. Fisber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,591 
.. Free J�abor.JJ for brooms, Merkle-Wiley Broom 
" G.Cf"J��rison" 'cigar ' Co'-'s· 'Exem' ·Iar ·  50'.' 'Ci�arY 7,595 for ciilars. G. J. Johnson Cigar 80mpany . . . . . . . . 7,573 .. Gov. Goebel," for cigars, Emiuence Cigar Com-, pany ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.572 
• •  Bero Soap." for soap. National Soap Works . . . . . . 7,594. .. La AdagiO." for ci�ars. B. I.yoll . . . . . . . . . . . . . . . . . . . .  7,575 
•• Mag-netic MagneSia, Natural Mineral Table Water," for table water, Magnetic Magnesia Well Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,579 " Mohawk Indian Vegetable Remedies." for a medicine, W. Pente . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,580 u N. P. U .• " for cigars, American Lithographic 
.. Pim�g'i':.P��I�d.'; "ior'saii,d: Seviiie Packi';g 'COm: 7.571 

" Q���lJ",S' Aip'titi· S'boe ·po·ltsii:'; 'io�' siioe' 'po'Jis�:�: 7,586 

.. R�ysu�t!�s�' 1�i����B: )':me�ic�in ' 'iiiiio�rapiii'c 7,500 

.. R�g:�ta�:'; 'ior'cte-iir's: G: A: ',Keitt '&: Compa�·y : : . i:g+� " Salvltre'," for effervescent snIts. W. F. Grier . . . . .  7,579 " Schumann Piano," for pianos, Scbumann Piano 
" S�?ttg�l1�rii.i · Cur·.:;" 'for' a '  prej;aratl,lri' for' 'the 7.597 
.. Stl;�!f���d ���1�ctiO�' :E��i�" �';OOd:'; ' io�" ii'q iii d 7.5M food. W. J. Guernsey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.588 " Tbe Dore." for billiard and pool tnbles, W. Dorr. 7 500 .. Tunnel Pure Rye'" for whisky. �'legenheimer • Hrothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,517 

PRINTS. 

:: ��r:rti�ne���!es�'n�c: �l������'s.�y ��:rgl[��ton 228 8e lmless Warm Air Generators," for heaters, .Stanton Heater Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  22i 

A prinff"d (':op!o� of the specit1cation and drawing of any patent in the fore)!,oing list. or an, patent in print 
issu.ed smce l�. will be fu'nlisbed from thiS office for 10 cents. In ordering please state ,the name and number of the patent desired, and remit to Munn &. Co .. 361 Broadway. New York. SpeCial rates ·will be �ven where a lar�e number of copies are deSired at one time. 

CAnadian parent8 may now be obtained by the in. ventors for any of tbe .Inventions named III the fore­R'oinjl bst, .provided they are 8imple. at a cost of $4.5 each. If compllcated toe coot will be .. little more. For full instructions address Muun '" Co., 361 Broad ..... y. New Vork. Oth,r fOl'$iIrn pat.eDt4 mar aIIo ,", obt(llJl'lCl. 

Daus' "Tip -Top" Duplicator 
, O J  SHARP A N D  DISTINC r COPIES IN BLACK 
FROM PEN AND 50 COPIES FROM TYPEWRITER 

N O  'VASHING, NO PRINTERS' INK, NO STENCIL 
P R I C E ,  C O M P L E T E , $ 5 . 00 

SEN1' ON TEN DAYS' TRIAL TO RESPONSIBLE PARTlES 

The Fel ix F. Daus Duplicator Co. (I nc.l, l to 5 Hanover St. , 'NewYork 

I F  Y O� S H OOT A R I F L ti 
�'��Olb� �e���' ll?rU:!1 ����f�l��1 f�� 
the lcZea.l Hand-book ··A." 126 pages FltEE. The latest Ellcyclopedla of 
Arms, PO'I.vders, �hot and JJltlLets. Men­tion S(:TENTI l<'IC Al\IERICAN. Address CO., NEW HAytoN. CONN .. U. S. A. 

The " Wolverine " Three 
Cylinder Gasoline Ma­
rine Engi ne. 
The only re\'ersing au" sclf­
IIt!lrting gasol ine tlllgilltl on 
the ll111rket. Lightest. cugirrc 
for the power 'milt. Pr:u.:ti­
cally 110 \·!hrat.iou. Absolute­IY !>:lfe. Single, double and 
triple marine !Uld stationary mOlOrs from .Ij( 1.0 ao H. I'. 
WOLVERINE: 

MOTOR WORKS, 
Grand Rapids, Mich. 

We are the oldest bui tders and guarantee superiority. 'l'wo cy­Jindprs in one casting. Occupie9 less space and weighs less for its 
�oa��� ���nbe a�:ed e��i:r� ever power iq required. Eitber stationary or ma­rine. No fire, no beat, no smoke. No licensed engin­eer required. Senatol" cat. 

SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 

U8in� Natural Gas, ( 'oal Gas, Prod ucer Gas, and Gasoline di­rect from the tank. 1 to 40 H. P .. actual. The Springfield Gas Engine Co. �U 
21 W. WasbingtOn St. Springfield, O. 
Are You Hoing to Buy an Automobile f � You should first 8ubsNIbe for 
-i l� 

the original owners' and users' paper. 152 Nass:lU St. , N . Y . 'Montbly II a year, 10c. a copy. 

EVERY BOY Wants a 1110del Yacht Iiiiu. Circu· lar free. Cra'lw Bros., M.trs., fVe�tJleta. ftJa.ss. 

� UNION MODLL WORKS M ODI!" L to- 'ATA C O G U� S  r R C c 

& C.E.ARS @ 19 3  CLARK CHIC-AGO 

Most durable, convenient Metal Worker8� ' Crayon is made by D. M. ·tsTEW.ARD MFG. CO., Cbat!"',:,oolla, Tenn. 

I NV E N T I O N S  P E R FECT E D. 
Accurate Model and Tool Work. Write for Circular. 

PARSELL & WEED. 12 9-1 3 1  West 31st St .. New York. $75 Month aDd Expen8e8; DO experience needed; posttion permanent; self-seller, . PEASE MFG. Co., Sta.t'u lO,Ctnctnnatl. O. 

D'AMO U R  & LlTTlEDAlE MACmNE CO. 1 3 0  W O R T H  ST . .  N E.W Y O R K .  1l1ake lUo.lels of  Any  Machine to  Order. 
1l1EDIUlU.SIZED AUTOMATIC or similar machinery built to order. Our faCilities and experience in this line are exceptionally advantageou8. 

�Je �':,�\t;.;orrb�F�·�d�t'kcM'il?I�VJi'A"Ei?fts gMY�c;t'�'¥: Incorporated, Baltimore, .Md. 

GAS ��Q GASOLINE ENGINES 
WAT E.R M OTO R.5 

BACKU� WAT tR M OT  R CO NE.WA�K N J U .5 A 

Copyrights For Sale. American and British, 011 
t���i�:\ Ct����:,r ���:n tb�u�e�:;����lt�nl)��t�f Movable 1<'easts and of New alld Full Moon for any year. A. KIRKGAARD, 1325 Race Street, Denver, Colo. 

FOOS 
GAS AND GASOLINE ENG INES HO�8�o P���cr. Adapted for all power purposes. Lar�est exclusive Gn� En�ibe F'actory in America.. Established 1881. Engme. in stock s�[a '}�c�

l
���;:&� 18a�I�:;�n'fto��.cities. 

THE FOOS GAS E NGINE CO. ,  Station A, Springfield, Ohio. 

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

Q���i�n�s�:J����!r gl�����lr��? i!-��
c�b��I�]ei:� invention is probably patentable. Communica� tions strictly confidential. Handbook on Patents sent free. Oldest agency for securing patents. Patents taken tbrough MUllH & Co. receive special notice. without charge. in the 

Sci�ntiffc Jlm�rican. 
A handsomely illustrated weekly. Largest cir­culation of any scientiflc journal. Terms, $3 a year ; four months, $1. Sold by all newsdealers. 
MUNN & Co . 36 1 BrOadWay, New York Brancb Office. 625 F St .. Wasbington, D. C. 

leading American Manufacturers and Prodnce Exporters wlsblnJ< to take up tbe German market are offered excellent opportunity for 
��oil:i3\��,e�lr:g�ftRi�(��f�1�g8��,ait!ili�g!�g • First cla.as references asked and giv:en . 
FOR SALE-!:���r�t�g�;ic�� ��a;i�� ���:��;u�o�� structed R.nd t.akes the pJace of modern heaters. OTTO HANSEN, 1Gi>2 N. 62d Street, CbicaJ<o . 

MORAN FLEXIBLE JOINT for Steam, Aii' or  J,iquids. Made in all sizes to stand any desired pressure. 
Moran Flexible Steam Joint Co .• I nc'd 147 'i'bird tstreet, LOUISVlLLE. Ky. 

�nBUFnCTUBEQS 
Who desire to better their condition by 
changing IOc;l.tion, .would do well to corre· 
spond with 

E .  E. NAYLO R ,  Sec. Board of Trade, Delaware, O. 

NOVELTIES & PATENTED ARTICLES ManufactuJ;"ed by Contract. Pnnching Dies, Special Ma-­chlnery. E. Konlgs!ow & Bro.-, lSl �eneca St .. Cleveland.O. 

::J�������� ����h����D����� p7gy:�I�t.�:s�::J�� rapid and accurate drau�htsman. Bethlehem Steel eo., Soutb Betblebem, Penn. 

Exper imental & Model Work 
Cin'. &; aavice free. Wm. Gardam & Son.45-51 Rose St.,N. Y .  

G R IN D I N  G M I LLS ��R ar��� :�t��n�I�: versal Eccentric Mill. Address J. ;g_ & G. F. SIlll l' . SON, 21'0 Itodney Street. Brooklyn, N. Y. 

L IGHT MANUFACTURING & lXPlRIMENTAL WORK 

A- SHlETMlTAL5TAMPINC, - PUNGHES & DI ES. UTOMOB I LES ANO PARTS rOR SAME SPECIAL MA CHINER Y. INQUIRllS SOLICI TE.D 
OTT O  KONIG5LOW- 4� MICHIGAN 51 CllVElANO.O 

R EADY S H O RTLY. 

Gas Engine 
Construction 

By HENRY V. A. PARSELL. Jr. ,  fliem. A. I .  Elec. Eng.,  
and ARTHUR J .  WEED, M. E. PROFUSELY ILLU�TRATED. 
Price, $2.50, postpaid.  This book treats of the subject more from tbe stand· 

e�������r��ti��!b��:��� O!r�����r]l'��Jr!r�i�lesd�� scribed, and then the actual construction of a half-6orse power engine is taken up. First come directions for making' the patterns ; this Is followed by all tbe details of tbe mecbanlcal operations 
BI:8������g �rbag�a�\��r::i '��:r�����!�f t��e i:ct��r:�:k in progress, showing tbe modes ot chucking, turning, boring and finisbin� the parts in tbe Illtbe and also plainly &bowlng tbe IiIlin� up and erection of the engine. DhlleDsioned workIng drawinlr8 give clearly the sizes and forms of the various details • 'I'be entire engine, with t.he exception of the fly­wheels, is designed to be made on a slmp�e eight-inch latbe, with slide rests. 
in TJ1;s �?:iL�!03::i:�"a�g :i���t��o�eAr�I����nt����t!�� one can fi�ure out tbe dlmentions of similar engines of otber powers. . 

Every illustration in tbis book is new· Rnd 
����at!��';,i'!fv:�ex b':.�t"a3'llP�::�I:. for tbis 

ar Sena for Cirw!ar of Contents. 

M U N N  & CO. ,  Publ ishers, 
SC I EN T I F IC A M E R ICI\N O F FI C E ,  

36 1 Broadway, N EW YORK. 

Pltn�B VAP�n LAUN�HB� 
Stock tsizes U to 22 foot. 

Rafe. Reliable and fnlly guaranteed. 
Prices $ 1 60 and up. Send ·'or Catalogue, PIERCE ENGINE CO.. 1 1  N. 1 1th Str.et, RacIne, WI, 



IT'S CHEAPER 
THAN A HORSE 

Tbere Is no feed­
ing, DO sta,blin�, no 
groom, DO driver, 
no veterinary sur­
geon, DO other ex­
pense needed for a 
WINTON 

M OTOR 
CARRIAGE 

You can operate it 
Price $1.200. No Agents. r�'!"�tl! �����J/:�t 
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mIle. Try one. Hydro-carbon system. . 

THE WINTON MOTOR CARRIAGE CO. ,  Cleyeland, Ohio.  
Eastern Department, 120 Broadway, New York City: 

Is Apparent. 
Ne. Mode.s 

$75 
H O M E  O,.FICE, 

H a AT.oOlD. CT. 

C O M ST O C K ' S  
TWIN CYUNDER AIR PUMP 

A pres,8ure blower pro­
r� ;'Iclng Tonk Air pres­
sure 01 50 Ibs. l!ersq. In. 

Indispensable . wlth s m a l l  

��
r
';:'fini�l�aR.�bb��a����. e

tc., 
Will su}\IY two of our Stand. 

�r�z:�ru��
n
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s 
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heS�:�l:f.���t l���. PF:::;� 
and Brazer for Shol>S or 
Tool-Room-essentially, Bun· 

:�t��
r
;lr::u�e���x�;�tl��!� 

Inllide. Superior to b .. nch forge. 
No smokp or smell. Tile!! re­
pIAC�able. Pump, $12.50. Furnace, ttl.OO. Floor 
Stand for Air Pump, $1.50. Boxi0No and Cart:l¥:e, 
����·Iar. 

Complete as shown, ,25. . Send or 

"iitlllllllt A. S. COMSTOCK, " 
71 W. Jackson Boulevard, Chicago. 

J c itutiftc �mtritau. 

WALTHAM WATCH ES 

The best and most reliable time 
keepers fllade in this country or in 
any other. 

U Ri<verside " trade-mark. Mo<vement is jeweled tn.rougn.­

out with. ruhies and sappMres. For sale hy all dealers. 

�A'� 

our Blue Book-Copy Free. 
New England Watch Company, " 

37 ,Malden Lalle, New York. 
149 State Street, Chicago. 
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Also 1000 useful articles. including Sate. , Il E [[URAT[a.JlAPIO:D�'��h·�1 Sewing 11achines, BicycleEl, Too's. etc. SaVt' , tND CKB£SLvo r. r .. , "hoi "'I' 
Money. L sts F'ree. CHICAGO o;lA l,>; Co .. CbicaJ/:O. iiI . ' • • 10 ,IQ"O·L.nI[A&(HlHJ-� 

U S 
STC>:R..A.G-E 

. • • :BA. TTE:R.� 
THE ON LY STORAGE BATTERY 

KEPT 
ELECTRICAL 

THAT IS 
IN STOCK 

BY 

SUPPLY HOUSES. 
Circular by ·mail. 

U N ITED STATES BATTERY CO . ,  253 Broadway, New York. 

GE 
Branch ; 9 Cornhill, Boston. 

SMALL MOTORS_�+ 
for driving small printing presses, 
lathes and die punching machines, 
refrigerating machines and bottle 
washers. 

GENERAL ELECTRIC CO.,  General Office, Schenectady, N .Y.  

Jlutomobil¢ Pat¢nts CHARTER Gasol i ne Engine 
Exploitation 

U N  DERTA KES :-Tbe manufacture of Automobile. Stationn ries. Portables. 
and �lotor-C.ycles. 'I'he examination 01' Autorno- Engines and Pumps. . =-
�1

1
f:V"e�:l�':;s?

O enll.t capital 10r' b� development I ar State your Power Needs. ' �==-
FUltN��;J;I�!i: :-Speclalists to make tborou�h examl· CHARTER GAS ENGIN E  CO Box 1 48 STERLING ILL. natlOn� of patents. Experts to tE"st motors and . 0 ' . ' , 

llutofileDiles. Opportullities to inventors to 
y
resent I I •• ���������������=. 

����?J!i- a��3�0 ��ol��;��n:b�os���em� wi ling to . I 
PURC H A SES :-AII meritorious patents, licenses and 

invention!:' relatin� to motor�cycles. motors, gears, 
autolllobiles ond their parts. 

BlCYCLE TIRE REPAIRING. - THE Automobile Patents ExplOitation Company, Mending of Single Tube 'rires.-A practical article il l"s-tratinll' tbe metbod of insertiuJ/: 
�
atches and plugs witb F. B. Hyde. Secretary. 
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r
t,:'!,���

u
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e
�':iJgf:��"{a:;��. ri\'n?�;t��f;���.u�f.:'':,� 2 7 Wi l l iam Street, New York, N. Y. 

talned In SUPPLEMENT l l U·.! . Price 10 cents. For -----------------------------------------­sale by Munn & Co. and aU newsdealers. 

OVER 1 00,000 IN USE. 
EASILY PUT ON.  HAS PROVED PERFECT 
AND RELIABLE. FU LLY G UARANTEED. 

Coasting becomes so safe and ea y you do it 
e> ery cbance you I!et. Your teet on tbe pedals 
!(ives perfect control of the wbeel. Ladles' skirts 
leep down wben co�sting. You can adjust It to 
any make of cycle. 
Our Acetylene Bicycle I�RlIll. is superior in 

construction to any made. 
I/!'loStrated pamphlet giving detailed ill1,form.ation 

regarding BrakP. and Lamp, sent on appliAJatWn. 

ECLIPSE  B ICYCLE CO. 
Box X .  ELrtlRA, N. Y .  

SAVAGE Hammerless Magazine Rifle 
SMOKELESS 

Point Blank Range for Hunting. 

The most reliable and safest rifle ever 
manufaetured. Shoots six different cart­
ridges adapted for large and small game. 

� Write jO'1' DescripUve CatalOQ'Ue A. 

SAVAC E A R M S  CO. 
The Only Hammerless Repeating Rifle. UTICA, N EW YORK, U. S. A.  

SINCLE,  
TANDEM, 

TRIPLET 
AND QUAD. 

" D. i J ." HANGERS 
Absolutely the Best and Lightest. 

Bearings are Accurately Ground. 

PA R X  C I TY M F G .  C O .  
INCORPORATED. 

75 IA(JKSON BOULEVARD, (JHICAGO. 

.T U N E  9, 1900• 

�'''''''''''''''N''N.t'''''''''''''''''''''''''''''''''''''''''''� 

This cut illustrates the: chain less 
mechanism in the 1900 

C R ES C E N T  
Bevel=Oear 

C H A I N L E SS 
Bicycles 

The runniug parts are thoroughly protect­
ed. The gear shaft is very strong and rigid, 
and, barring accidents, cannot get out of 
alignment . . Felt washers are inserted at all 
points where it is possible for dust or dirt 
to enter. 

The Bevel-Gear Chainless is the acme of 
perfection in bicycle construction, compris­

ing all the desirable features of the best 
chain nlodels, and surpassing them at every 
point of comparison. It leads in hill-climb­
ing because the power is applied with only 

positive results. Send for Catalogue. 

Chain less Models • . . . • • • •  $50, fi50 

Chain Models . . • • •  $25, $26, $30, $35 

The Crescent Bicycle, 
SOl Wells Street, Chicago. 

36 Warren Street, New York. 

What's 
Your 
Opinion • 

about the 
President 

Eastman Koda.k Co.'s 
B R. O W N I E.  
C A M E R A· S  
==$ 1 . 0 0== .,.-:;;;;;;:z:=_ Make pictures 2J( x 2J( 

Inches. Load in Daylight 
with our six exposure film 
cartridges and are so 
simple they can be easily 

OPE'.RATED BY 

ANY S CHOOL 

BOY O R  GIRL. 

Fitted with fine Meniscus 
lenses and our improved 

rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, have 
nickeled fittings and produce the best results. 
Brownie CAml'rn., for 2U x 2}( pleturel, • • • $1.00 
Tran!!ipnrent.FIIIIl 4;arlrldge, 0 exposures, 2}( x 2U, . .Ut 
Browni� De,'eloplllg nUll Printing Outftt, .'15 

THE BROWNIE'. CAMERA C LU B .  
Every boy and girl uncier sixteen years of age 

should join the BROWNIE CAMERA CLUB. Fifty 
Kodaks, valued at over $500.00, will be Itiven to 
members of the club as prizes for the best pictures 
made with the Brownie Cameras and every member 

, of the club will be �iven a copy of our Photographic 
Art Brochure. No mitiatlon fees or dues if you own 
a Brownie. Ask your dealer or write us for a 

B" r o w n i e  C a m e r a  Semi a dollar to your local Club Constitution. Kodak dealer for a Br01lmie 
Camera. /fthere :."s 1lo Kodak EASTMAN 

:
e
;:;�a;'�;'��et�;�, :t;pd/h� KODAK CO. 

camera promptly. Rochester. N .  Y. 

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

A L U M I N U M  PA I N T. 
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Weatberproof. Durable. Easily Applied. Bicycles. 
Yachts. RadIators, Pipes, Metal Work, Macblner

l
' Uk-
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bottle. by mail. for 25 cents. 
THE AMERICAN PEGAMOIO CO .. 339 B'way, New York. 

ACETYLE N E  BURN ERS.  
We have tbe largest and best equipped factory in tbe · 

world for making J/:enuine steatite Acetylene Gas burn­
er.. rorrect scIentific prlnclple. Quality and workman­
ship guaranteeo. 
ST ATE LINE T AJ,C CO., Chattanoolla, Tenn., U. S. A. 

JESSOP'S STE E LTHB\�\RY 
FOR T O O L S .  S AWS E TC. 

W'!! .J ES SOP '" S O N S  L:� 91 JOHN ST. NEW YORK 




