
A WEEKLY JOURNAL OF PRACTICAL INFORMATION. ART, SCIENCE, MECHANICS, CHEMISTRY, ANDMANU�'ACTUlmS. 
Vol. LXXXIII.-NO.ll3.] 

ESTABLISHED 1845. 

Dl.placelDent, 11,565 tons. 

NEW YORK, DECEMBER 8, 1900. [ $3.00 A YEA R. 8 CENTS A COPY. 

Speed, 17'17 knots. Maximum {loal Supply, 1,440 tone. Armor I Belt. 16 to 4 incbes; deck, � to 4 Inches; gun positions. 15 inches. Armament: Four IS-inch;. fourteen 
6-inch rapid-fire; sixteen 6-ponnders; fonr Colts; two 3-incb field guns. Torpedo Tube8,4. Complement, 493. 

UNITED STATES BATTLESHIP" WISCONSIN." 

Cyllnder8, � incbes, 51 inches, and 78 incbes diameter by 48 mches stroke. SteRID Pre •• ure, 189 ponnds. Air pre •• ure in flreroomll, linch. Indicated DorlOe Power. 12,321. 
ONE OF THE TWIN·8COW TBIl'LE'IXl'AN8ION ENGINES OF tHE "WIS(JOISIN."-[See page 358.] 



354 

Iritntifi! !mtritan. 
ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY. NEW YORK. 

TERMS TO SUBSCRlBERS 

One cOPY. one year, for the United States. Canada. or Mexico ......... $3.00 
One copy, one year. to any foreign country. postage prepaId. £0 168. ad. 4.00 

THE SCIENTIFIO &MERIOAN PUBLIOATIONS. 

Scientific American (Establisbed 1845) . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 a year. 
SCIentilic American Supplement (Established 1876) . . .. . .. . . . . .. b.()() •• 
SCientific American Building Edition (Established 1885) • . . . . . . .  2.50 u 
Scientific American Export Edition (Established IBid) . . . . . • • . . .  3.00 

The combined subscription rate8 and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order, or by bank draft or cbeck. MUNN & CO .• ;16J Broadway, corner Franklin Street, New York. 

NEW YORK. SAT [JRDAY, DEOEMBER 8. 1900. 

THE PATENT AND TRADE MARK COMMISSION 
AGREE ON A BILL. 

Some two years ag-o a commission was appointed 
by the President. nnder an act of Oongress, to revise 
and amend the laws of the United States concerning 
patents and trade marks. The cOlllmi�sion held publ ic  
sessions in New York, Oh icag-o, and Washington, at 
which inventors, attorneys, and others i nterested had 
an opportunity of presenting- their views as to such 
changes as they deemed necessary. The responses to a 
large n umber of circular letters were also considered . 
Since this time Mr. Fmncis  Forbes, the chairman, 
J IIdge P. S. Grosscup, and Ex·Assistant Oom m issioner 
of Patents Arthur P. Greeley have been giving  the  
subject the i r  attention, and are now prepared to reo 
port at the coming session of Cougr'ess amend ments of 
the patent laws, the object of which is  to make them 
conform with the practice u nder the Convention for 
the Protection of Industrial Property concl uded at 
Paris, March 20, 1883. The commission wi l l  report a 
new trade mark law. 

This wil l  be an epoch-making stat ute, and it wi l l  
create much discussion between those who favor a 
•• declaratory " trade mark law, making the registra
tion a recognition of ownersh ip, aud an •• attributive" 
trade mark law, which creates and lIIay create owner. 
ship by registration even though the tmde mark itsel f  
i s  not used immediate ly. The b i l l  wiil be  considered 
in a subsequent iAsue. The commission - wil l also re·· 
port several bills to amend the patent  laws in minor 
details, relating especially  to the filing of caveats and 
the appointment of foreign administrators. :h Mr. Forbes and Assistant Comm issioner of Patents 
W. H. Ohamberlin sailed NovembeJ' 20 as delega,tes to 
the Convention for the Protection of Ind ustrial P-rop
erty, which will be con vened at Brussels, Belgium, on 
December 11, being an adjourned meeting from, that 
held in Brussels in December, 1897. 

' 

The above bills, especial l y  that which relates to re
forming and remodeliug trade mark practice, wi l l  be 
watched with. the greatest interest, n@t only by the 
fU'ofession at large, but by all those members of the 
cOlllmunity who have any property rights in trade 
marks as such. The present pract ice of al lowing ,the 
owners of trade marks to use their own judgment as  
to whether they shall or shal l not  register the ir  mark 
is the one feature of our trade mark I�ws which is not 
up·to-date, or in harmony with the 'progressive spirit 6f 
the time. Many of our readers may be surprised to" 
know that there is no way by w h ich the originator of 
a new trade Illark can ,ascertain  whether o(not the

' 

device or name which he has conceived -and adopted 
is original with him. He may go to sOllie expense in  
having a search made i n  the  fatent  Office ; h is  attor
ney may correctly advise him that as far as the Patent 
Office is concerned, nothing stands in the way of his 
using the trade mark he has adopted; and having 
taken the only precaution open to h im in advance of 
actually putting the mark ill use, be, perhaps, spends � 
considerable amount of money i n  having labels and 
imprints made bearing his trade mark. He puts his 
goods on the market. and perhaps eXPends large sums 
in advertising those goods. Some mo'nths or veal'S 
llIay el apse before he receives a notification from �ome 
petty manufactnrer that he must di�cont.i llllp l1�ing the 
m ark, and that he must be answerable for damages, as 
he, the petty manufacturer, had placed goods bea,r
iug the same mark. upon the market ten or' p�rh�ps 
twenty years before. A case of this kind seemsexcep
Tional,  but those attorneys who are actively engaged 
i ll practice are aware that this is an every-dayoccur
rence. Prominent attorneys, know of cases where 
thousands  aud h undreds of thousands of dollars .have 
been spent in advertisi ng before it  is discovered that 
the mark which had been so prominently put before 
the public is an infringement of a mark which is the 
property of some rival·manufacturer. No recourse is 
open to the merchant under these circumstances. He 
is obliged to submit, perhaps, to the rather

' 
crueHerms 

of a rival, or he is obliged t,o diseontinue the IIse
'
of 

J ,ir.utifi, �mtri,an# 
the mark and 10le the benefit of his advertisements, 
and perhaps, in addition, to pay heavy damages for 
his innocent act. 

How may evils of this character be corrected? It 
relits with the able body of commissioners appoi nted 
by t!Je President to solve this problem , for certain ly 
no greater evil  exists to-day in our trade mark 
practice. It would seem that a law could be map
ped out without any great difficulty which wou ld 
correct these abuses and give the industrial classes re
l ief from the presen t  chaotic conditious. Probably the 
simplest method to correct the abuse i s  to frame a law 
extending trade mark protection only to those who shal l 
register their trade marks i n  the Patent Office within a 
rea!lonable ti me. Many substan t ial property righ ts are 
protected aloue by trade marks, and there is no reason 
why the  tit le to such property should not be recorded in  
the same way as  the ownersh ip  of a piece of real estate 
is now recorded. It will then be possible for anyone 
seeking trade mark protection to ascertain in  advance 
of applying for regi stration what his rights are, What 
the probabi l i ties of al lowance will be, and whether he 
is l ikely or not to infringe the rights of some other 
merchant. In carrying out such a provision it would 
be necessary, of course, to modify the present exorbi
tant fees of the Patent Office for filing trade marks. 
The govern ment fee for registering a trade mark is now 
$25. This is far i n  excess of the needs of the case, where, 
with proper classification, the matter of examination 
i s  s imple, and the registration fee should not exceed $5, 
or at the outside $10. This wi l l  render it possible for 
merchants to freely register trade marks for all their 
brands of goods. We ha ve every reason to believe that 
the Commission will have some plan to lay before Oon
gress which will prove of great relief to the business 
comm unity. 

FIREPROOF DOCK CONSTRUCTION. 
Evidently the lesEUus of the fire w hich swept out 

of existence the North German Lloyd docks at 
Hoboken have been laid well to heart by the c!}llIoany. 
The plans for the new docks show that pretty well 
everything that can he done to make the construction 
fireproof w i l l  be incorporated in the piers, pier sheds 
and terminals. The fundamental feature of the 
new plans is the erection of a granite and concrete 
sea-wal l along the 900 feet of water front which 
comprises the property of the company, and the erec
tion on this of a two story building, 130 feet in width 
by 850 feet in  length, which w ill be of fireproof con
struction. the colu mns being filled and covered with 
concrete and both floors consisting of steel girders with 
brick arches turned in between. The lower floor will be 
devoted to cargo, and,on the upper floor the passenger 
traffic of the arri ving and departing steamers will be 
handled. 

" -

"', It, is particularly in the construction of tpis building 
'that:the C9mpany have shown a wis'! appreciation of 
the: a,!fui extent of the fire risk which attends t.he 
crow;ding of a departure pier during the sai l ing of a 
�te�mei"; 'fcirhad the recent conflagration occurred 
when 

-
some 1, 200 or 1,500 soul;; were scattered throughou t 

tbefu l l i ength of the pier, it is probable that sevent\'-'
five per cerit of the number would have been lost. 1;0 
preclude the possi bi l ity of any such disaster, passenger's 
wm,Jor the futur!', be required to watch the departure 
of :t';Jie·�tf1amers from th� wain  bni ld ing above describ-

'eel ; an� to provide them with a clear view of the vessel 
as 8h� ' __ P1i l ls out into midstream, a promenade with 
aw n'ings has been arranged along the fu ll length of the 
roof fa�i(]g the ri ver, an arrang!'ment �hich will  give a 
bet(er view of the ship,  and wi l l  p lace the passengers, 
i n  tbe event of a fii'e, in close proxi mity to the street. 

. Frolu the mainshore b u l khead bu i lding there wi l l  ex
tenq into thll river three piers, respecti vely 910 feet, 
894'feet, and 874 feet in length, the first two being 80 
feet, alld. the third 90 feet w ide. Although these piers 
will be b� iJ� upon wood piling. they will ,be protected 
against fire by_ a 'co!lcrete floor covered by planking 
and by a sheathing

' 
oC; oak on the outside of the pier 

reaching frombejo;w. ,tii!'l water line to the deck, this 
sheath ing being designed to prevent fire from attack
ing the pier from underneath . .  The pier sheds wil l  be 
protected from fire by. filling and sheathing the steel 
columns' with concrete, a:nd.l:iy covering the wooden 
walls of the pier entirely with -tin, wh ich will be 
locked and fastened 80 as t� give 

'
the

' wood a complete 
protection. This form of slow.burning construction 
is considered preferable to an all-m�tal

'�onstruction, 
which, as the last fire showed , will warp ,and bend if  
exposed to a fierce heat. Protection against a rush of 
tire through the interior is provided by three transverse 
fire walls on each pier and five brick fire walls in the 
bulkhead building, To thf'se will be added an arrange

_went of automatic fire sprJnklers on all floors, a cable 
system of automatic fire alarms with loose coils of the 
same cai:>l� lai,d

' 
OVer stored merchandise, and an inde· 

pend�nt system of fire hose and hydrants extending 
through all the buildings. 

We would su�gest here that in view of the fact that 
some excellent systems of wood fireproofing have been 
perf�cted, the North German Lloyd Company, if  they 
ha.ve not alread:y oetf'rruined to do RO� would add enor-

DECEMBER 8, IC}OO. 
mou81y to the security of the building by using only 
fireproofed wood, at least in the piers and pier sheds. 

.,e • 
CONGRESS AND THE ISTHMIAN CANAL. 

One of the first questions to come before Congress will 
be that of the construction'of the Isthmian Canal. As 
that important matter now stands, the Hay-Paunce
fote treaty is still subject to negotiation, and is now 
in the hands of the Senate; the President's Commission 
has yet to make its report ; and the Hepburn Oanal bi ll, 
which passed the House of Representatives last May, 
has yet to be considered by the Senate. Thi;; bill au· 
thorizes the President to acquire the necessary terri
tory to bui ld the Nicaragua Oanal ; appropriates ten 
mil l ion dollars for commencing, the coustruction ; and 
authorizes the Secretary of War to proceed immedi
ately with the work. It ignores both the President's 
Commission and the treaty above referred to. The 
Presiden t's Oommission, which is the largest and most 
distingu ished that has ever studied the canal question, 
was sent out for the purpose of determining wh ich of 
all the possible routes across the Isth mus is the best 
from a purely commercial and engineering stand point. 

This Oom mission, we understand, is about to r!'port. 
If expert testi mony counts for anything in our legis
lative hal ls. its word as to the,location of the canal will 
be practically final. If it should  report in fa,'or of 
Nicaragua, there is nothing to prevent the work of 
cOlJstruction beiug pushed through immediately with 
all the power and resources of the nation behind i t. 
Should the OomllJission report that the Panama is the 
better canal to construct, and what is far more i mport· 
ant, to operate, there would then come up for consider· 
ation t.he question of the terms of purchase required 
by the French owners thereof. If the Oommission 
should recommend the Nicaragua route, there would 
be no such prel iminary negotiations with an existing 
company to delay construction ; the necessary rights, 
moreover, have been secured from Nicaragua. 

... ,. 
THE CHIEF CONSTRUCTOR OF THE UNITED STATES 

NAVY. 
The retiremen t  of Rear-Admiral Philip H ichborn at 

the close of his second term as chief constructor of 
the United States navy, wh ich will occur on Mar<lh 4 
next, leaves vacant one of the most important official 
positions in the administrative economy of this coun
try; and we are much gratified to learn that the Presi· 
dent will appoiut from among our naval constructors 
one who, more closely than any other, has been re
sponsible for the creation of our new navy and its 
maintenance in  a state of thorough-going efficiency. 

Naval Oonstructor Bowles, who, on and after the 
fourth of March, to the distinction of his new office 
wil l  add that of being the youngest rear-admiral in 
the American navy, was born in Springfield, Mass., on 
October 7, 1858. In  1875 he entered the Naval Acade
my as a cadet engineer, but early in the course decided 
to become an assistant naval constructor. At his own 
request, made during his last year at Annapolis, he was 
sent for a course of study to the Schoql of Naval Ar
chitectn re at the Royal Naval Oollege, Green wich, Eng
land, and the system of instruction thus inaugurated 
has since come to be recognized as the highest prize 
attainable by the grad uates of the Naval Academy. 

On h is  return, in October, 1882, he was detailed as 
Secretary of the Naval Ad visory Board, which was 
tben charged with the control of the design and COR
struction of the first sh ips of the new navy ; and it 
was main ly d ue to his  efforts that several ships of ex
tremely questionable val ue and antiquated design, 
which had already been recommended for construe
tion, were sufficientl y modified to bring them up to 
the standard represented in the " Chicago," .. Boston, " 
and .. At-lanta," the pioneer vesse

'
ls of our modern 

fleets. With a thorough knowledge of the principles 
of his  profession, Mr. Bowles combines a large amount 
of reorganizing and administrative ability, which 
made itsel f  felt conspicuonsly in  the thorough reor
ganization iu 1886 of the Norfolk Navy Yard, and later 
in the reconstruction and eqnipment of the New York 
Navy Yard. Brooklyn, to which he was detailed in  
1895. His general popularity has suffered only when 
he has come in d irect contact with the political office
seeker, whose special qualifications have never found 
any harmonious setting nnder the system of adminis· 
t-ration instituted and rigorously carried out wherever 
Mr. Bowles has been in charge. 

Ull l i I,e his successor. the retiring incumbent of the 
office, Rear-Ad miral Phil ip Rich boro, is identified not 
merely with the new, but with the old navy. He reo 
ceived his commission as AS'listant Naval Constructor 
in 1869 and his commission as Naval Oonstructor in 
1875. In 1880 he was selected as a member of the first 
Advisory Board, from which, as we have seen,  pro
ceeded the early vessels of the new navy. In 1884 be 
was detai led to make a special tour of the dockyards of 
Europe, and his val uable report to the Department is 
considered a standard work upou the subject. In No
vember of the same year he was ordered to Washing· 
ton as Assistant  to the Chief of the Bureau of Con
sruction and Repair, and also as Naval Oonstructor at 
the Navy Yard. Washington. Mr. Hichborn w as  a� 
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pointed Chief of the Bureau of Construction and Re
pair in September, 1893, and four years later he was 
reappointed for his second term, which is now drawing 
to a close. 

It is fitting at this time to refer to the fact that the 
technical public is greatly indebted to the retiring 
9hief of the Bureau of Construction for the unvarying 
courtesy with wh ich he kept the public informed. 
through the technical press, as to the plans and progress 
of th.e vessels of our new navy. 

• ••• • 
INTERNATIONAL CONGRESS OF RAILWAYS AT 

PARIS. 
Among the most interesting of the papers read at the 

International Congress of Railways, recently held at 
Paris, is that relating to the electric railroads now ex
isting in E urope, by Messrs. Auvert and Mazen, two 
prominent engineers connected with the French rail
roads. The authors describe in detail the leading rail
roads of Europe on which electric traction is used. The 
present abstract includes several of the most impor
tant systems. 

ZERMATT-GORNERGRATT (SWITZERLAND). 

This mountain railway was the first to use three· 
phase currents. The line, which was opened near the 
end of 1898, is an extension of th'e l ine in the val
ley of the Villge. It has a total length of 1h-e and a 
half miles, with a maximum grade of 20 per cent. Its 
construction has presented great difficulties. The 
track is 39 inch gage, laid upon iron ties. The rack 
and pinion system is used, with double rack between 
the rails. The generating  station at- Findelen bach has 
three horizontal turbines, fed by It 320 foot fall; each 
turb ine is direct-connected to a dynamo of 250 horse 
power, one set, being used as a re&erve. The dynamos, 
of the Brown-Bovtlri type, have a fixed armature and 
revolving field and work at 40 cycles per second. The 
current gellerated at 5,400 volts is transmitted to three 
transforming stations, one of which is in the station 
Itself and the other two at three and five miles along 
the track. Each of the stations has a transformation 
¢apacity of 180 kilowatts, and includes t wo groups of 
tllree transformers of 30 kilowatts. The two trolley 
wires are supported at intervals of 80 feet by cross
wires ; the rail serves as the third conductor. For the 
traction, locomotives are used having eAch two motors 
o� 90 horse power, independent of each other. , The 
motors, fixed to the truck, transmit tlie effort to

' 
the ; 

main axles by a double gearing, whose ratio is l to 12; 
the motors are of the triphase non-synchronous type 
and have six poles, making 800 revolutions per minute, 
and are built to stand a considerable overload. Above 
are mounted the resistances for the motors and the 
various apparatus , and instruments. The locomotives 
weigh 11 '500 tons; their axles are 80 inches apart. 
Open and closed passenger cars and freight cars are 
used. The open cars have fi ve compartments of 10 places' 
and the-closed cars contai n 60 places. 

STANSSTADT-ENGELBERG (SWITZERLAND). 

Tbis l ine is fourteen miles long, and is divided into 
three sections as to track ; the first section, from Stans
stadt to Obermatt, being in ordinary track, the second, 
from Obermatt to Gherst, in rack and pinion, and the 
Gherst-Engelberg section in ordinary track. In the 
first and last sections the average grade is 5 per cent, 
but in the middle section it reaches 25 per cent. The 
central station of Obermatt has two dynamos of 200 
horse power and two exciters of 22 horse power coupled 
directly to horizontal turbines. The hydraulic power 
n ecessary has been obtai ned by using a n umber of 
small streams which flow into a covered reservoir con
nected with the station by a 10-inch cylindrical cond uit 
of about one mile long. The height of the fall is about 
1,000 feet. The triphase currents are produced at 750 
volts and 65 cycles. The section next to the station is 
fed directly, and for the others a system of high ten
sion distri bution at 5.000 volts is used, with trans
formers at the substations to lower the tension to 750 
volts. The current is taken to the motors of the loco
motives and cars by two trolley lines 3 feet apart'and 
14 feet above the track. T he rolling stock consists a.t 
present of two locomotives, five motor cars and four 
freight cars. The locomotives, which weigh 17 tons, 
serve to draw the freight trains and push the cars upon 
a portion of, the steep grade. They are mounted upon 
two axles and carry two motors, which are connected 
by double reduction gearing to the pinion, which en
gages in  the rack between the rails. The motors, of 75 
horse power, g ive 650 revolutions, and the speed along 
the rack and pinion system is about three miles per 
hour ; on the ordinary track it reaches seven miles an 
hour. The current is taken from the overhead lin� by 
wire loops. The motor cars are 45 feet long, an4 have 
44 to 48 places ; they are carried upon two trucks of 
two axles each. Upon one of the t,rurks are mounted 
two 35 horlle power motors, making 480 revoiutions, 
which are connected with the axles by gearing. The 
circulation over this route is effected as follows: From 
Stansstadt to Obermatt the distance is about ten miles ;  
this section is traveled over by the motor cars, with a 
trailer at certain times. At Obermatt the rack and 
�IDloD 8)'8teUl begins, and, the car is poabed uptbe 

grade by the locomotive for a length of one mile to 
Gherst, after which the car runs upon an ordinary 
grade to Engelberg by its own motors. 

METROPOL-ITAN UNDERGROUND RAILWAY AT 
BUDAPEST. 

'rhis u nderground road extends from the center of 
the city to the exterior limits at Varosliget. It was put 
in operation in 1896, being intended as the beginning of 
a metropolitan system. The line, like all the tramway 
l ines of the city, is fed by a central station which sup· 
plies continuous current at 300 volts. The road starts 
from the Danube and reach es by a series of curves of 
smaH rad ius the southern end of Andrassy-Strasse, 
which the l ine fol lows in a straight line under the mid
dle of the street. The total length of this l ine is about 
two miles of double track, standard gage. The heavi
est grade is 2 per cent, but one curve of 130 feet radius 
has a grade of 18 per cent. On account of the numer
ous sewers below the street, the line was laid out so as 
to pasll above these, so that the height between the 
rail and the iron 'structure upholding the pavement 
is about 10 feet. The axes of the tracks are 11 feet 
apart, and the width of the tunnel is nearly 20 feet. 
The iron frame work is formed of I beams with vault
ing between; the structure is consolidated by pillars 
placed 12 feet apart along the axis of the tunnel .  The 
track is laid upon metal ties. There are ten stations, 
the platforms being 16 inches above the rail. They are 
reached from the street by staircases starting from a 
station erected on the pavement. The current is taken 
from two conducting rails suspended above the track;  
these are of steel and are fixed to the overhead beams 
upon insulators, being 3 feet apart. Each car carries two 
rubbing contacts which take the current. The central 
station which supplies this line as well as the other tram
ways of Budapest, is located in the city about half a 
mile from the nearest poin t  of the road. It contai ns 
three units of 60Q horse power (horizontal tandem coin. 
pound engines coupled to Siem�ns dynamos giving 
1,000 amperes and 300 volts) ; four  units of 300 horse 
power (hOl'izontal engines coupled, to Siemens dynamos 
of 500 amperes) ; two uBits of 80 horse power used as a 
reserve. This gives a total capacity of 3,160 horse 
power, or normally 1,600 kilowatts. The rol ling stock 
consists of motor cars of two trucks of a speCial con
struction. Two types are in use at present; the first, 
in which the motors act upon the axles by chain trans
mission (a type which will probably not be continued), 
and a second, in which the motors are mounted directly 
upon the axles. Each truck of t wo axles has a singl,e mo
tor of 30 horse power, giving a speed of 15 miles an hour. 
The car has a central space for 42 passengers and a 
cabin at each end for the motorman; the cars have a 
total height of 8 feet. The current is taken by hori
zontal bar contacts supported upon springs. An elec
tric braking system is provided by reversing the cur
rent i n  the motor fields, transforming the motors into 
generators, and the current  set up is sent into a series 
of resistances, which may be varied at will. 

DUSSELDORF-CREFELD ELECTRIC RAILWAY. 

This is one of the most important of the German 
electric railroads. It unites Dusseldorf on the left bank 
of the Rhine to Crefeld on the right bank, the dis
tance being about 14 miles. The line is standard gage; 
at present it is single trallk for the most part, but  is 
laid out so as to allow double track to be used later. 
From DUsseldorf the line crosses the river in double 
track over a wide bridge, and from Oberkassel, the 
village on the opposite bank, to Crefeld single track 
is used except at a few stations. The track is  laid to 
take the rolling stock of the Prussian State railroads. 
This line was begun in the middle of 1897 and com
menced operation at the end of 1898. On account of the 
competition fr�m a neighboring parallel road, the new 
line was laid out for a speed of 24 miles an hour. The 
traction is effected by motor cars taking the current at 
600 volts from two overhead wires. The generating 
station, situated at Oberkassel, supplies the road as 
well as a number of works in the vicinity. It has two 
engines of 270 horse power driving two direct current 
dynamos of 330 amperes and 600 volts, one group being 
used as a reserve. The cars are of the two-truck pat
tern, each truck having on one axle a 40 horse power 
motor, mounted directly. The cars are about 40 feet 
Ij)ng and contain 50 person s in all. The authors de
scribe the London Underground Systems, .Jungfran 
Electric Railroad, etc. , and a.lso the use of electric loco
motives onthe Paris-Lyons-Mediterranean road ; the 
latter will be illustrated in a subsequent article. 

... ,. 

REGISTRATION OF UNITED STATES PATEN'l!S AND 
TRADE lURKS IN CUBA. 

In our issue of November 24. 1900, we called the 
attention of American manufacturers and m erchants 
to the, nellessity for registering trade marks and 
patents, so far .as they have been extended to Cuba, 
in the Mercantile Register kept in that island. A 
penaJty of $�5 wl/os fiJ[ed, for. failure to register within 
eight days of the extension of the patent or trade 
mark right to Cuba, but for patents and trade marks 
already exte�ded.'gra.ce was given up to December 1, 
1000. 
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We take pleasure in informing our readers that this 

excessively short grace, has j ust been extended to the 
end of the current year, thus allowing American 
patentees and trade mark owners suWcient tilDe to 
comply with the new regulations and to escape being 
fined. 

• ·e, • 

LETTERS FROll[ PEARY. 

Mr. Herbert L. Bridgman, secretary of the Arctic 
Club, has given out some extracts of letters to Mr ... 
Peary. They reached this country after she had 
sta.rted to go to her husband. They contain the first 
direct news from Lieut. Peary since August-28, 1898. 

Mrs. Peary left Sydney. Cape Breton, on July 20, 
with her daughter, to join her husband at Etah, Green
land, on the ··Windward." She was last reported at 
Disco, Greenland,  on August 20. These letters from 
Peary were carried by nati,'es to the camp of the Stein 
party at Cape Sabine, and thence conveyed to Cape 
York by Dr. Kabn, who boarded the steamer .. Eclipse" 
on June 9, and was landed by her at Dundee, Scotland. 
on November 9. 

It is an interesting fact to note that the lieutenant 
has not the sl ightest knowledge that his wife and 
daughter are on their way to meet h im, although 
neitht)r she nor any of his friends know j ust where he 
is now. 

Neither he nor Mrs. Peary is aware of the death of 
his  mother, which occurred three weeks ago. 

The extracts from the letters follow: 

FORT CONGER, LADY FRANKLIN BAY, 
March 31, 1900. 

Just a line to go down to a whaler by returning 
natives. I arrived here.at midnight of the 28th, twenty
four days from Etah. Six and one-half days of th is  
time we were held in  camp by heavy windstorms. The 
doctor a.nd Henson each left Etah with natives before 
we arrived here. The journey was a tedious one, owing 
to the storms, but not an uncomfortable one for Ilie. 
A number of the dogs died on the way, b ut I had an 
ample number for the work ahead_ Twenty-one musk 
oxen were killed in sight of the fort the day before I 
arrived, so we h ave an abundant supply of fresh meat. 

After resting and feeding the dogs a few days longer, 
I shall go on with Mott and the .best Esquilnaus up 
the northeast Gretlnland coast. The doctor and the 
other Esquimaus will remain at the fort hunting. I 
am in good condition, and the journey shows me that 
I am myself again. If I do my work this spring, I 
shall come back and hasten down to meet the sh ip. 
and .turn back with her. I hope to write again by 
natives whom I sha.ll send back from some point up 
the Greenland coast. Dr:- Diedrick wishes to be re
membered. 

GAPE D'URVILLE, GRiNNELL LAND. 
I write this note on the chance of Stein and Dr. 

Kahn reaching Upernavik by way of Melville Bay. 
The fall and winter passed comfortably at Etah with
out even a day's i ndisposition on my part. I have 
husbanded myself careful ly. :My feet have given me 
very little trouble, and now I feel that I am myself 
again. I ani now at the" Wind ward's" winter quar
ters, with the rear division. Mott and the doctor are 
ahead, with two other divisions, all on the way to 
Conger. All  but a few of the natives will return at 
once from ther!l, leaving a few with me. I shall push 
on from Conger without delay, perhaps by way of the 
Greenland coast. 1 shall strain every nerve, and, God 
wil ling, shall do my work this spring, that I may come 
back this summer. I send duplicate of this to Cape 
York for a whaler. ( Dated March 12, 1900.) 

. ' . .. 

FAILURE OF THE DISPLAY OF LEONmS. 

The display of Leonids this year has been very disap
pointing, only a few having been seen. It is probable 
that their orbit has become changed, taking them far
ther away from us. Assistant Prof. Wendell, of Har
vard University, says that unless during the next 
thirty-three years there shall be another change in the 
orbit of the meteors, bringing them back near the 
earth, we shall see no more of the ancient November 
shower of Leonids. The few which have been seen this 
year were stray meteors which h ad wandered, out of 
the regular path. The principal cause of the change 
in the. orbits of the Leonids is that there has been Bome 
disturbance i n  space which has brought a large body 
near the path of the Leonids, thus exerting an attrac
tion on them and causing them to change their orbit. 

••••• 

SUGAR INVENTIONS WANTED. 
The Hawaiian Planters' Association has offered 

$6,500 in prizes to inventors of labor-saving machines 
to be used in the slIgar business. 'l'hree machines are 
wanted, which planters think some one should be able 
to invent, and they are willing to pay for each. For a 
machine to cut cane the planters offer a prize of $2,000 
to the man who submits the best plan. This sum wil l  
be increased to $5,000 if  the design is accepted and 
proves eWcient. A cane transporter and a machine to 
load cane in.to cars are' also wanted, and for theBe 
planters offer .1,500. 



THE BRUNT IMPROVED REGULATING INCANDESCENT
LAMP SOCKET. 

A well-ventilated socket containing a rheostat by 
means of which any number of resistances can be 
thrown into the circui t, so that the light can be modi
fied as desired, can evidently be employed to no little 
purpose in sick-rooms. vestibules, and sleeping-apart
ments. Sockets of this character are so ingeniously and 
compactly constructed that we have selected for ilIustra-

A REGULATING-SOCKET FOR INCANDESCENT LAMPS. 

tion the latest and IllOst improved type, m ade by the 
Brunt Porcelaiu 'Yorks, of East Liverpool, Ohio. 

Within a perforated brass casing, an upper and a 
lower � of porcelain are mounted . The disks are 
connected by a rectangular metal frame, notched to 
receive the projection s of a miniature switchboard of 
porcelain. The disk is provided with a brass plug, 
screwing into the usual electric  l ight socket ; and the 
lower d isk is  provided with a screw· socket to receive 
the lalllP. On the switchboard are six contact·points 
wired with live resistance spools, extending frOll1 disk 
to disk. The switch-arm which plays over these con
tact-points is carried by a spring controlled shaft turned 
by a vitrified key, held in a brass bar extending be
tween the two porcelain disks. The brass rectangular 
frame i n  which the switchboard is mounted serves as a 
direct conductor for the current from the l ive wires to 
the lamp. When it is desired to modify tile l ight,the 
key is  turned to throw one or more resistance spools in 
the circuit. 

. 

Accurate tests of the ;Brunt lamp have been made. 
A test mad e  with a 61� watt, 1l0·volt lamp, of 16 
c. p. , showed that by throwing in the various re
sistance spools, from 37 to 57� watts were consumed 
and from 6� to 39r"o per cent of the current saved. 
With a 52-volt lamp of 16 c. p. and 3'5 watts efficien cy, 
29 watts were consumed on the first contact·point and 
a candle power of 0·2 obtained ; 32'5 watts were con
sumed on the second contact, and a candle power of 
0'4 obtained; 36 watts were consumed on the third 
contact and a candle power of 0'7 obtained ; 41'5 watts 
were consumed on the fourth contact-point and a 
candle DOWel' of 1 '8 obtained : 48 watts were con
sumed 0'0 the fifth contact·point and 4'5 candle power· 
obtained; and 56 wattH were consumed for the full 
16 candle power. 'I'lle figures speak for themselves. 

A NOVEL ELECTRO-MAGNETIC BRAKE FOR 
STREET CARS. 

The British Westinghouse Company have recently 
acquired the patents of a novel electro-magnetic brake, 
invented by Mr. Newell, for uti lization on street tram
cars. It consists of a horse·shoe electro· magnet, sus
pended on spiral springs, so that the poles hang di· . 
rectly above the rails. When the magnet is excited , it 
forces down these poles, so that the shoes grip the rail 
in a similar manner to the ordinary track brake. But 
there i s  a wide difference between the effects of the ap
plication of the Newell brake and those of the conven
tional track brake. In the case of the latter, the brak
ing effect is obtained at the expense of the weight of 
the car ; that is, by reducing the grip of the car wheels 
on the rails, and therefore nullifying to a considerable 
extent the effect of the wheel-rim hand· brakes. In 
the case of the :Kewell brake, however, by means of a 
s imple arrangement of levers connecting the electro
magnet with the shoes of the wheel-rim hand· brake, 
the reaction of the shoes on the track results in an in
creased thrust or pressure on the shoes of the wheel
rim hand-brake. By this means an increased braking 
effect on the wheel-rims is caused, and the effective 
weight of the car on its wheels is not changed by the 
appl ication of the track-brake, 

Another important feature of this brake is that it is 
not actuated by the current supplied by the conduit  
mains, but by power produced by the loading of the 
car motors as generators. The momentum of the cars, 
after the supply circuit has been interrupted, drives the 
motors as generators, and it is the resulting current 
which furnishes the power for the electro·magnetic 
brake. By th is  it  will be realized that the action of the 
brake is entirely independent of the continuity of the 
main electrical su pply, and any failure of the current 
does not interfere with the brakin g of the cars. In fact, 
the brake is practically automatic hi its' action, since, 
immediately the supply circuit is interrupted, the brake 
begins to act. The proportion of the braking effects 011 
any car produced by the shoes gripping the track and 
the increase of pressure upon th� wheel-rim shoes is ad
jus ted to the weight of the vehicle and the gradients 
of the track, 80 that the maximulll pressure which wi ll 
n.ot cause skidding of the wheels IlIlty be applied to the 
shoes of the rim-brakes. With the Newell brake, 
when the weight of the car is 8 tons, 60 per cent of the 
power is applied to the rails, and the remaining 40 per 
cent to the wheels. 

The b1'a;k-eis actuated by a -backward motion of the 
controll ing handle. It has been subjected to several 
tests upon the Westil'lghouse tram-car in London, and 
has been proved to be so effective and quick in action 
that cars may be more readi ly  brought to a standstill 
than by any other existing type of brake. 

,. ...... 
AMERICAN COAL BRIQUETTES. 

Travelers in Europe are familiar with the coal bri
quettes which are used extensively in place of ordinary 
coal both in England and on the Continent, and the 
amount of smoke which they emit has probably im
pressed most Americans unfavorably, so that they 
would be slow to recognize their adoption in this coun
try. The great amount  of smoke which the briquettes 
yield when burned is due partly to the inferior sort of 
stoves iu common use in Europe for heating purposes 
and to the fact that soft coal dust is used in their 
manufacture, with a large amoulJt of pitch for binding 
m a t  e r i a  I. If anthracite . . . 

coal dust was used exclu
sively, with less pi tch in 
the binding material, and 
th e briquettes were burned 
in good American coal 
stoves provided with pro
per drafts and chimney 
fines, the smoking would 
be I'educed to a minimum, 
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and prove not much more annoying than when ordi
nary anthracite coal was used. 

The advantages of coal briquettes are briefly their 
freedom from d ust and dirt when handled, and their 
economy in utilizing coal dust and wa8te from the 
mines. The" slack" coal which is generally used can 
be worked up into briquettes and transported to any 
part of the country without m uch waste of any kind.  
Coal waste in this country has been enormous in the 
past. The vast cu lm heaps for years pil ing u p  at the 

. mouth of every coal mine represented waste of natural 
material amounting to millions of dollars. It is only 
comparatively recently that this culm waste has been 
utilized for producing energy, and to-day mi lls and 
factories constructed with special grates and furnaces 
to burn th is material h ave sprung up in the vicinity of 
the coal mines. With the cost of transportation re
duced to nothing, these factories have found the fuel 
problem a simple one of solution. 

Although these culm heaps were neglected for years, 
there were plenty of geniuses who realized that some day 
the waste fuel would be utilized : and since 1837 many 
patents have been taken out to make coal briquettes, 
most of them having in mind the culm that was ac
cum ulating at the month of every mine. The d ifficul
ties in the way of producing a handy, transportab le  
fuel were many, and the  attempts proved unprofitable 
for one reason or another. It was a foregone conc lu
sion that coal briqnette!! would never be popular in 
this country without the e l imination of the disagree
able features characteristic of the briquettes used on 
the other side. 

The !mccessful  manufacture of coal briquettes in the 

AN ELECTRC·MAGNETIC BRA:Kl: FOR STREET CARS. 

West to-day consequently proves of more than general 
interest as inangurating a new era in  our fuelpl'oblem 
that may have widfl-reachi ng results. When we con
sider that the combined output of briquettes in Europe 
exceed!! some 20,000,000 tons a year, and that they al'e 

. used for house heating, for manufacturing purposes, 
and on the railroads and some of the ocean stealller�, 
we can appreciate the extent to w h ich a similar ind us
try lllay develop in this country. In the A lIlerican 
coal briquettes manufactured in the West to-da�', tile 
binding material has been mixed so that on ly five per 
cent of pitch is employed, with about two pel' cent of 
lime. The use of lime in the binding cement hhs made 
it possible to obtain good resu lts with much less pitch 

'1'HE MANUFACl'tJRE OF COAL BRIQUETTES-ENGINE AWl) BOILER ROOM. THE MANUFACTURE OF COAL BRIQUETTES-THE MWNG MACHINE. 
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than the European manufacturers employ in making 
the ir  coal briquettes. 

This binding cement is one of the important features 
of the Chicago coal briquette�, a n d  it marks the chief 
d ifference between the American and European pro
duct. The bindin� material was d iscovered through 
the experiments made in pressi n� various metallic ores 
in to briquettes. Appl ied to coal dust, this cement 
proves m uch harder than that used in Europe, and 
consequent ly  yields less r�adi l y  to the diSintegrating 
effect of the fire. By ret.ai n i ng 
their . shape longer when burn · 
ing, the American briquettes 
prove much more satisfactory 
from a heating and economical 
point of view. They also lose 
less from wear and tear in trans
portation and general handling. 
And final ly the smoke nuisance 
is reduced to a point where i t  
ceases to  be  an important factor 
in the question. 

There is one large factory in  
Chicago which has  been suc
cessful ly  man u facturin� the 
American coal briquettes for sev
eral months, and w i th a. dai ly 
out.put of 200 tons,  or about 60,-
000 tons a year, the plant is pro
bab ly the most representa.tive of 
its kind in this country. The 
success of this Western plaut 
has already started a simi lar 
movement in the East, and a 
second plant may soon be built 
near the Atlan tic seaboard . . 

when they have been properly stirred and mixed they 
fall through an opening to the room below, where the 
powerful  presses are ready to convert them into suita
ble sized briquettes. 

The mixtu re, which is now about as thick as paste, 
is first fed i nto smal l moulds arranged on a wheel . As 
this wheel revolves wi th the paste in i ts pockets, a 
second wheel meets it with indentations to correspoll li 
to the first. The two come together so that an enorm
ous pressure is exerted, and the briquettes are squeezed 

357 
low cost. In addition to the ord inary briquettes, for 
use in the home furnaces for generating heat and ill 
locomotives and factories and mills for producing 
steam power, a special size briquette will be manufac
tured for marine purposes. This is made with the 
idEla in view of utiliz i ng every available space in thf' 
s torage rooms of a steamer. These marine briquettes 
are in the form of bricks of a rectangu lar shape, and 
they can be stored so cOlUpactly that a ton will occupy 
only 23 cubic feet. Specimens of these marine bri

'quettes have been BU brnitted to 
the Navy Department, and su i ta
ble t ests w i ll be made. For this 
p urpose the coal will be washed 
to e l i min ate a l l  sulph u r and all 
chan ces of spo n t aneous com b us
tion, sa\' in�thereby in storage 
capaci t y  and cost.. On the West
ern railroadF, especially on the 
Illinois Central Railway, tests 
have been Illade with the soft
coal bri quet te�, an d the results 
are so far satisfactory that the 
d e m a n d  for them is greater than 
the present su pply. 

Preparat iol's are being pushed 
now for starti n g  two 01' three 
coal , bri q n e t te manufacturing 
plants on  the At lant ic  coast, and 
before s prin g  these w i l l  be in full 
operat ion. The coal dust of the  
arith racite m i nes wi l l  be  used for 
making the briquettes in the 
Eastern factories. I n  Pennsyl
vania these dust heaps amonnt 
to mil l ions of tons, which washed 
and loaded on cars can be pur
chased in u n l i m ited quantities 
as low as ten cen ts per ton at 
the m i nes. In the West and 
�outh the br iquett ing of the 
l ign ite coa l  and soft coal�, that 
will not bear transportation, 
promises to be the most success
ful, and this coal can be u�ed 
without producing smoke or cin
ders to any appreciable degree. 

• • •  
THE SERPOLLE T STEAM 

AUTOMOBILE. 

In Chicago, Ill inois, soft coal is 
employed for the briquettes, w ith 
a slight quantity of anthracite 
m ixed with it to gi ve it more 
hardness, but on the Atlantic 
seaboard hard coal would have 
to be used to make the briquettes 
popular. The so-cal led " slack " 
coal of the mines is employed for 
this purpose, and after the slate 
and sulph ur have been elimi
nated by 'washing and other pro
cesses, the coal is reduced to 
dust by means of powerful crush
ers manufactured especially for 
this work. These crushers are THE GHAR (IE PERSIA LEARNING HOW TO OPERATE A SERPOLLET CARRIAGE. 

Among the new automobiles 
to be seen in the Transportation 

powerful  enough to pulverize 
the most resisting subl;ltance that may be m ixed with 
the coal, and nothing but d ust of a fine, even tex., 
tu re comes from it. 

The dust is carried from the crus her to a heatp.r, 
where a temperatnre is maintained between 1800 and 
2000 F. This heat is sufficien tly below the ign it ing 
point of  coal, and high enough to make the binder 
adhere firmly, to produce the desired results w ithout 
in any way injuring or changi ng the chewical condition 
of the coal dust. An automatic elevator next carries 
the heated coal dust to the floor above, where it is 
lUixed w i th the binder while stil l  warm . The m ixers 
are expert.s in their l ine, who k n o w  the exact propor
t ion of differen t · substances needed to make the bri
q llettes hard. 

The b inding' materials are contai ned in enormous 

by" a force f'qual to five tons to the square inch. This 
great pressure moulds the briquettes into solid, com
pact masses, and when they art! dropped out they are 
nearly as hard and firm as bricks. At present the size 
of these briqilettes is about equal to small egg coal, and 
they weigh between five and six ounces each. 'fhey 
are adapted to use in ranges, fUrnaces, and the open 
grate. The size and form, however, .are merely arbi
trary, and tile moulds can be made to suit the demand 
of any special grate or furnace. New moulds can be 
made and substituted for the present  ones very easily. 
It is  s imply a matter of making new wheels and putting 
them in the place of the present ones. 

The great improvements recen t l y  made in coal-wash
ing m achinery now make it possi ble to produce bri
quettes from washed coal screenings at ·an extremely 

Palace of the Champ de Mars was 
the stearn autom,)bile i nvented by M. Serpollet, the com
bustible bei n g  nro inary petroleum. The Serpol let sys
tem of steam qe n erators has been already applied to a 
number of the  tram way systems of Paris and other 
cities. Ti le  i n ventor, who is one of the pioneers in steam 
traction, has recently perfected a system of stearn auto
mobiles w h ich has attracted considerable attention 
among engineers and sportsmen. The Shah of PerSia, 
on a recent visit to Paris, was greatly pleased with the 
new mach ines, and pU\'chased one for his own use. 
One of the i l lustrations represents the Shah tak i n g'  
lessons in  dri ving the mach in e from M .  Serpollet. T i l e  
Shah was so  well pleased with  the  vehicle that he con
ferred u pon the inventor the Order of the Lion and 
Sun.  Another engrav ing shows the Prin ce of Wales 
in his dou ble-seated ph aeton of eight horse power, the 

view having been taken 
during a recent excursion 
in Germany. 

The m echanism of the 
systew consists essential ly 
of a spiral tube boiler, a 
four-p.ylinder engine, and 
an au tomatic feeding de
vice. The boiler is con
structed upon the same 
principle as that now in 
use in the steam tramway 
system, this consisting of 
a flattened copper tube of 

. very sma l l  opening and 
thick wal ls, coiled into a 
spira l;  for the tram way 
boilers the tube is heated 
by coke, but for the auto
mobiles a special forl l l  of 
petroleum burner is u�ed. 
When water is forced i rno 
the tu be, the vaporization 
is instan taneous ; and as 
the walls of the tube are 
very close together, the 
water cannot assume the 
spheroidal state, and thus 
all d anger of explosion is 
avoided. The ' petroleulll 
burner has been construct
ed to produce an especially 
hot flame with the use of 

tan ks on this floor. In one 
h u ge tank there is slaked 
l ime mixed with j ust suf
ficient water to make i t  
th ick and creamy. In a 
second tank there is a soft 
mass of bitumen heated 
to a temperature of 3500,  
while i n  the th ird tank 
there is cold bi t umen . 
With these ingredients at 
hand the mixer performs 
h is  work according to for
m u la. W i th weigh ing ap
paratus for each ingred i
ent he fills another re
ceptacle, capable of hold
i n g  a thousan d  pounds, 
with the different com
pounds, until the right 
cqnsistency is obtained. 
As the success of the whole 
process consists in the pro
per mixing of these ingre
dients, it is highlr impor
tant ·  that the measu re
ments should be exact., 
and the work is performed 
under the supervision of 
competent experts. In this 
gigantic mixer the coal 
dust and the binding ma
terial are thrown by auto
matic machinery, a. Xl d R. R. R. THE PRINCE OJ WALEI IN A SERPOLLET CARRIAGE. ordinary oil, and to this end 



it is conducted under pressure to the burner, where it is 
volatilized and mixed ",ith air, forming lon� blue flames 
like those of a Bunsen burner ; the petroleum is thus 
entirely consumed without odor or smoke. The burner 
is first heated by a smail quantity of alcohol, and when 
sufficiently hot to vaporize the petroleum, the latter is 
turned on and produces the flame. The boi ler is not 
�u bject to deposits, on account of the rapidity of water 
. - i rculation , and by the cleaning out which may be 
given by allowing a violent back rush of steam and 
water. 

The circulation is so arranged that the expenditure 
of petroleum and water and the steam pressure are 
always a function of the force to be produced. 
'l'he arrangement of the parts will be seen in 
the diagram, wh ich shows the water and oil 
reservoi rs, and the boi ler in the center ; below 
the boiler, at P and P, are the automatic oi l  
and water pumps with their valves, . S and S'. 
To the left is  the water pump for starting, P, 
with its lever, L. and valve, S'. At 0, below, 
is a series of eccentric disks which operate the 
pumps by means oI the lever arm. The petro
leum arrives under pressure by the tube, 2, and 
is forced by the pump into the burner, 4. The 
water, forced by one of the pumps into the 
tube, c, goes from there either to the boiler or 
to the regulating valve, K. The steam from 
the boiler goes to the engine by e and has a 
hl'anch to the regulating valve ; the latter com
municates with the reservoir by the tube, m. 
As long as the steam pressure is not above the 
normal, the valve is out of action, and all the 
water from the pump is sent to the boiler ; but 
when the pres�ure below the piston reaches a 
certain point, it is forced up and makes com
I I l u n ication between F and m, and part of the 
water is returned through the valve to the 
reservoir until the steam pressure falls again 
to the normal. The valve has a handle at M 

I t ieuiifit �meritau. 
is thus always under control. To slow up the vehicle. 
in crowded places or to avoid obstacles, the steam ad
mission is diminished by raising the foot from the 
lever. 'l.'he steam goes from · the motor to the clean
ing boxes and to the condenser, which is formed of a 
series of long copper tubes. The water of condensa 
tion is returned to the reservoir. The conductor has 
before h im the levers for the pumps, the feeding 
cams, and the valves of the engine, as well as the 
necessary pressure gages. The transmission is made 
by a differential and chain to the rear wheel of the 
vehicle, 

. 

The operations of starting and controlling are quite 

o 
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THE FIRST-CLASS BATTLESHIP " WISCONSIN." 

The flr�t-class battleship " Wisconsin," recently com
pleted by the Union Iron Works. possesses interest 
for our readers from the fact that she was built in 
t he yard which turned out the famous battleship 
.. Oregon." The latter vessel, like the " Wisconsin," 
is one of a class of three ships, and like her she is 
the fastest i n  her class. 'fhe " Alabama," the " Illinois ' �  
and " "Visconsin "  were authorized on June 10, 1896. 
The first-named vessel was .allotted to the Cramps, of 
Ph i ladelJ9hia, and has already u ndergone her trials 
w i th  great success, achieving a speed of 17 '01 knots an 
hour. 'fhe .. Illinois " is approaching com pletion at 

the yard of the Newport News Shipbuilding 
Company, and the " Wisconsin "  has recently 
completed her official trials, on which she 
made an average speed or 17 '17 knots per 
hour. The principal dimensions of the vessel 
are as follows : Length, 368 feet ; beam, 72 feet 
272' inches ; mean draft, when the ship is fully 
equipped ready for sea, with all stores on 
board and a normal coal supply of 800 tons, 
23 '6 feet. The displacement of the vessel with 
two-thirds of ammunition and two-th irds of 
stores on board is 11, 565 tons. Her bunkers 
have a maximum coal capacity of 1440 tons. 
She is propelled by twin engines, one of which 
is herewith il l ustrated as it  appeared in  the 
shops of the Union Iron Works previous to 
being erected i n  the ship. They are of 10,000 
estimated indicated horse power, although 
this was considerably exceeded on the trial 
trip, when the maximum indication reached 
12, 322. They are of the inverted three-crank, 
triple-expansion type, and whi le they conform 
broadly to the specifications drawn up by the 
Naval Bureau of Engineering, the builders 
have introd uced specialties of design, which 
they have already used with marked success 

which serves to empty the boiler by allowing DIAGRAK SHOWING THE CIRCULATION OF FUEL, WATER AND STEAK. 
in other naval vessels built for the govern
ment. The most noticeable of these is the 

a back rush to the reservoir. 
0 1le of the essential features of the system is the 

arrangement by which the production of steam is 
varied according to the work required of the motor. 
The boiler is constructed of tubes which contain but 
little heat-reserve, and it is necessary t.hat the prod uc
ti<;m of heat at the bn rner should vary with the water 
supply. The water and oil pumps are connected by 
the lever, M, which is worked by a cam formed of a 
series of eccentric disks, C, and the series may be dis
placed laterally to bring the d isks successively under 
the roller, G, of the arm. The first disk is concentric, 
No. 1 is eccentric by 0 '1 inch, No. 2 by 0'2 inch, and so 
on, and the result is that the stroke and output of the 
pumps depend u pon the disk which is u nder the roller, 
the set of disks being displaced by a controlling lever. 
As the oil and water pumps are connected to the same 
lever, the heat produced by the burner is alw;J,Ys pro
portional to the water feed, the relation having been 
established onl'e for all by knowing the quant ity of 
water which a gallon of petroleum can transform i n to 
superheated steam. This arrangement is very s imple 
and strong and does not get out of order, and the driver 
is not requi red to look after the intensity 
of the burner, which always corresponds 
to the amount of st.eam needed. The 
motor is shown in our ellgravil1g. It has 
two cylinders on each side, these being 
s imilar in construction to those of a petro
leum I.llotor, the use of stuffing boxes being 
entirely dispensed with. The four piston 
rods operate the crank-shaft in the cen
ter, this being inclosed i ll the case and 
running in  oil. 'l.'he eight valves, C, D, 
are external and their rods are operated 
by rollers worked by a series of cams on 
the u pper shaft, which is  arranged i n  
concentric and eccentric portions and 
may be displaced lateral ly by a lever 
to vary the action of the valves at will ; 
thus at rest the cyl indrical portions are 
opposite the rollers and no effect is pro
duced. For the starting, the shaft is 
pushed to the back and only one set of 
valves is operated, the others being then 
successively thrown into action_ The 
motor may also be reversed by the same 
arrangement. The movement of the 
motor is transmitted by the second 
.gear to an intermediate shaft containing a clutch, 
which allows full or mean speed of the vehicle. 

The oil reservoir receives a constant pressure .from 
a small air pump. The vehicle is started by working 
the lever of the supplementary water pump, H, which 
serves to inject a small quantity of water into the 
heated boiler, where it is transformed into superheated 
steam and starts the motor, wh ich then works with its 
normal supply. The steam passes from the boiler into 
a main valve, which is controlled by a foot pedal i n  
front and is n ormally closed ; b y  this arrangement the 
conductor is sure that an acc idental start will not be 
made if he leaves the vehicle, and. besides, the motor 

simple. A small quantity of alcohol is used to heat 
the burner, which takes about five minutes : then by 
the small pump a pre!!sure is made in the oil tank 
and the cock opened to tile burner, w hich lights up 
with a blue flame, and the boiler is heated up in 
two or three minutes. 

T he conductor places the clutch in the middle 
position, which disconnects the motor from the vehi
cle and regulates the mot.or to the starting position, 
then p uts his foot on the admission pedal, starting the 

·motor- with t he least pressure and h,?ating the cylin
ders, the oil and water feed working but slightly. 
When the cylinders are heated, which takes but a few 
strokes of the piston, the clutch is thrown on the ful l  
or mean speed and th e  feed-pumps placed at a maxi
mUII I ,  continuing to feed by hand unti l  the vehicle 
reaches a certain speed by the automatic feed, w h ich 
is then regulated as desired. 

In going down grades the feed is thrown off and 
the burner turned down ; i t  is then brought to a 
maximum and lowered again to the right point .  To 
slow u p  the vehicle, the conductor removes his foot 

MOTOR OF THE SERPOLLET STEAM AUTOMOBILE. 

from the pedal, which stops the motor instantly, and 
the brakes are applied. 

. . . ' . 
A COMPANY has been formed in New York to work 

the sulphur mines in the Taccorah Mountains, a dis
tance of eighty miles from the seaport of Arica, Chile. 
The plans of the company are still in embryo, but 
New York is to be the recei ving depot for the output. 
To establish refineries at Arica would mean investment 
of the greater part of the capital ; the transportation 
of machinery and of coal would also be a matter of 
great expense, i t  is therefore p08sible that. t.he raw 
sulphur will be taken to New York. 

framing of the engines, which is formed of 
forged built-up columns at the back, and turned 
columns for the front side of the engine. The 
forged column is of a type which was first used 
by these builders in the engines of the .. Olym
pia," and later i n  those of the battleship " Oregon." 
It is bui lt  up of forged plate sides, on which are 
flanges for securing the column to the bed plate 
and to the cylinder bottoms. Between the sides is 
bolted in the casting which forms the main guides, 
and below the guides the si <jes are spread, and a web
plate is worked in.  the lower half of the frame bein g  
t h u s  in t h e  form of an in verted Y .  I t  i s  claimed b y  
t h e  builders that t h i s  type o f  frame provides unusual 
rigidity, and the forged i ron is more reliable than 
the material of the usual cast steel frames. The 
high-pressu re cylinder is 33� inches in diameter, the 
intermediate 51 i nches, and the low-pressure cylinder 78 
i nches in diameter, the common stroke being 4 feet. 
The crank shaft is made of three interchangeable and 
reversible sections; the crank pins are 14% inches i n  
diameter b y  1 7  inches long ; and there i s  a 7�-inch 
hole axially through the shaft and crank pins. The 

thrust shafts are 14 inches in  diameter, 
and the propeller shafts 14% inches in  
diameter, with a 9%-,incb axial hole 
t hroughout their entire length, excevt 
in the after section, where they pass 
through the hub of the propeller, in 
w hich portion the hole is tapered. 

The engines are fitted with straight
push, reversing gear, and the air pumps 
are independent of the main engine. 
The main circu lati ng pumps, which sup
ply the condensers, may be used to empty 
the bi l�e of  the ship, for wh ich purpose 
they have a capacity of 12,000 gallo1l 8 
per minute. The screw propellers are 
three-bladed and are made of manga
nese bronze. They are 15� feet in  d ia
meter and the pitch is 17 feet 6 inches. 
Steam is supplied by eight single-end
ed steel boi lers in four compartments ; 
the boilers are 15 feet 6� inches in dia
meter and 10 feet in length. 

The I ,  Wisconsin," as will be seen from 
our photograph, which was taken as the 
vessel was returning from her official trip, 
is a fine, seaworthy vessel with a good 

freeboard of about 20 feet forward and 13 feet aft,. 
Her main battery of four 13-inch breech-loading rifles 
is carried in two bar bette turrets ; the barbettes are 
plated with 15 inches of Harveyized steel, and the tur
rets with 14 inches. She has a waterline belt from 7 to 
8 feet in depth, which varies in thickness from 16� and 
9� inches at top and bottom respectively amidships to 
4 inches at the stem. This belt extends as far aft ae the 
after barbette. With this armor is associated a steel 
deck 2% i nches in thickness on the flat, 3 inches in 
thicknel's forward, and 4 inches from the after end of 
the armor belt to the stern. The main rapid-fire bat
tery consists of fourteen 6-inch rapid-fire guns, ten of 
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which are carried on the main deck and four on-the 
Iilpar deck. Of those on the main deck, eight are car
ried withi n  a central citadel, which is protected with 6 
mches of Harveyized armor, the armor extending i n  the 
wake of the guns and running across at the ends of 
the battery diagonal ly to a junction with the I2·inch 
armor of the barbettes. The two other guns on the 
mai n deck are carried well forward in sponsons armed 
with 6 inches of HarveyizO:!J steel .  'l'he four guns on 
the spar deck are carried immediately above the cen
tral rap id ·  fire battery and are l ikewise protected with 
6 i n ches of armor. The secondary battery is rnade up 
of  sixteen 6-pounders, s ix  I- pou nders, four Colts and 
two 3- inch field guns. There are also four Whitehead 
torpedo discharger7The total complement of  officers 
and men wil l be 493. Considering that the keel of the 
vessel was not laid u ntil February, 1897, it  is evident 
that i mproved facil i t ies are enabl ing our shipbui lders 
to turn out t h ese big vessels more rapidly th a n  they 
could  when earlier vessels of the " Oregon " type were 
h u i l t .  

• • • • • 
Au&oDl.oblle News. 

Columhia  University is the first college to have an 
automobi le cl ub. 

A race from Pal' is to Berl in  wil l  be held by the Auto
mobile C lub of France, and the Gel'man Emperor has 
offered prizes to the value of 50,000 francs. 

The reports of the French trials of heavy vehicles 
show that British makers are ahead of French manu· 
facturers as regards this particu lar type of car. 

The automobile drivers of C hica�o are forming a 
union for those who handle vehicles for electric motors. 
Gas. oil and steam automobiles are hot included. 

The next automobile and cycle show of Paris wil l  be 
he ld  i ll Jan uary at the Grand Palais of the ' Chainps 
E lys6es. The building is a magnificent one for the pu�
pose. 

An automobile service will  be established ' between . 
Sea Cl iff, L. I . ,  and its railway station. 8. m ile" and a 
half d istant, as the attewpt to establish a trolley line 
has ended in failure. 

Permission has been given to the New York Electrj� 
cal Veh icle and Transportation Company. owners of 
the Fifth Avenue stage line. to change their motive 
power and extend their route. 

. 

C. Kirk Eddy, of Saginaw. Mich . ,  was thrown with 
great violence upon the asphalt pavement when his 
veh icle was pushed i nto the curb while goi ng at a h igh 
rate of  speed. H is death occurred on November 11 from 
t he i.rijuries which h� sustained. 

Ferry employes of the ferri es around New York 
have to inspect each automobi le  to see how it  is pro
pel led, and i f  gasol ine is the motive power the operator 
is told that he cannot cross the  ferry unt i l  he has emp
tied the gasoline t.ank. This is i n  accordance with 
Section 4472 of the United States Revised Statutes. 

A new electric automobile bell has been d evised. 
The magnet incloses a coil,  and the hammer is a steel 
rod, which has a reciprocat ing motion through the axis 
of the magnet. The latter is i ncli ned at a slight angle, 
which causes one end of the rod to strike one peal, 
the other end on its return stri king the

' 
opposite 

bel l. e As they al'e differen tly tuned, the tone produced 
is  harlllonious. The bel l can be controlled by pushes 
on the ends of the control l ing lever. 

In  con nect ion with the run to Southsea, Mr. A. 
Harmswol'th has offered a five pound cup for the 1110-
tor veh icle which ,  in the . opinion of t h e  j udges, may, 
on its arrival at Southsea Comlnon, be the most pre
sentable and clea n l y  as J'egards general appearance, 
says The Motor Car Journal. Mr. Harmsworth is of 
t.he opinion that the public become pl'ej ud iced against 
autolllobi les by seei ng them arrive in town smothered 
in dust and 100ki IJg genera l ly  d isreputable. The auto
mo bile drivers do well to show pride in the appear
ance of· their carr iage, and to remove the d ust and 
the other stains of travel from thelllseives and their 
vehicles before enterin g  towns. 

I t  is stated that a movement is on foot to do away 
w l t.h automobile shows. The reason for the step i s  to 
be found  in the experience of bicycle man u facturers. 
As long as a few of the leading makers engaged spaces 
at the show, al l  of the others felt obl iged to be repre
sented. This  results in a heavy expense. A plan has 
been forlllulated for starting a tra in  of automobi les 
arOl. nd the country, begin ning next March. The train 
wil l  visit all cities of consequence and remain from one 
to lour days in  each, in order tha t the residents may in
spect the automobiles and have their merits explained 
to them. It is thought that this will benefit the ' in
dustry to a greater degree than can be accolllpl ished 
by holding shows, and the expense would not be 
greater than in going from one show to another. 

• • • • • 
THE Pollak-Vi rag system has been im proved so t.hat 

instead of signals being  received in the form of a wavy 
line; similar to that traced by the siphon recorder, 
mess&ges can now be actually printed on the paper in 
ordinary round-hand Latin characters at the rate of  a 
thoUlNUld wQrde a. mmQte. 

I C itutific �lUtricalJ. 
Science Nole •• 

There are 2.009 medical students in the city of N apJes, 
780 in Turin, and 530 in Rome. 

Prof. S. P. Langley h ad the honorary degree of Doc
tor of Science conferred u pon him by Call1bridge Uni
versity, England, on October 11. 

The Duke of Abruzzi has given his exploring vessel, 
.. Stella Polare, " to the Italian navy. It will be sta
tioned at Spezia and kept as a souveni r  of the trip. 

There are few countries in the world where American 
made playing cards are not found .  They are attain
ing remarkable popularity in  the ' far East, Japan lik
ing them particularly. 

Condensed Ill i lk  wafers are going to be used i n  con
nection with the emergency ration test in Oklahollla. 
It is thought that condensed milk food wi l l  give better 
success than chocolate, w h ich has been fOllnd to be of 
l ittle service d uring the first test, which has just been 
completed . The m i l k  food is made up in the form of 
wafers. When dissolved with water, it forms a kind 
of soup. 

M. Roz6. of Paris, has devised a new type of ai rship. 
It consists of two h uge cigar-shaped balloons placed i n  
j uxtaposi tion and tipped w ith aluminium. The car, 
capable of accommodating eight persons, is suspended 
from these aerostats. The airship is provided with 
two propellers, one forward and one aft. and the vessel 
carries a twenty horse power gasoline motor, to de
velop the necessary power for driving these propellers. 
The trial trip will take place next month. 

The following remarkable statement comes from 
Consul-General Hanauer, of Frankfort. He says that 
M. De Gall, inspector of forests at Lemur, France, has 
invel1ted a process for melting wood. By means of 
dry distillation and high pressure, the escape of de
veloping gases is prevented, thereby red uci ng the 
wood to a molten condition. After cool i ng off. the 
mass assu mes the character of coal, yet withcut show
ing a trace of the organic structure of that mineral. 
The new body is hard, but can be shaped and pol ished, 
is  impervious to water and acids, and is a perfect electri
cal non-conductor;' If the inventor can inake a satis
factor.Y substance of this kind, it will undoubtcdly 
have a considerable future. 

The 'greatest drawback of the incandescent gas lamp 
mantle is its'lijtbility to break, owing to its fragile na
ture, under the effect of the min iature explosions which 
occur wh

'
enever the gas is ' l ighted or extinguished. To . 

preserve the mantle from any disruption by this means 
a device has been i n vented by a gentleman i n  London, 
consist ing of a movable ring cover, p laced over the air  
holes of the burner. '.rhis cover is  carried u pon a slid
ing pin ,  Wh ich makes contact at its lower end with a 
cam projection fl'om the tap' lever, in such a lUanner 
that the air holes are closed by the ri n g  when the gas 
is not alight, 'and they are not opened to their full  ex
tent unti l  the flame has been ign ited. In turn ing off 
the gas supply the air holes are c losed before the flame 
is  extingu ished.  

At the Egyptian Hali in  London one of the principal 
items of the cinelDat Jgraph exh i bition is a film of the 
iast solar eclipse. taken at the . station in North Carol i n a  
by Mr. J N. Ma�kelyne. of the Royal Astronolll ical 
Society. The films give a very i ntel'esting idea of the 
character of the ecl i pse, a,nd the i nner coronal ring long 
previous to and after the total ity of the ecli pse is repro
duced with great distinctness. 'rhe photographing of 
the slender partial phases and the corona. in order to 
obtai n correctly grad uated exposures upon biographic  
fil ms. necess i tates [he  plac ing  of a thin wedge of  yel lp w  
glass, backed by a simi lar wedge of p l a i n  optical glass, 
in front of the fi lm.  so as to move longitudinal ly. The 
camera is provided with a small  ruby glass window, and 
through this  the operator is  able  to fol low the dimin
ishin g ecl i pse crescent, and to m ai u ta in  the regular in
tensity of the image by gradually Illoving the wedge 
along. 

The Pnbl ic Heal th  Department of the London 
County Counci l has i ssued to i ts med ical officers a 
memoran d u m  regard i n g  the  s igns and symptoms of . 
the bubon ic  plague,  speci a l l y  prepared by Dr. Jamt>s 
Can tl ie, who  was con nected w i th  the  plague' hospitals 
at Hong Kon g, and w h ose valuahle Rervices have been 
secu red by the Lon don authorit ies in case t h e  epidemic  
should  visi t the  city. The rat  has  generally been de
scribed as a potent ial  lIJeans of d i stributing the disease, 
but  accordi ll'g to Dr. Cant l ie's investigations upon this 
su hject. i t  is not so lUuch the ani mal itse lf  that l'preads 
the virus abroad , but the i nf'ect parasites that infest 
its coat. When the rat has been ki l led, these parasites 
forsake the animal and seek refuge upon any persons 
in the vic in i ty. If they are not im mt'diately expelled 
by hygienic methods, they will irritate the skin,  and 
the scratch i n g  of the irritation. which necessarily fol
lows, frequently cansing abrasions, permits the baci l l i  
to be in fused into the  blood. Consequently ilD lllunity 
from attack by these pe� t i ferous parasites C8·n· only be 
assured by careful pel'sonal cleanliness, since it  has 
been conclusively proved in the hospitals that the 
d isease cannot thrive where strict hygiene is main
tamed, 
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The rise in the price of fuel on the Scottish rai lways 
during the past half year was no less than 58'8 per 
cent. 

The Great Northern Rail way Company is build ing 
at Superi or, Wis. , a steel grain elevator with a capacity 
of 2,500,000 bushels. 

A number of bloodhounds has been purchased for a 
western railroad i n  order to pursue train robbers. They 
were bought from the Idaho penitentiary. 

Th irteen thousand seven hundred and five tons of 
coal were hoisted recently in  twenty- two hours on 
the Toldeo docks of the Hocking Val ley Rai lroad. 

The old " Pavonia " and " Cepbalonia " of the Cun
ard l ine, wh ich are landmarks on the l ine between 
Boston and Liverpool, have been sold.  It is said that 
the former was sold to an Italian shipping firm for 
$77,000. 

In Russia every shop building has its holy p icture 
and lamp. and it seems odd to an American to think 
of religions services bein g  held i n  boiler and machine 
shops as they are occasionally in  Russia. The Locomo
tive Engineering recently had an illustration of one of 
these pictures. 

American exports in New Zealand are rapidly in
creas ing, specially hard ware. The American firms have 
wisely adopted the plan, which l ies at the base of all 
successful export trade, of su pplying what the colonies 
desire and not trying to force on them whatever the 
manufacturers wish to sel l .  

The French Minister of Marine recently made a tour 
of 1,he  harbor of Toulon in the su bmarine vessel 
" "Gustave Zede. " He also made an exhaustive ex
amination of the internal mecbanism of the craft, and 
declared that it  was as perfect as present submarine 
scit'nce cou ld make it. 

'I'he con tractors who are carrying  on the new n a
tional harbor works at Dover. (England) recently ac
cOlupl ished a fine  piece of work in deep-sea layi ng. 
The present Admiral ty pier, which is about 1, 000 yards 
in length, is being extended seawltrd , and forty blocks, 
each weighing forty tons, were laid in a single day. 

In the new switch tower in the Grand Central yard . 
New York city, the Windows are of green glass. It is 
a great protection to the eyes of the .employes, and en
ables them to keep their  vision at its normal strength 
at all  times. The . switch tower contains 176 levers, 
w h ich operate the switches and signals by cOlllpressed 
air. 

The maintenance of beaches along the New Englan d 
coast is being successful ly accomplished by the " groyn e  
s ystem."  These " groynes " consist of a series of 
posts planted fi l' lnl y  in  the sand, with close planks 
extending frolll post to post. The " groyne " is con
structed at right angles to the beach, and its position 
prevents the waves act ing on it injur iously. Sand is 
intercepted by the plan k ing, rapidly forming a new 
beach and preventing erosion. 

It  might be interesting to our readers to know that 
in  the large modern sai l i ng vessels having six m8.$[S 
the nallles are as fol lows : The first is cal led the fore
mast ; second, t h e  maiu m ast ; th ird ,  the m izzeu-mast ; 
fou rth, the spanker-mast ;  fi fth, j igger- Illast ; amI 
sixth ,  driver-mast. In  placi ng the masts the foremast 
is usually put about 24 feet from the end of the keel , 
and the driver 50 feet from the after. end of the keel. 
The intermediate masts are spaced at the Rawe dis
tance. 

The German pencil trade ' is suffering severely from 
colllpetit ion of American lead penc i l  llIakers. The in
. genious labor-saving mac h i nery of American factories 
and theil' large scale of prod uction. and special ly  cheap
er prices at wh ich they C!ln supply themselves with 
ced ar wood. are the ch ief causes for the failu re of 
German makel's to holJ their o wn.  The fact is  that 
Germany is practical ly  dependent u pon the U n i ted 
States for her su pply of cedar a.ld the best of the wood 
is kept in America. 

The forts at Do \'er  (England)  ha\'e been recent ly  re
armed wit.h qu ick.firi . . g. long-range. 6-i nch w i re- ,,"ound 
guns. Dur ing the  experi ments, however, fi ve of them 
were d iscovered to  be  defecti ve. and were i m med i ate ly  
removed to Wool wich, and others mou nted. Great 
secrecy has been mai n ta ined regard i n g  the nature of 
the defects. but it is  supposed to have ex isted in the 
breech. These u n wieldy weapons have to be hau led 
froll1 the landing stage in the harbor to the summit of 
the cliffs, a total distance of t wo m iles. 

An extraord inary accident occurred at Buffalo No
vember 18. Fifty-thousand tons of i ron ore p i led on 
the' Minnesota docks sank out  of sight. Qwing to hal f 
of the dock, 600 feet. giving a way, and the en t ire dock 
was wrecked. The ore cont inued to sink al l  day long, 
and thirteen hours after the accident it was 8 feet be
low the surface. The  cause of the cave- in  is a mysiery. 
Borings for 30 feet showed not h i ng but sol i d  clay and 
there was no fear of a q u i cksand. but it is probable 
that this is what caused the collapse. The docks were 
equipped with the most modern ore-handling machin 
ery, aud the lQIIII i ll  alWQllt a. tota.l one. 
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DECKMBER 8, 1900. 
BIRD'S-EYE VIEW OF THE PAN-A][ERICAB' 

EXPOSITION. 
We have so recently (November 10 and November 

24) described and illustrated the general scope and the 
recent progress of the Pan-American Exposition that 
the accompanying b ird's-eye view wi l l  be perfectly in

telligible to our readers without any lengthy elabora· 

tion on our Part. The point of view is supposed to be 

au elevation beyond the water gate, at the extremity 

of the large lake, which will form one of the most de· 

l igh tful landscape features of the Exposition. The 

Lake, including the North Bay, is approximately three

quarters of a mile in total length, and its sloping and 

gently und ulating shores will be richly wooded . down 

to the water's edge. To the left oj .the lake i s  seen 

t hat architectural gem, the Albrigh t Art Gallery, its 

gray-white marble walls and columlls showing in vivid 

cont rast amid its setting of greensward and fol iage. 

Descend ing the broad marble flight of steps and turn
ing to the left over a brid ge w hich separates the main 

lake from what is known as the North Bay, one sees 

across the latter sheet of water another marble build

i u g, not so large as the art gal lery, but  scarcel y  less 

charming in its architecture and landscape setting. 

After crossing the bridge, and s w inging some what 

to the right, one enters the magn ificent main approach 

to the Exposition buildings, and the eye ranges 

t h rough the long perspective of the Fore Court, the 

vast Esplanade, capable of holding a q uarter of 

a mil l ion people, the Court of i'ountains and the 

Grand Basin u ntil  it is  arrested by the toweri ng mass 

of the noble Electric Tower-the dominating archi

tectural feature of the whole Exposition. To the 

righ t of the approach are the Ordnance exhibits, a n d  

adjoining them the numerous groups o f  buildings 

devoted to State and Foreign exhi b i ts. Fol lowing 

down the main approach and through the Fore Court, 

one reaches t he oJ'Damental bridge which leads into the 

Esplanade. Inclosing the right wing of t he Esplanade 

are the United States Government buildings, and the 

left wing is  shut in by the Forestry and Mines bui ld

i n g, the Horticultural bui l d ing, the 

Graphic Arts bui lding and t he Tem ple 

of Music. Passing thro u g h  t he E�plan

ade, whose shorter axis measures 450 feet 

and its longer 1, 700 feet, the visitor is con

fronted by the Fou n tain and Cascades, 
which, together w i t h  their setting of 

greensward and flower beds, extend 

down the main approach for 700 feet: 

The present progress in the construction of the 
buildings and that essentially novel feature the color 
treatment., have been very ably dealt with in our re
cent articles contri buted by Ed ward Hale Brush ; and 
a fter st u d ying t h e  accompan ying b i rd's-eye view, o u r  
readers w il l  agree with him t hat t h e  combi nation of 

DR. EDUARDO CHAPOT-PREVOST. 

the deli cate, tastefu l l y, tinted b u i ld i n g� with the broad 
plazas, the genero u s  expanse of greeu8wal·d and sh m b
bery, and the var-ious carefu lly ela borated e l emen t s  of 
the landscape garde n i n g, will produce a tout ensem ble 
which wi l l  gi ve the Pan-American Expos i l  ion t he lead· 
ing place for beauty among the great expositions of 
the closin� years 
of the p r e s e n  t 
century. 

THE Say sugar 

SEPARATION OF THB BRAZILIAN THORACO
XIPHOPAGOUS TWINS. 

The thoraco-xiphopagous t w ins of Brazil,  who have 
attracted no little atteu tion d uring the past year, have 
been se parated by one of the most remarkable surgical 
o perations chronicled within recent years. 

III the SCIENTIFIC AMERICAN of :b�ebruary 24, 1900, 
we published an account of the preliminary operation 
performed by Dr. Al varo Ramos, surgeon of the Hos
pital Misericordia, of Rio Janeiro, which revealed the 
fact tl iat the l i vers of the two gi rls were united. 

. Before undertaking this operation, an excellent radio�rlloph was o btained, for the purpose of ascertaining as 
far · as possi ble the exact locat ion of certa in internal 
ol'gans. Strong doses of h y pon itrate of bi8wuth were 
adm inistered to the patients. O w ing to its opacity 
to Roentgen rays, this  su bstance was re vealed in the 
stomachs and in portions of the intestines, thus prov
ing that there was no connection of these organs in 
one abdom inal cavity. A reprod uction of this radio
graph was published in the issue above mentioned. 
When Dr. Ramos discovered the serious nature of the 
operation that would be necessary to effect the sever
ance of the two bodies, he co ncluded · that for the 
time beiug t he investigation should be carried no 
further. Val uable indeed was the information ob
tained at this operation, and Dr. Cbapot· Pre" ost, lec
turer of the Academia de Med icina, of Rio de Janeiro, 
decided to undertake a second and final operation. 

Dr. Prevost first determi ned whether t he l i ver could 
recuperate and w h etlrer hemon-hage co uld be coutrol
led. Carefu l, experi m ents with doe-� proved that the 
li ver healed read i ly ,  aud gre w w i t lr an astoll i s h i l l g  
rapi d i t y. A careful physiological ali (I p�yc1IOIt 'gical 
study of th e t w i n s  conorinced h i m  that all operat il l II 
might be success f u l l y  performed. , 

The modern �urgeoll h as been t a n g-l i t. 
by lon g experience t h at too m u c h  ca lf' 
can llot be ta ken in p reservin g  the 1Il0, t 
perfect a�epsis. III  t he present case t h e  
most e l a burate preparations were made. 
The attendants took dis infecting baths, 
dressed them�el ves . in new clothes t ho
rou gh ly steri l i zed, and washed their 
hand� and arllls in �ix d i s i n fect i n g  solu
tions before entering the operating 
room. 

The t wins were p repared for the opera
tion with the same elaborate precautions. 
They were washed with soap and water 
aud w i t h  su lphuric ether, and were t h en 
wra pped in s ter i l ized cotton covered with 
gauze. A special ly devised operatin g
table  was e lll ployed, so constructed that 
it cou l d  be separated into two parts. 

Beyond the Cascades is the Mall, a broad, 

imposing concourse, extending entirely 
across the I/:rounds, which measures 150 

feet in width by 2, 640 feet in length. 
H ere one is confronted by a sheet of 

water 350 feet by 400 feet i n  lengt h, from 

w h ich there to wers nearly 400 feet into 

t he air the massive and pre-eminently 

graceful struct ure of the Electric Tower. 
To t he right and left of the Cascades 
are t he b u i l dings devoted respectiorely to 

Manufactures anll  Li beral A rts aud to 
Mach i nery and Trall sportat i o n .  each uf 
which is 350 feet in width by 500 feet in 

Fig. S. -ANTERIOR VIEW OF 
CRUVEILHIER'S F(ETUS. 

Fig. 4. -THORACIC ' VISCERA OF CRUVEILHIER'S 
FCETUS. 

The first incision made extended from 
the n hvel u p w ard, its middle lying at the 
ensiform cart i lage, near the false ribs of 
the right side of Maria. The anterior 
slJ perior surface of the l iver was exposed, 
w hen t he flap was t u rned back toward 
Rosa l i na. It was fou n d  that the l iorer 
urid ged the t wo cavities and occu pied 
t wo· t h i rds of t he con nect i u g  �pace. Be

len�th.  At the back of the Li be ril.l Arts b u i ld ing is 

the stock exhi b i t, w hile to the I'ear of the 'rl ansporta
, i o n  bui l d i n g  are �rouped in one structure the various 
offices of the ad ministration. To the rig h t  of the 
Electric Tower is the building, 500 feet in length, de
voted to Agricult,ure ; while to the l eft of the Basin is 
another b u ilding of s i milar d imensions devoted to the 
Electrical exhibi t. B e  h i n d 

refinery in Paris is using the 20 ton ·electr ic  truck for the 
trauspurta.l ioD of suga.r. It is iutelldtld to carry a 9-ton 
load , although it has carried 17 tons. It is capable of 
a �peed of 7� miles an hour, and 25 miles can be made 
without recharging. Electric motors are u seq. to steer 
the two front wheels. The com pan y wil l ,  it is said, 
order ten other trucks of similar construction. 

low this bridge was a second br idge formed by t h e  
u n ion o f  t h e  two mese n t e ries. Aft e r  t h e  car t il n ge i ll 
the median line bad been �evered, s t i l l  another  b J' iuge 
two centhueters long was d i�co\"ered, formed by 
the union of t he  two pericard ial  SA CS. T h e  separa
t : on of this t h i rd bridge was a most del icate task. 
W hen ti re anastomosing branch of the two mammary 

a l'teries w a s  severed, the 
blood streamed out in a red 
delul/:e. The points were seized 
and the h emonh A ge con
t I'ol led. T h e  i l l l  prisoned tis
sue w as c u t , and t b e  edges of 
each sac mt u red w i l  h cat· gut. 
To prevent the i n testi nes of 
the one bod y from passing 
i n to the other bod y, the mes
en teric bridgt " ·as l igated with 
.,i l k  at  two points ; the i n ter
lIled iate port ion c u t, and the 
i n testi nes placed in  theil' pro
per posit ions. The plPll rA of 
Maria, it was fuuud, exteuded 
across the line of  u n ion. This 
u u foreseen d i ffic u l t y  was over
come by detach i n g  t he parie
tal pleura,  a n d  con n ect ing i t  
b y  weans of a tiue cat-g-ut 
su ture wit h t h e  llJeo ian fold, 
w h ich ad h ered to the peri
cardial bri d ge. 

t h e  Electric 'I'ower is the 
Plaza, surrounded by restaur
a n ts and the Pr-opy lrea, while 
i m mediatel y behind the Pro
pylrea is the general station of 
t h e  steam and electric rail
ways. By no means 1 e a s t 
a m 0 n g the attractions of 
the Pan-American Exposition 
is the struct.ure which will be 
given up to athletics and geu
eral outdoor sports, known as 
the Stad ium. The IIlAjor 8:xis 
of the Stadium will be fully 
750 feet i n  len gth ann its mi
nor axis 500 feet. 'l'he a.rena 
wi l l  be laid out as an athletic 
field and will be surrounded 
by a track for contests . of 
speed . Seating accommoda
tion will be provided at t wo 
sides and around one curve 
of the track for 12,000 people. 
On the opposite side of the 
Plaza to the Stadium will be 
the Midway, without which 
no end· of-the century exposi
tion seems to be com plete, if, 
i ndeed, judged by its popu
lari ty, it must not be consid
ered i ts leading feature. rHE rWIKS BEFORE rRE Ol'ERArIOB. BOSALIKA. AFTER THE SEl'ABATIOIl.' 

After the i n ternal parts of 
the thorax h ad been thus 
separated, operat ions on t he 
other side were begun. The 
skin and carti lage opposite 
the first incision were seorered 
to expose the liver. Skilfully 
t he surgeon cut the l iver so 8,8 



to give each trunk an uninjured gaJl-bla�lder and 
d uct. The final suturing was done on two planes, the 
deep peritoneal and the superficial, including the skin 
and m uscular coat. 

Fig. 1 shows the point of separation. The severed 
surface of Rosalina's l iver is represented by a ;  b is the 
visi ble part of Rosalina's gall-bladder ; c is the pec
toral cavity of Rosalina, which communicated largely 
with that of Maria ; p is the circular l imit  of the bridge 
of the pericardium cut vertical ly ; pl is the case of the 
pleural sac, extending from the sjde of Rosalina be
yond the point of union ; the xiphordian appendix is 
re�esented by ap p and app'. 

The condition of Rosalina after the operation was 
encouraging ; that of Maria, less hopefu l. On the 
second day after the operation, Maria's pulse ran u p  
t o  160, her respiration to 56, and temperature to 38'5° 
(C. ) '1'he cond it ion of both children improved on the 
third day ; hut it was necessary to give Maria in
halations of oxygen at midnight. On the fourth day 
Maria was weak and could take no nourishment ; but 
she improved after oxygen had been administered_ 
The fifth day saw Rosal ina in good health, and Maria 
improved. In the early part of the sixth day Maria 
seemed in so favorable a cond ition that she was pro
noun ced out of danger ; bllt fi ts  of vom it ing. although 
ch ecked, weakened her so much that she was unable to 

Fig. I .-COMPARISON OF 
NOTABLE XIPHOID 

CASES. 

Fig. 2 .-DIAGRAM SHOWING 
THE POINT OJ!' DISSEC

TION OF ROSALINA 
AND MARIA. 

Drawn especially for tbe SCIENTIFIC AMERICAN under tbe supervision of 
Dr. Cbapot-Prevost by Prof. E. Braga. 

rally under the supportive treatment given her. She 
d i�d at 1 :30 A. M. of the fol lowing day. An autopsy 
revealed au inflammation of the pleura and pericar
d i u lll .  with more or less exudate from each, but no in
flammatIon of the peritoneum. The l iver a s  well as al l  
the external wounds were completely healed _ 

Rosal ina is now i n  excel lent health. On August 16 
she sailed with Dr. Prevost for Bordeaux. 

Remarkable as the case of these twins Illay be, it  is 
n ot the first of i ts kind known to medical men. As 
far back as 1834, Crnvei lh ier studied a double female 
fall us brought to his attention by a Dr. Jolly. This 
cu rious phenomenon is shown i n  Fig.  3 .  The t horacic 
\' i �cera of this  fmtus are shown in Fig. 4. The  twins 
were joi ned at the anterior portion of the trun k  down 
ro tl le �ub-umbi l ical region of the abdomen. The two 
st erna were ent irel y  independent of each other. Each 
fmtus had a thymus and two lungs ; but the two hearts 
were merged into a single organ, horizontally located 
and imperfectly symmetrical. The right half of the 
heart was inclosed i n  the thoracic cavity of the right 
fcet us ; and the left half in the thoraeic cavity of the 
left fcetus. The u pper concave portion con formed 
with the base of the thorax on the line of the xy
phoid appendices ; the lower concave portion 
rested on the diaphragm. There were four auricles 
-two on the right (an u pper and a lower), and 
two on the left. The upper left auricle and the 
lower r ight auricle were much larger than the 
other two_ In  t h e  i l lustration the aorta o.f the 
right side and the aorta of the left, the vena cava 
superior and inferior. are clearly shown. 

A s in gle d iaphragllJ formed by the union of the 
two diaphragms was pierced by the two i nferior 
vena cava. 

There were two stomachs, t wo duodena, two 
pancreas, two ilea, two c(llca. two appendices, 
two large intestines. But there was only one jej u
num and one l i ver, with the anterior and posterior 
portions located, strange to say, in the epigastric 
region. 

'fhe  ('ase of Cruveil hier's twins in certain res_ 
pects IS tHmiiar to that of Rosal ina and Maria. 

In Fig. 1 we have graph ically compared the 
most important xyphoid cases wh ich are recorded 
in the h istory of medicine. Th e  d iagram indicated 
by 1 represents the case of Marie  and Adele ; 2 
pictures the case of Chang and Eng ; a, that of 
Rodica and Doodica ; 4, that of Maria and Rosa
lina. 

In conclusion we desire to express our acknowl
edgment to E. Braga, Jr. , formerl y  professor of 
ma.thematica in the Collese of Bn�s" aDd prolelMlOr 

of nfstory and natura.l science in the College of Cuan
berg at Rio de Janeiro, for information from which the 
above article was prepared and for the photographs 
and drawings which he has kindly furnished us. The 
drawings were made by Prof. ·Braga especially for pub
lication i n  the SCIENTIFIC AMERICAN. 

.. I . . ..  

III. SIMPLE ELECTRIC MOTOR. 
BY GEORGE M. nOPKIN8� 

Almost every young amateur mechanic is desirous 
of making something having the abi lity to move and 
show action. An electric motor does th is ; and whfie 
the mechanic is making a good piece of mlLchinery, 
he is also learn ing the principles of electricity. 

The motor we shall describe is intended to turn a fan 
or l ight machinery by means of a current derived fro m 
a bat t ery. It will drive a light sewing machine or 
other mach inery requiring a. simi lar amo u n t  of po wer, 
and it is so simple as to admit  of being constructed 
with the tools ord inarily possessed by an amateur. 

To begin a motor at the right point is very import
ant. The first thing to be done is to construct the 
armature-the part which revolves. On account of its 
simplicity, we have selected the Gramme armature. 

The core of this armature consists of a ring formed 
of No. 24 sheet iron. A strip � inch wide and 8 feet 
long (the length of a sheet) is careful ly cut from the 
sheet and wound upon a cylindrical piece of wood i n  
the lathe or by hand. The wood cylinder is 1 �  inches 
in d iameter and 1 inch th ick, and in the edge is cut a 
shallow notch of a depth equal to the thickness of the 
sheet iroIl , as shown in l<'ig. 2. IIi the iron, Va i nch 
from the end, is dril led a hole countersunk to receive 
a wood screw which passes through the sheet iron 
into the wood, and fastens the end in the notch in the 
wood. The sheet i ron thus attached to the wood may 
be wound closely around the wooden mandrel without 
a kink being formed by the inner end of the strip, 
which is in the notch. 

Before beginning the winding. a piece of strong an
nealed wire, stove-pipe wire for exam ple, is placed in  

. 
a handy position, and when nine  layers of  the  iron 
have been wound the strip is cut off and the b inding 
wire is wrapped arollnd the  coi l  and twisted together 
at the ends, to keep the sheet iron from unwind ing. 

The wood and the coi led sheet i ron are together 
removed from the lathe (or vise i f  it is being done by 
hand), and placed in 'a fire, which wi l l  heat  the iron 
to a cherry red and burn out the wood. The ring is 
then covered with ashes and allo wed to cool slowly. 
This  anneals the iron, and improves i ts magnetic per
meab i l i ty. 

After remo'lal from the ashes, and w hile the binding 
wire is sti l l  i n  place. the ends are secured by passing 
rivets through the l ll ; the i nner end, wh ich  was ben t, is 
cut off, and the ends are beve led with a file, and all 
the sharp corners are reduced by the same means. 

The core of the armature is then covered with adhe· 
sive tape (either electrical or bicycle tire tap!'), when it 
is ready to recei ve the magnet wire with w h ich it is to 
be wound. The r ing is d ivided i n to five equal sec
t ions, and marked with a penci l to show how much 
space each coi l of the arllJature is to occupy. There 
are five coils on the armature,  with five layers in each 
coil. No. 21 single or double cotton or silk covered 
wire is used. It requires about 28 feet of wire for each 
coi l .  The winding is a s low and rather laborious 
process • .  The length of wire for a coi l  is wound on a 
sort of shuttle-st ick % i nch wide, 12 inches long. with 
a notch in each end. The end of the wire is wrapped 
twice or th ree t imes around the ring over a piece of 
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stout thread, which is tied around the wires to fasten 
them together, to begin a coil. . Of course, the begin
ning is at one of the marks on the ring. 

Now the shuttle is passed through the ring and 
brought back over the outside until one layer covers 
one space ; then commencing the winding over the 
tlrst layer the second is laid on, then the third, fourth, 
and fifth , all the layers are wound in  the same way. 
The last three or four turns are made over a stout 
thread, which is tied when the last convol u tion is 
made. 

The other coils of the armature are made in the 
same way; and when the wind ing is all on, the end of 
one coil is twisted with the beginning of the adjacent 
coil. A piece of well seasoned hard wood, hard maple, 
for example, is bored to receive a piece of -lw inch drill 
rod-Stubs or something equally good-which consti
tutes the shaft. This  rod is 4; inches long. A -h inch 
hole is drilled transversely through it at or near the 
center to receive a short pin which enters a slot in the 
end of the wooden h u b. 

This piece of wood is turned to fit the interior of the 
armature, and it is cut off about the same length as 
the armature. The coils of the armature lI.nd  the 
wooden h u b  are now varnished w ith thin shel lac ,·ar
nish, and allowed to dry thoroughly. The armature 
ring is then slipped into its place on the wooden h ub, 
and the hub and the ring are coated with t wo coats of 

THE ARMATURE CORE. 

shellac varnish , one coat being al lowed to dry before 
applying the other. 

.The next thing to claim attention is the commutator_ 
This is a core of wood fitted to the armature shaft and 
turned to fit a piece of brass or copper tube % or � 
inch in diameter and � inch long. Th is  tube is d ivided 
into five divisions, and paral lel l ines, preferably .slightly 
spiral, are drawn from the divisional points marking 
the places where the tube is to be sawed to form the 
commutator bars. But before sawing, each end of 
each space w hi ch is to form a bar is dri l led, and the 
hole is  countersunk to receive a smal l wood screw, 
which passes into the wood and holds the bar in 
place when the brass tube is sawed on t he l ines to 
separate the bars. After sawing. the comIllutator is 
turned smooth and round, or fi led in the lathe with a 
SIlIooth fi le. The screws used in fastening the commu
tator bars must not touch each other or the shaft. 

The t wisted terminals of the coi ls  are now stri pped 
of the winding at the ends and soldered to the cO Ill m u
tator bars, having been cut off the proper length to 
reach to the commutator. 

Before solder ing', however, the ends of the terminals 
and a smal l portion of each commutator bar are ti nned 
to faci l i tate the work of soldering. '1'0 tin the copper 
wire, a l ittle pulverized rosin is rubbed on the ends of 
the wires, and the solder is appl ied with a soldering iron. 

The commutator bars are tin ned for Va i nch at 
the ends nearest the armature .-fng  in the same 
manner. 

The terminals of the armature coi ls  are bent so 
as to touch the comm ut.ator bars at the ti nned sur
faces ; the beginning of one coil and the end of 
the adjacent coi l being thus brought into contact 
with a comm u tator bar. They are then soldered 
by apply ing a drop of solder by means of the 
soldering i ron. The wires are t hus made to answer 
t he dou ble pu rpose of conveying the current to 

the cO l lImutator bars and of causing the commuta
tor to revolve with the .arIllat ure. Acid must not 

be used in soldering electrical connections. 
To run smoothly, the armatu re must b", in bal

ance. To ascertain whether it is i ll balance, place 
the armat ure shaft on the edges of two le,·el 
straight-edges supported about 4 i nches apart. 
If the armature will stand in any posi t ion, it is 
balanced . If it rol ls so that one side after a few 
.()scillations of the armature goes to the bottom, 
the top must be made heavier to counterbalance 
the bottom. Probably the best way to add 
weight to one side of the armature is to apply it 
i �, . t he form of solder to a band of w ire about 
%Ari(l�wide wound around the armature. Before 
th is wJnding is applied, a strip of mica % inch 
wide 'lIfdst be wrapped around the armature I\nd 

s�cured ,iti place by shellac varnish appl ied to 

both the'armature and to the m ica and allowed 
iu beeome »euly dry. It is not necesaary to  use a. 
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continuous piece of mica ; it may be in several pieces. 
When the armature comes to rest after oscillation, 
solder should be applied to the upper side of the wire 
band unti l  the armature will stand in any position. If 
too m uch solder is applied, the surplus may be removed 
by a coarse file. It is i mportant to have the armature 
as nearly in balance as possible. It will then have 
very l ittle vibration, or none at all, while running at 
any reasonable speed. 

tion. For instance, the distance by which switches 
and signals may be actuated from a signal cabin is ap
pointed by this department of the state, and should 
the distance exceed the l imit, then an additional sig
nal box has to be constructed. 

mme Cardiff coal on the Japanese market is sold at $22 
per ton, whi le the native product fetcheR only $6 per 
ton. 'l'his state of affairs has been proved to be entirely 
due to the reckless competi t ion that exists among the 
small coal merchants; and with a view to surmounting 
the difficu l ty, it was decided to fo-rm a combination 
among the col liery owners, and to suspend the sale of 
coal for two months, so t hat a consequent rise in  price 
might ensue in the retai l ing of the coal . It. was also 
decided that the minimum price of the coal be in
creased to $8  per  ton .  For a short ·t i l lle, therefore, 
Japan wi l l  suffer from a scarcity of coal, an effect 
wh ich the colliery owners anticipate wil l  result i ll a 
su bstantial increase in price. 

The description of the field magnet and other parts 
will  be gi ven in an early issue. 

. ' .  � . 

Pneu matic- Railway Signaling In England. 

The introduction of the pneumatic signaling, how
ever, will  be far-reaching in  its beneficial effects. Un
der the existing circumstances the signals and points 
are manipulated by means of w ires, rods, and cranks, 
and where the yards and j unctions are busy these con
stitute veritable death traps. 

• I e  • •  

The Current Su ppleInent . 

The London and South-Western Rail way, one of the 
principal railroads i n  Great Britain, is  about to intro
d uce u pon its system the pneumatic  process of railway 
signal ing, which has been employed with such conspi
cuous success upon our own rai lroads for several years. 
Some time ago Mr. Fay, the superintendent of the 
l ine, visited this country, and stud ied the principles of 
this system at Buffalo and other large centers, where 
the congestion of the traffic renders it absolutely im
perative that the work of signaling should be rapid, 
perfect and free from fatigue. In England, at the 
important termini and busy j unctions, the shmal man's 
duty is extremely ard uous, the incessant throwing of 
large, heavy and complicated levers conducing to great 
fatigue. The s impl icity of the pneumatic system was 
i mpressed u pon Mr. Fay, and when he returned to 
England he lost no time i n  recommending its adoption 
upon his own railway. The first installation will take 
place at the important junction Basingstoke, and i t  
w i l l  be  in working order in  the course of  a few weeks. 
After the apparatus has proved successful at this 
station, i t  will be introduced at the London terminus 
Waterloo, the largest and busiest station in  Great 
Britain.  At the presen t  time several extensions of the 
railroad are in operation-the road is being doubled 
throughout the w hole route, and Waterloo terminus 
is to be considerably enlarged-while others are in 
contemplation. The present  is thus an appropriate 
moment for the introduction of the pneumatic signal
ing apparatus. 

It is anticipated that the  new system will  lighten the 
labors of the signalman, and enable him to concentrate 
h is mind upon his duties. It wil l  be cheaper to main
tain, s ince it cannot get out of order or become dam
aged l ike the mechanical apparatus now in  use ; it  is 
not affected by the weather, and requires no adj ust
ment. Also the n umerous brackets for bells and de
vices for i ndicating or repeating the signals may be 
d ispensed with. The economical working of the appa
ratus and its efficacy have been assured u pon this side, 
so that the decision of the English railroad company is 
by no means to be considered in  the light of an experi
ment. The innovation wi l l  be followed closely by the 
various other railroads i n  the country, and, i f  snccess
ful, its universal adoption in Great Britain is bound to 
ensue. 

Coal In Japan. 

The development of the coal mining industry in  
Japan i s  remarkable. A few years ago that country 
was dependent iIpon other count ries for this article in  
order to' drive industrial machinery, to provide fuel  for 
her merchant marine and her navy. Now this order 
of things is completely changed. Sufficient coal can 
be obtained from the native mtnes to supply the whole 
country's necessities. The principal coal mining cen
ters are in Hokkaido or northern island and in Kynshu 
in the south of Japan. Some idea of the present pro
portions of the industry may be gat hered from the 
fact that the Hokkaido Colliery Company d u ring the 
first six months -of the present year earned a profit 
equivalent to about $775,000. Of this amount, $160,000 
was set aside for the purpose of installing the neces
sary plant to manufacture coke, since the coal has 
been found to be excellent for this purpose. But the 
high price of European coal has caused considerable 
discontent in  mining circles in Japan. At the present 

The current SUPPLEMENT, No. 1301, is a particularly 
interesting number, the first page engravings dealing 
with the Pavi l ion of Bosnia-Herzegovina at the Paris 
Exposition. " High Water Protection Methods on 
the Lower Mississippi River" is by William Joseph Har
dee. " The New Elevators of the Eiffel Tower " are 
described and i l lustrated. " Electrical Engineering as 
a Trade and as a Science " is by Prof. John Perry. 
.. The PopUlation of the United States During the 
Next Ten Centuries " is by H. S. Pritchett, the new 
president of the Massach usetts Institute of Techno
logy. " The Late Prof. Max MUl ler ,. is the subject of 
an i nteresting biography. . .  Condensed Information 
Concerning Some of the More Valuable Insecticides " 
gives many formulas for remedies for insect pests. 
. .  Tropical Hurricanes " is by F. J. B. Cord eiro. .. The 
Cradle of the Human Race " is a most fascinating 
scientific article. 

O wing to the stringent regulations of the Board of 
Trade, by which all arrangements for the safe con
veyance of passengers are controlled, such an innova
tion as this cannot be made without mature considera-

RECENTLY PATENTED INVENTIONS. I the beam a car is sl1pporood carrying motors for the pur-
A i It I I I t 

pose of driving propellers. Rudders ai"<' provided to 
gr cu ura mp emen II. steer the balloon. A slid.ble weight on the beam eua-

DHlK-CULTIV ATOR. - LINDEN KIRLIN, Beattie, I bles tbe aeronaut to direct the air-ship up or down. 
Kans . . Tbe disk comprises an open rim or ring aud a SNOW-MELTER.-JACOB MANDR�Y Bronx Man-
su pportmg- frume. A body-plate IS beld detachably m i " " 

the ring, wherebv it may be removed and applied to con- hattan, New York city. 'l he
. 

snow-melter comprises a 
. . - . . frame mounted on wheels, With a furnace arranged to ve�t the .dlsk Into an open or 

.
c1osed one. By p�oVld.mg owiug in the frame and provided with a downwardlythiS closmg mechamsm, the disk can be closed m gomg . r d f ard f th h h' h th d ts f over the com the first time, and set to . throw tbe mc me . orw por lOn raug . w IC e .pro .uc 0 

dirt away from the corn. The disk is solid, so that it 
combustlOn pass. �prock�t-chams at OPP?Slte Sides of 

wil l move all dirt away from the com ; but the second the furnace are p,?vlded With scrapers which serve the 
and third tIme, the dirt is thrown toward the corn witb pu�po.;e of carrymg the snow to the furn�ce as the ma-

the disk half-o n. chme IS moved forward. The sprocket-cbams are dnven pe 
from the rear wheels. 

COMBINED HOE AND WEEDER. - GLENN A .  COMBINATION-LOCK.-WILLIAM E. H. MORSE and MORRELL, Grand Rapid_, Mich. This implement com
prises Bides ; a back ; a cutter-blade at the front ; and 
spaced wires stretched from the blade to the back to form 

a perforate bottom. As the scoop, thus constitnted, is 
pushed forward, the weeds are cut by the blade and fall 
into the scoop, the dirt droppiug through the perforated 
hottom. 

OLIVER H. BEMIS, Algona, Iowa. rrhe inveptiDll pro
Vides a new and improved combination door-lock and 
knob arranged to work the door-lock by the use of "the 
outside knoh. which latter is adapted to be set to any de
sired combination to prevent unauthorized persons from 
opening the door and to allow the owner readily to un
lock and open the door without the use of a key. 

CLIPPER.-ALLAN QUARRIE, Oak Lake, Manitoba, 

C o n lenttl. 
(Illustrated articles are marked wltb an ""I.erlsk.) 
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automatically released after the switch has been set. 
Uther features of interest and merit are tbe simplicity of 
construction and ease of operation. 

MAIL-CA'l'CHER.-CHARLES C. COLEMAN, Keytes
ville, Mo. By means of this novel device a mail-saek at 
a station can be trausferred from it holding device to a 
moving mail. car or from tbe moving car to the holding 
device, or for simultaneously transferring from one de
vice to the other. The catchers on both car and station 
consist of bifurcated arms and rings from which the 
mall-bags are suspended. 'l'he arms catch their respect
ive rings and the mail-bag>! are transferred. 

VENTILATING ATTACHMENT FOR RAILWAY
'l'UNNELS.-JAMES J. SWAINE, 1918 Mt. Royal Ter-

race, Baltimore, Md. To remove smoke find cinders 
from tunnels, a supplemental arch or roof is provided, 
which is arranged loncltudinally and transversely a short 
distauce below the true arch or roof. This supplemental 
arch has a lengthwise opening in its highest part, through 
which smoke and cinde,.,. arc di.charged hy the locomo. 
tive-stack. The gases are condensed, concentrated, and 
removed. 

is a casing provided with an injector-pipe. A valved 
air-supply pipe extends luterally from the casing. A 
gasometer receives tbe gas. Levers operate the valves 
from the gasometer-bell. As long as I,here is any gas in 
tbe gasometer, it  will be necessary merely to light the 
burner in order to start the machine. 

SLUICE-GATE.-AuGUSTUS PRESCOTT, Salem, Ore., 
and LEWIS I.  FURBER, Winlock, Wush. The gate is 
particularly  adapted for small streams wbere the natural 
flow of water is not sumcient to make the stream service
a ble for logging witbont first building a separate dam to 
hold enough water. In this sluice-gate, casings are em
ployed, terminating in forebays at the downstream end. 
Water-inlet sluices lead tbrough the casings and into the 
forebays. Valves are provided for tbe sluices. Outlet
sluices lend from the forebays and are likewise provided 
witb valves. Gates are pivoted at the downstream ends 
of the casings Wings extend from tbe gates and operate 
in tbe forebays, the wings baving a greater area than 
tbe gates. By reason of tbis greater area, tbe pre.sure 
of water flowing into the fore bays will act to move the 
gates to a closed position against the water resistance. 

E ngineering IInprovement!!. 

INSTANT ANEOUS STEAM-G E N E  R A T  0 R . -
CHARLES L. PALMER, Alhany, N. Y. Within each gen
erator-tube is located a solid rod of a somewbat smaller 
diameter than the bore of the tube. In tbe annular 
ch3mber thus formed is located a spirally-disposed wire 
or ri b, continuons or interrupted. The spiral rib lenglh
ens the path of the water and thu" secures a more euer
getic vaporization. The interior core or rod, being solid, 
has a large heat-retaining capacity. 

. Canada. 'rhe purpose of the invention is to provide a Vehicle!! and Their Acce!!!!ories. Dellignll. 

lUl nlng Apparatu!!. 

CONCENTRATING.T A B L E . - IRA F. MONELL. 
Boulder, Colo. The concentrating-table is monnted to 
have lateral motion and is provided witb a series of diag
onally-arranged channels. Pins extend upwardly from 
the table above each set of channels ; and fixed rimes 
are arranged at one side of the series of cbam bers. Tbe 
heavier parti�les will tend to move toward one side of 
the table ; and the very light material, with the water, 
will  pass over the tailpiece into the flne channels or 
grooves of the table ; and from these fine channels, 
tbe material is deposited into larger, deeper grooves. 
Some of the material and sand, however, will pass to the 
upper sides of thtl riffies and form sand cushioIls through 
whicb the exceBl! of water will pass and wscharge over 
the tailpiece. 

Mechanical Device!!. 

WATER-SUPF'LY REGULATOR.-FREDERICK S. 
SEYllIOUR, Dubuque, Iowa. 'l'he purpose of the in ven
tion is to provide means for controlling the snpply of 
water to a tank or other receptacle. The apparatus has 
cut-off devices in connection witb water forcing or sup
ply apparatus. In the construction a pan i. included in 
which the water backs from the trough when full, so 
tbat when the pan drops by the weight of the water, the 
cut-off devices will be operated . 

CONTROLLABLE BALLOON.-LEO STEVENS, Man
hattan, New York city. From the elgar-shaped gas-bag 
of the halloon a rigid beam is suspE'llded. The flexible 
connectioWi between the two sustain a parachute. From 

clipper especially adapted for removiug or clipping hair A U 'l' 0 M A T  I C TIRE - INFLA'rING DEVICE. - 'l'OWEL-HOLDER. - LOUIS MCCUTCHON, Havana, 
Cuba. This towel-holder is a clamp made in the shape 
of a bottle and is designed to be used in barber-shops. 

from animals. The cutter-plate is operated by the han- THOMAS H. MCCAULEY, Port Arthur, Ontario, Canada . 
dies, wheu placed in any one of three positions. One of The tire is provided with a bulb coacting with an air
these positions is that known as " straight " or at rigbt inlet having a cbeck-valve. When tbe rotating tire re
angles to the cutting-face of the machine. Tbe second ceives the load strain . it will be somewbat flatteued at 
position is at the right-hand side of tbe cutting-face. the point of its contact with the gronnd. In this posi
The third position is at tDe left-haud side of the cutting- tion the bulb will  be compressed, the check-valve closed, 
face. The machine can therefore be used on aU portions and air will be pumped into the tire. 
of an animal 's oody and limbs. I DRIVING MECHANISM FOR MOTOR-CYCLES 

HEADPIECE FO� GRAVES. - EMIL BICK, 521 
Seventh Street, Buffalo, N. Y. 'l'he head-piece is in the 
form of a Greek cross. Its foot is pointed, so that it 
may be forced into the earth, and radial arms are pro
vided to rest on tbe surface and thus assist in supporting 
tbe bead-piece upright.. Sockets for flower-pots are 
formed in the top of the central part and al80 in each of 
tbe horizontal arms. A cham ber, closed by an orna· 

mental panel, is arranged in the vertical part. 

REGISTERING-DEVICE FOR POOL GAMES.- OR MO'l'OR-CARS.-PROSPER A. RENAUX, Rue d ll 
WILLIAM TABER, Ponghkeepsie, N. Y. Each time tbe Hepos 33, Paris, France. The motor is made to operate 
triangle is removed from its rack or support, a game will the driving-axle by means of a special arrangement 
he registered by snitable mechanism carried by the rack which takes the place of a differential gear for the 
or support. The rack or support is also provided with motor-axle. 'l'his special arrangement consists of two 
means for registering a series of game". A mechanism shafts with a fly-wbeel Iwsely mounted on each. A 
is also furnished, through the medium of which the sleeve connects the fly-wheels; and in the sleeve a 
number of players in a game can be indicated and the pinion is contained. On each of the shafts a pinion is 
r€cord of eacb made upon a concealed tape. The merits rigidly mounted, one of these pinions engagmg tbe 
of the invention are obvious. piniou in the sleeve directly. A loose pin ion engages 

T O B  A C C  O-MOISTENER. _.- SIGISM UND STRAUSS, 
Manhattan, New York city. The design provides a 
moistener comprising a triangularly-shaped receptacle, 
the front of which is transversely curved and longitudi
nally tapering. The front is apertured. 

BRAID.-LoUIS BRANDT. Manbattan. New York city. 
FABRIC-STRENGTH-TESTING DEVICE. _ WIL- tbe pinion on the other shaft and the pinion in the From a central loop section body-loops extend at each 

side, inclining in opposite directions from the side, bnt J,IAM M. VERMILYE, New Brighton, Richmond, New 
York city. The machiue consists of a frame in which 
two sets of jaws ai"<' mounted for clamping the fabric. 
The one set of jaws is shifted outward or Inward by 
screw-actuated rods moving in the frame; and the other 
set of jaws is connected with a coiled spriug and with a 
rack engaging a piniou upon the shaft of which the in
dex finger of a scale is mounted. The fabric is clamped 
in place; the jaws separated from one another ; and tbe 
breaking strain is relrilltered on the scale. A magnifying 
glass is provided for examining the stretched fabric. The 
device may be made small enough to be carried in a 
pocket. 

Kall�ay Applianee!!. 

SWITCH-CONTROLLING DEVICE FOR SUR
FACE CARS.- CHARLES G. BAUER, New Rochelle, 
N. Y. The device is carried by the car and is designed, 
when operated, to throw a switch from the car. Such 
arrangement. have been already invented ; but the pres
ent device dilfera frllw WOIIt IIf thew ill IK) far &II it ill 

sleeve. 
WHIFFLETREE. - ALBERT NELSON , Idaho Falls, in direction of the same end of the central section. The 

Idaho . . The invention relates to a class of whimetrees body-loops are so arranged with reference to one 
provided with attachments adapted to release the traces another and with reference to the central section that they 
or tugs when traction is applied. The whimetree has I present in plan view a series of interlocking bow-ties. 
tu.g-clips at its ena� with spr�ng-bolts carried . i� the H 0 0 K .  _ FRANK KEMETHER, Glasgow, Del. A cbps and prOVided With pulleys Journaled on theIr mner straigbt shank terminates at one end in an cpen hook ends. A cord pa.�es over the �ulle�s, and is .secured at and at the other end in a straight arm bent at right angles Its ends to the whlmetree at pomts mtermedIate of the t h h k bolts and pulleys A pull-cord is attached to the cord 0 t e s an . 
and is connected to the bolts. The effect of the tractive VERNIER-PLATE FOR SURVEYING INSTRU· 
force applied to the cord is practically double that pro- MENTS.-GEORGE L. BUFF. Boston , Mass. The in
duced when the ends of tbe cord are attached directly to ventor protects the ends of the level by arms rising from 
the bolts. the plate. 

SLIPPER ORNAMENT.-JOSEPH A. DALRYlIl1'LE, 
m:h,cel laneou !!  Inve utlon... Haverhill, Mass The design consists of an ornamental 

CARBURETER.-HENBY BURTON, Russellville, Ind. casting simulating beads. 
Tbis gas· machine comprises a coil through which NOTE. -Copies of any of these patents can he fnr
gasoline or the like flows. Below the coil is a burner nished by Munn & Co. for ten centA each. Please state 
for vaporizing the gasolinc. �'he coil is connected with the name of the patentee, title of the InTention, and date 
.... expaWlio....,w.wbw. Ab<>ve u.e e"P"l10loll-cblUllbw .IIr uu. paper. 



lIIarine Iron Work.. Chicago. Catalogue free. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
yankee Notions. Waterbury Butten Co., Waterb'y, Ct. 
Self.dralnlng Saucepan Patent for sale. H. J. Carden, 

Bakerslleld, Cal. 
Book " Dies and Diemaking," $1, postpaid. J. L. Lucas, 

Bridgeport, Ct. Send for index sheet. 
Automobiles buUt to drawings and special work done 

promptly. The Garvin Machine Co., Spring and Varick 
Streets, New York. • 

'l'he celebrated " Hornsby-Akroyd " Patent Safety Oil 
I'lnlline is built by the De La Vergne Refrigerating Ma· 
chine Company. Foot of East l38th Street. New York. 

!Jle-best book for electricians and belOnners In elec
tricity Is .. Experimental Science." by· Geo. M. Hopkins. 
By mail. U. Munn &; Co . •  publishers. 361 Broadway; N. Y .  

r:r- Send for new and complete catalogue o f  ScienJ.ilic 
and other Books for .ale by Munn &; Co • • 361 Broadway, 
New York. Free on 8Jlpllcation. . 

HINTS TO CORRESPONDENTS. 
NaDlell and .& ddre!!lll mu.t accompany ali letter& 

or no attention will be paid thereto. This is for our 
information and not for publicatiun. 

Bi!ferencell te former articles or answers shonld 
lOve date of paper and palre or number of question. 

Inqulrlell not answered in reasonable time should 
00 repeated ; corresl"'ndents wDl bear in mind that 
some answers reqUIre not a httJe research, and, 
thongh we endeavor to reply to all either by letter 
or In this department, each must take his tum. 

Buyer!!! Ivishlng te p.orcha.e auy article not advertisGd 
In our colnmns WIll be furnished with addresses of 
houses mannfacturin<;: or carrying the same. 

Special Written InforJDat l o n  on matters of 
personal rather than general interest cannot be 
expect.<od without remnneration. 

Sde ntUlc '&Inerlca n S u PttleDlentll referred 
te may be had at th� office. PrICe 10 cents each. 

Bookll referred to promptly supplied on receipt of 
price. 

M i neral. sent for examination should be distinctly 
marked or labeled. 

(7994) P. B . J. asks : 1. What amount 
of wire Is reqnired. what size, and how Is It te be wound 
to make a permanent magnet ? Can J get sufficient power 
from batteries and indnctiou coli. J.jj inch spark, or from 
a nnl-dlrectlon machine with 8 inch magnet r A. To 
mapetize a ·permanent magnet with a battery, wind a 
coil of covered·wire of any convenient size, No. 14 or No. 
16 will do. . The inside diameter of the coli must be such 
that the magnet will SliD easily throOJ[h the colI. If of 
the horse-shoe form, It ill well to make the coil so that 
the magnet may slide around throngh the coil for its 
whole length; otherwise, yon can nse the coll on each 
end. li'9parately. by hreaking the circuit before removing 
the coil from the magnet. To Ul!e tIle coil. put it npon 
the magnet to the middle of the magnet and tum on the 
current. Move the coil along the magnet to one 
end anif thea to the other end several times, stopping 
at last at the ·mlddle. Break !.he circuit, and the mag
net will be found magnetized. 2. Is a componnd 
magnet simply several orjinary magnets pnt one on 
the other; or must they be Insulated ? Is the power of 
said eompound magnets the power of all combined. or Is 
it increased as in the indnction colI r 2. A compound 
magnet Is made from thin magnets of steel. Each one 

is carefnlly magnetilled separately as strongly as possible. 
They are then assembled into one magnet. hy placing the 
same poles of all together. Thus the strength is made 
mnch greater than that of a single magnet of the same 
weight. 8. Will a dynamo with a permanent magnet do 
the sam(l work as one using an e1p.ctromagnet r I have an 
eight-foot windmill which pumps water from a well two 
hundred feet deep; there III plenty of power to spare 
while pumping, which is not over one-third of !.he time. · 
Could I connect l!lY mill with a small dynamo which is in 
turn connected with storage batteries for . light 1 If so, 
how large mnst my dynamo be1 I would like to burn 
four 16 candle power lamps. How many cells of bat
tery mnst I have, their size, etc. r Conld I nse the nui
direction dynamo for this r A. A machine with a per
manent magnet will generate a current of electricity as 
well as one with an electro-magnet. It is not as services
ble. Such machines are not huilt �xc.ept in small sizes. 
A dynamo can be run by a wiudmlll, if a heavy balance 
wbeel Is nsed te equalize the velociTy. A countenhart 
Is necessMY to give sufficient speed. A small dynamo is 
nsually rnn at about UIOO turns per minute. You will 
probably get eight te ten 16 candle lamps from a horse 
power. � storage battery will he nseded to furnish light 
when the wind is not .blowing. Your little dynamo with 
permanent magnet wil l not furnish the cllrrent for any 
nnmber of lamps. Its voltage may not be right for 
lights. To light your lamps you will require as many 
cel ls of storage battery as one-half the voltage of your 
lamps. 'l'heir size will he determined by tbe number of 
hours they are to mn on one charge. Consult onr adver
tising colnmns for storage battery. 4. Situated as I am 
over a· hnndred miles from a fouudry and machine shop, 
I have been forced to rig up a shop for repairing of all 
kinds of farm teols; · instead of a forge I have two blast 

or brazing lamps. One of these lamps is rated at 2,600 

and the other at 2.000 degrees. I feel positive if I can get 

the he.at boxed up I can melt Iron, brass, etc., for casting 
small pieces for experimental work; can you /lIve me any 
! . lea of a furnace in which I can put my cruclhles for this 
purpose ? A. The lamps will melt a small crucible of 
metal. You can inclose the cruclhle in fire hrick with an 
opening for the blast. 

(7995) S. J. P. writes : I want i nstruc
tions how to make a magic. lantern ; also a work on 
concave mirror retl.ection tricks. Some years since I 
had a lantern with a mirror In one comer. so that we 

conld remove the lamp and throw a Bcene on to smoke, 
bnt I havc forgotten the detail. We could apparently 
throw a scene through a wall and many cnrious things 
do that I have forgctten. Have you a work on any. 
thing of the kind ' A: We know no book better adapt
ed to yonr needs than Experimental Science, by G. M. 
Hopkin@. price $4 by mail. It contains all that you ask 
IUld much more. 

NEW BOOKS, BTC. 
ENCYCLOPBDIA . BRITANNICA. Thirty 

Vol u me Edition. · The American Newspaper AssociatioD, 148 Fifth �venue. Ne w York city, 
The Encyclopedia.Britannica is one of the most impos

ing seta of bookS ever produced, and the solidity of the 
scholarship of Its authors is only equaled by the mBS
sivenet!s of the volumes. li'ifteen hundred of the 
greatest scholars In the world contrlhuted to the pro
dnction of this monnmental work • .  Tbe llrm of puhlishers 
mentioned above, not satisfied with the parent work, have 
complied a new American Snpplement in five volnmes. 
edited under the personal supervision of Dr. Day Otis 
Kellogg, assisted hy a corps of snch experienced writers 
and specialists as Dr. R. H. Thurston, Dr. Simon 
Newcomb. Gen. D. W. Flagler, Hon. Carroll D. Wright, 
Hon. John Sherman and many other&. Many subjecis not 
fnlly treated in the work proper have adequate represen 
tation here. such as for instance the biographies of living 
persons, whlch tl.nd no place tn the origtnal work. Snch 
topics as the Philippines will be found here. and the in
formation is exactly what tbe ordinaty reader wL!hes to 
know. On the whole, the work is one which can be con
tl.dently recommended to a discriminating public. 
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[See note at end of list about copies of these patents.] 

Acid and making same, cyanmethyI-anthranillc, 
F. Bender. . . . . . . . . . .  . . . . .  . . . .  . . . . . .  _ . . . . . . . . . .  . . . 1lt.2.754 

Acid. making phenyl-glycocol.ortho.carboxylic. 
F. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.71i5 

Addressing machine. H. F. Nehr . . . . . . . . . . . . . . .. . . . .  61i2,575 
Advertl.ing. etc.. novelty for. C. R. Crandall . . . . .  r" MIl8 
Adverti.lng rack. F. H. Rosher . . . . . . . . . . . . . . . . . . . . .  66J!.m 
Air brakes, automatic pressure relief mechanism 

for railway. S. L. Terry . . . . . . . . . . . . . . . . . . . . . . . . . .  662,476 
Air compre •• or. hydraulic. F. C. Starke . . . . . . . . . . . .  611'2.8& 
Alarm. See Burlllar alarm. 
Albumen. purifying. G. Eichelbllum . . . . . . . . . . . . . .  662.179 
Animal trap, G. F. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.1124 
Auger. hollow. A. A. Wood .. . . . . . . . . . . . . . . . . . . . . . . .  662.683 
Automatic hrake. J. H. Greenwood . . . . . . .. . . . . . . . . . 662.418 
AutomobUe carriages, steering and brake device 

for. A. Strickland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.475 Axle for railway or road vehicles. A. C. M as.ey . .  662.540 
Axle lubricator. J. B. Foote . . . . . . . . . . . . . . . . . . . . . . .  . .  
Axle sleeve, Damon & Peets . •  a 0 • • • • • • • • • • •  0 • • • • • •  � 
Axle. vehicle. J. L. DoI.on . . . . . . . . . . . . . . . . . . . .  _ . . . . . 
Back pedaling brake. H. P. Sermour . . . . . . . . . . . . . .  . 
Bale band fa.tenlng. wire. P. K. Dederick . . • . . . . .  

Bale covering. T. '1'. Munford . . . . . . . . . . . . . . . . . . . . .  . 
Bale covering. metallic. T. T.·Munford . . . . . . . . . .  . . Bale •• mechanism for producing cylindrical cot-

ton, M. Swenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Baling apparatu •• cotton. F. L. Dyer . . . . . . . . . . . . .  . .  BaUDg aDparatu8, cot�n. M .  Swenson . . . . . 862,886, 
Baling pres. core. cylindrical. F. L. Dyer . . . . . . . . .  . 
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Bar. See Jumpmg har. 
Basin or fre.h air Inlot. catch. W. H. Dewar . . . . . .  662.711 
Battery. See Electric hattery. Primary battery. 
Bearing retainer, ball, W. H. Binns . . . . . . . . . . . . . . . .  662.520 
Bed. invalid, W. H. Donaldson.. . . . . .  . . . . . . .  . .  . . .  662.48'1 
Bedclothe. holder, C. J. Wilde . . .  ; . . . . . . . . . . . . . .  · . . . .  662.8tO 
Bedstead. wardrobe. C. H. Te.ch . . . .  , . . . . . . . . . . . . . .  662.704 
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Bicycle crank hanger, W. H. Fauber . . . . . . . . . . . . . . . 662.781 

m��cl:,::N���[! �:. locking device. C. Stride . . . . .  6il2,606 
Binder. J. R. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 662.518 
Block.. machine for forming composite. J. 

Brower. . .  . .  . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.1l84 
Boller cleaner. G. W. Dammann . . . . . . . . . . . . . . . . . . . .  662,624 
Boiler tube cutter. D. E. Davis . . . . . . . . . . . . . . . . . . . . .  662,893 
Boller water line gage. steam. W. O. Knowl.on . .  662.598 
Bolter. W. L. Burner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.£66 
Book . lock. Interchangeahle adju.table, J. W. . 

Sheppard. . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . .  662.700 
Bootjack. �'. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.439. 662.440 
Bottle clo.ure. J.  F. Perry . . . . . . . . . . . . . . . . . . . . . . . . .  662.812 
Bottle, non-relillable. R. H. Newsom . . . . . . . . . . . . . 662.806 
Bottles; mold for manufacturing pressed and 

hlown. narrow neck. C. E. Blue. . . . . . . . . . . . . . . . .  662.?OO �g�lInle:,n�,.I:.hnebo<i. HK��:��wn· 'bOX: "  Paper 662.7
00 box, 
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Bra�:ak:ee 
Btc���:,na���k��ak:tec::n"fcaf

eg��: 
Velocipede brake. . 

Bread cutter. H. B. Bingham . . . . . . . . . . . . . . . . . . . . . . . .  662.756 
��:�l���m

h
r.�:��'a J8a�d���niifaciui-iiig: r..: 662,6'14 

Galeckl et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Buckle. S .  &; A .  Blenenzucht . . . . . . . . . . . . . . . . . . . . . .  . . 
Buckle. wedge. L. White . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
B

Ulf. ��';����.� ���� .����.�I����:. ��� . .  ��?��: �: 662.420 
Burglar alarm. W. H. Holme .. . . . . . . . . . . . . . . . . . . . . .  662.534 
���:l: :l:�:::: �ie�:�&�iiobrci8iii.:: ::::::::::: ::::: 
Burner. See Hydrocarbon burner. 
��U����:��

n
e: ���W�i·d.!:uN.;t������:: : : : : :  : : :  :::m Calcium acetate. obtaining. V. L. &; W. R. Emer. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  662.?80 
Camera plate magazine. Pratt &; Copeland . .  , . . . . •  662.696 
Call. See Sheet metal can. 
Can. S. M. Okell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.544 Can cover. lockillg milk. Dravo &; Miller . . . . . . . . . . .  662.778 
Can stopper. milk. A. B. FI.her . . . . . . . . . . . . . . . . . . . . .  662.782 
Candle.tlck. miner's. A. &; J. Howard . . . . . . . . . . . . . 662.ij6b 
Car coupling. McConway &; Kelso . . . . . . . . . . . . . . . . .  662.457 
Car draught rigging. railway. SChOOIl & Han- . 

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.6118 
Car driving mechanism. hand. Hall & Gray. . .  . . .  662.563 
g:� ���l\la�g;,I,,:: W:�::t. ��i���:" . �: :-!:���.��I.��� : �:&o/J 
Carbonator. G. A. Fle.che et al . . . . . . . . . . . . . . . . . . . . .  tltI2.M 
Carbureter. J. C. Peden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.496 
Carbureter. R. Wun.che . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66'2.;i( 
Card box, G. W. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,478 
Card clothing. machine for making. L. C. 

Schneider .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,46\1 
g:�a :�:�al�� ::���':,�s�: �: :�lioy: : : ·. : : : : : : : : : : :  =:�a. 
Carding apparatus, woo], H. L. Oft"ermann . . . .  o • • •  662,733 
Cardin� engine revolvinJl' flats. mechanism for . 

.triopinll teeth of, H. Walsh . . . . . " " ' "  . . . . . . .  � 662.561 
CarrIage w8s;tJ.er, overhead, J. B. nurger . . . .  o • • • • •  662,592 
Case. See lfile case. 
Cash carrier terminal, pneumatic, pt. C. Cut .. 
. Hng . .  . .  . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.771 
Ceiling swltcb. E. A. Lowe. . . . . . . . . . . . . . . . . . . . . . . .  662.ii70 
Chair. See Folding chair. 
Chair seat, M. V. B. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.647 
Chart. dres8. J. B. Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.817 
Chopper. See Cotton chopper. 
Chuck. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66'2.470 
g���. °r���'I��ri���:. ��.����.� ��.��:I�.�: : : :  =:lm 
Chute clo.ure. J. S. Hickey .. . . . . . . . . . . . . . . . . . . . . . . . .  662.672 
Chmr cutter. R. F'. Bartel . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  662.751 
Cigarette making machine. DaviS & Hendriks . . • •  662.775 
Cigar mouthpiece applying machme. J. S. Bee-

man. . .  . . . . . . . . .  _ . . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . .  662,389 
Circuit controller. autematlc. G. H. Whltting-
Cir'::"'r.: · iippiiratii. · for ' i;'te':':ii ' iloii ' relaiively 6
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0 
high potential. W. Grunow. :fr . . . . . . . . . . . . . . . . . .  662.784 

Clamp. See Fence clamp. 
Clam ping device; J. H. Downie.. . . . . .  . . • .  . . . . . . . . . . .  662.638 
Cleaner. See Boller cleaner. Rotary cutter 

cleaner. Windo ... c1eaner. . 
Clip for holding roll. or .pool •• F. A. Brownell . • . .  

Clutch. A. Piton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clutch Ilearing. rever.lble friction. R. J, Smith .. . 
Coal drill. M. Hardsocg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cob pipes. Wllna interat1cea of. H. 11. Barkil&e. • •  

Coin controUed machine. France " Pearsall . . . . . . 86'.1.8IJ'l 
gg:gm"���'1ri!!i<.l
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Cond!'n.lng apparatus .... J. F. Chase . . . . . . . . . . . . . . . . .  662.766 
Cond.ment holder. J. H. Wllllam.on . . . . . . . . . .. ; . . .  662.� 
Conveyer. A. C. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;62,709 
Conveyer, air. E. L. McGary . . . . . . . . . . . . . . . . . . . . . . . ·• 662.574 
gg;;M:��::k \������e��: .����:::: : : : : :  =:= 
Copying machine. A. Klein . . . . . . . .. . . . . . . . . .. . . . . . . .  662.6IIlI 
Cotton chopper, M. F. Walker . . . . . . . . . . . . . . . . . . . . . .  662,747 
Cotton conden.er. M. Sweuson.. . . . . . . . . . . . . . . . . . . . .  662.880 
ggUg� &�=:: :w:ti��·iilii8i ' : : : : : : : : : · : : : : : : : : : :  =:� 
Counting register, Wlnn &; SplLidlng ... . . . . . . . . . . . . . 662,899 
Coupling. See Car coupling. ·, Pipe conpllng. 
Crank wbeel. F. Benjamin . . . . . . . . .  ; . . . . . . .  : . . . . . . .  . .  
Cream .eparater. C .  H .  KniJrht. . . . . . . . . . . . . . . . . . . . .  . 
Cro •• sleeper. metallic. P. <rue .. . . . . .. . . . . . . . . . . . . .  . 
g�m�:��: �,;,lde��?tIW: Chue::: : : : : : : : : : : : : : : : : :  
8���I :���l"i. ,�!!t':��·.�.�::::·.:::·:.::·:.::·:. 
Curtain roller. B. F. Bell . . . . . . . . . . . . . . . ... . . . . . . . . . . . 
Curtain stretcher. W. A. Marr . . . . . . . . . . . . . . . . . . . . .  . 
Cutter. See Band cutter. BoUer tnhe cutter. 

Bread cutter. Clear cutter. Rotary cutter. 
g;�f!
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t���·j�itt: 11��{vooci: : : : : : : : : : : : : : : : : : : : : :  

Damper • •  tove. J .  C. Wit<lher ... . . . . . . . . . . . . . . . . . . . .  . Dental appliance. D. O. M. Le Cron . . . . . . . . . . . . . . . .  662 
Dental head rest. V. W. Baker . . . . . . . . . . . . . . . . . . . . .  662 
De.k, scbool. W. B. Cogger .. . . . . . . . . . . . . . . . . . . . . . . . .  662. 
Dlethyl ether. manufacturing. G. H. Benjamin . .  662. Distil ling and ' concentrating apparatus, W. L. 

Rowland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.697 
Door for show cases. etc.. ball bearing. E. A. 

Wentworth.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66:1.614 
Draw head. C. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.639 
Drawing knives, die for shaping carpenters'. 1. �. Bailey . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.750 
R�rer�':.\�v.
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Drying apparatu •• M, Leiteh . . . . . . • . . . . . • . . . . . . . . . . .  662.448 
Drill. See Coal drill. IJraln drill. Ratchet drill. 
��lg�n�':,:e.
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Bor.dorf. . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . . .  . . . . . .  . • . . .  662. 
Egg ca.e filler. W. H. Hansell . . . . . . . . . . . . . . . . . . . . . .  662. 
Electric battery. A. W. Harrl.on . . . . . . . . . . . . . . . . . . .  · 
�l::�� �i';,'tlt� s:!:!h ��\te�� �?1r�S=.�:: : : :  
Electric motor. J .  Darling . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Electric motor controller. Linn &; Day. . . . . . . . . . . .  450 
Ele����!�r2��t.r:�\���
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Grunow, Jr . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ... . .  662,785 
Electrical conductor jOints. casing for. G. H. 

Panl. . . . . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.463 
Electrical connecter. H. Blackman . . . . . . . . . . . . . . . .  662.707 
Electrical device. portable, J. S. Mead . . . . . . . . . . . . .  662.491 
Electrical impulse •• transmission of, F. Bedell . . .  662.752 
Electrical re.i.tance. W. Grunow. Jr . . . . . . . . . . . . . .  662.422 
Electrically lighting railway carriage •• etc., ap. 

paratus for. C. Vicarlno . . . . . . . . . . . . . . . . . . . . . . . . .  662.580 
Elevator. See Mining elevator. 
Engine. See Compound engine; Explosive en· 

gine. Hydraulic engine. Impact engine. Lo
comotive enlline. Rag engine. Refining en· 
gine. Rotary engIne. 

Engine counterbalance. explosion. H. B. Steele . . 662.631 
En���':v:�'::'���� ��� .��� .I� . ����I.�� • .  ����?����: 662.5117' 
Envelop. C. W. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.82.382 
EtchlDll apparatu •• roll. E. Hett . . . . . . . . . . . . . . . . . . . .  662.800 
Evaporating apparatus. multiple ell'ect. E. J. 

Dull' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.399 
��r!��\�� ��«l��j.
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Fan, etc., E. E. Alexander . . . . . . . • . . . • • • . . . . .  0 • • • • •  662,485 
Fan or pump, centrifuga], 8. C. DaVidson, 

662.3Il6 te 662.39'1. 662.525 
Faucet. water. R. H. W. Schmidt . . . . . . . . . . . . . . . . . . .  662,00.3 
Feed mechanism, G. Kunz . . . . . . . . . . •  , • • • • • . • . • • • • • .  662.'191 
Feed regulator. boiler. J. W. Copes . . . . . . . . . . . . . . . .  662.687 
Feeder. stOCk. A. B. Arm.trong. . . . . . . . . . . . . . . . . . . .  384 
Fence clamp, wire, R. W. Kirk .. . . . . . . . . . . . . . . . . . .  . 
�:��m::i���hr.:��·H�C: iI��?��: : : : : : : : : : : : : :  
�'lIe case. H .  J. Schindler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662. 
Filtering apparatus. J. J. Brix . . . . . . . . . . . . . . . . . . . . . .  662.556 
Finger ring. C. M. Levy . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  662.449 
Fire alarm, electric. C. L. Haight. . . . . . . . . . . . . . . . . . 719 
F'Ire escape. W. Newburn.. . . . . . . . . . . . . . . . . . . . . . . . . . .  875 
Fire extinguisher. C. R. Harris . . . . . . . . . . . . . . . . . . . . .  786 
Fireproof con.truct.on. W. Whlte. . . . . . . . . .  662.631.. 
Fireproof floor con.tructlon. M. J. O·Mear8. . . . .  . .  
Fireproof .tructure. D. Kilpatrick . . . . . . . . . . . . . . . . .  . 
Floor. O. Nagel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�·

I
oor. sidewalk. etc . •  P. H. Jackson . . . . . . . . . . . . . . .  . 

Fluld'lli'e88Ure regulator. H. C. Sisco . . . . . . . . . . . .  . .  
��)dc::�t';;I����\v��e���:: : : : :': : : : : : : : : : : : : : :  
Frame. See Picture frame. 
Fnel teedlng hopper. P. L. Crowe . . . .  ; . . . . . . . . . . . . .  662.770 
Fnrnace. See Gas furnace. Hot air furnace. 

Kiln furnace. Reheating furnace. Smelting 
furnace. 

Fnrnlture. device for InterlOCking removable 
parts of. A. Rehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.6'17 

g:f�en�
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s��U:tf�g device. M. F. 

Loving . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  . 
Gas furnace. W. Swindell .. . . . . . . . . . . . . . . . . . . . . . . .  . .  Gas generator, acetylene, C .  Pnddefoot. . . . . . . . . . .  . 
Gas generator. acetylene. P. Schreck . . . . . . . . . . .  . .  
Gas generater. acetylene. S. P. Watt . . . . . . . . . . . . . .  662, 
Gas inte the human body, Instrument for Inject- . 

Ing. E. Sterne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,658 
Gas producer. J. O. E. Trotz . . . . . . . . . . . . . . . . . . . . . . . . .  662.609 
Gelatin. making. E. R. Edson . . . . . . . . . . . . • . . .  662.402. 662.405 
Generater. See Gas generater. Steam generater. 
Gloves, etc. , fastening for. E. Maynz . . . . . . . . . . . . .  662.b'76 
Gold· from magnetIc sands. apparatus for sepa-

rating. E. Gates. . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  
Governor cushion. enlline. T. D .  Mlllea . . . . . . . . . .  . .  
Governor. gas enlline, A. A. Luier . . . . . . . . . . . . . . .  . 
Grader. road, C. A. Rapp . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grain bin. J. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grain cutting machinery. finger guard for. S. K. 

Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grain drill. J. W. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
g�� :�f���te�i!b�e�l�a;;';r::: : : .  : : : : :: : : : : : : : 
g�:�� g::?��Iw: t':l�,;.tm�n�:����:: : : : : : : : : : :  662:� 
Grate raising or lowering ap'paratus. P. L. 

Crowe.. . . . . . . . . . . . . .  . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . .  662.'169 
Grate rai.lng or lowering mechani.m, P. L. 

Crowe. . . . . . . . • .  • • • • • •  . . . . • • • • . .  "0 • • • • • • • • • • • • • • • • •  662,767 
g��ar�g ':�J"��l�!'�fgg �e�ic!.
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Grinding mill. W. J. Bussinger . . . . . . . . . . . . . . . . . . . . .  662.636 
Grinding, polishing, or buftiug machine, J. Ko&. 

nig .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  611'2.536 
Gun, machine. Bowman & Huarbes • . • • • . • • • • • • • . . .  66"2.761 
Gyroscope electric toP. E. Zlehl . . . . . . . . . . . . . . . . . . . .  662.484 
Harne and trace connector. C. Averitt . . . . . . . . . . . . .  662.b65 
Handle. See '1'001 handle. 
Hanll'er. See Trousers hanger. 
Harrow. G. G. FUgor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.670 
Harrow. W. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  662.005 
Hat fa.tener. J. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.511 
Hat pouncing machine. C. H. Reid . . . . . . . . .  662.821. 662.822 
Hat sweat band. �'. E. Halbert . . . . . . . . . .  , . . . . . . . . . .  662,645 
Hay and stock rack. combination. D. M. COL . . . . .  662.766 
Headlight. J. J. Shipley . . . . . . . . . . . . . . . . . . . . . . .. . . . .  ; 662.744 
Hcater_ See Water tank heater. 
Hinge. safe. H. D. Hihbard.. . . . .  . . . . .. . . . . . . . . . . . .  662.434 
Honeycomb foundations, apparatus for manu-

facturing. E. B. Weed... . . . . . . . . . .  . . . . . . . . . . . . .  662.662 
Hook. See Lacing hook. Whiffietree hook. 
Hook and eye. N. McMahon. . . . . . . . . . . . . . . . . . . .  . . 662.677 
Hor.e. from crlhbing. device for prevent,ing. A. &; C. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.745 
Hot air fUl'llace. Soderlund &; I.onnbeck . . . . . . • . .  66'2.ss.Q 
Hub, wbeel, C. Heart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.721 
Hydraulic engine. C. H. Peck et al . .  . . . . . . . . . . . . . . .  662.1178 
Hydrocarbon burner. A. A. Arnott . . . . . . . . . . . . . . . .  662.381> 
Impact engine. B. B. Carter . . . . . . . . . . . . . . . . . . . . . . . . .  662.71l3 
Impact tool. T. H. Phil l ip  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Incande.cent mantle. E .  Pikhart . . . . . . . . . . . . . . . . . .  . 
Indoxyl derivatives and making same. A. Stock . •  

f�te�f��o:in�c��T8iri: ·s: "A:'Nelittt;ti::.' .::�:�: 
Insect destroyer, B. �\ Brown . . . . . . . . . . . . . . . . .  o • • • • • 

In.ulated .upport for electric conductor •• C. C. 
Blake. . . . . . . .  . . . . . . . .  . . . . . . . .  . . . .  . .  . .  . . . .  . . . . . . . .  . . .  662.587 

Insu laTing composition. C. Jung . . . . . . . . . . . . . . . . . . . .  662.444 Intra-uterine battery. J. G. J •. Gaedeke . . . . . . . . . . . .  tltI2.i16 
Invalid hft.ing device. C. B. Ulrich . . . . . . . . . . . . . . . .  61>'2 •• ,7 
Iron or steel. bardelJing. I" Schieck.e· . . . . . . . . • . . . .  titi2,liO'J 
Jack. See Boot.jock. 
Jar closure, M. Birney . . . . . . .  o • • • • • • •  o • • • • • • • • • • • • • • •  662,757 
Joint.. See Cycle fr .. me jOint. Pipe julnt. R .. i1 

joint; 
Jumping bar. T. �'. Peak . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.fl2.810 
Kiln furnllce. J.. Vlnez . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liII2.6,'13 
KnOCkdown hox. E. Raschle . . . . . . . . . . . . . . . . . . . . . . . .  662.7a9 

t:��:.�fI��:�;;g;,�: .�:. �����. ��������� : : : : : : : : :  JJ:�t 
t::::&:a'\�:�)1��'i.f.":r:·I:�!'��e •. : : :: : : : · : : : : : : : :  
Lamp bnrner, F .  T. Williams . . . . . . . . . . . . . 662.582 to 
Lamp burner. OUt J. Sharplee . • • • • • • • • • • • • • • • • • • • • • •  

DECEMBER 8, 1<)00. 
Lamp for Welsbach orotber incande.cent lights" . 

antlvibratlon. Slinack &; Sander.on . . . . . . . . . . .  662,881 
Lamp .ocket. Incande.cent. Ill. P. Wamer . . . . . . .  �.b10 
Lantern. collap.lble. C. H. Stonebrldge . . . . . . . . . . . .  662.474 
t:���: :�r:.°W?k�s�ms.:����: : : : : : : : : : : : : : : : : : : : : :  =:� 
Lead refining and de.ilvering apparatu •• · S. · . .  

Tredinnlck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  . . .  662.836 
Lightning arrester for safety cut-onts for elec-. .  

trlc Circuits, J. Sach . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  662.4Il6 
ti3�:a.

c
�v'm��:.I'ls���'::a:8 �o�C�c;.���K: G:L. 1iItl,� 

Reenstierna . . • . . . . • . • . • • • • . . . . . . . . . . . . . .  ' "  . . . • • . •  _,499 
Liquids with ozone. etc., apparatus for treating, 

1. Van den Broek . . . . . . . . . . . . . . . . .. . . . . . . . . . .  ; . . . .  662,509 
LoCk. See Book lock. Sash lock. 
Lock plate. A. H. Wood . . . . . . . . . . . . . . .. . . . . . . . .. ; . . . . 662,847 
Locking device released by recoil. safety, L. L. 

Hepburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,42'1 
Locking mechanl.m, .ate or vault, H. D. Hib· 

hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.436 
J.ocomotlve engine. compound, W. M. Smith . . . . .  662,B;S 
Log loading device. A. Davl .. . . . . . . . . . . . . . . . . . . . . . . .  662.669 
tgg:::: :�!�fe�W.�: ge�����:: : : : : : : : : : : : : : : : : : : :  =:m 
Loom shuttle actuating mechanism. B. S. Roy • . .  669.741 
Lubricating system. pneumatic, Vandresar &; 

Pilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.838 
Lubricator. See Axle lubricator. 
MagnetIC separation. E. Gates . . . . . . . . . . . . . . . . . . . . . . 662.410 
tl:fi��.t�.·:���m'r::.�����·: : : : : : : : : : : : :�:��.� =:�t 
Malting drum. J. �'. Dornfeld . . . . . . . . . . . . . . . . .. . . . .  662.398 

. Mandrel. J. &; W. R. Thomas . . . . . . . . . . . . . . . . . . . . . . .  662.835 
Mantle •• manufacture of. O. Wiederhold .. . . . . . .. . . 662.t81 
�:���:: :':���!i!';.rlJ.\.
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Measure, dress cutting. V. H. GOft' . . . . . • • • • • • • • •  ' 0 '  662.620 
Mecbanical brake. J. H. Greenwood .. . . . . . . . . . . . . . .  662.a.�1 
Medicines. device for measuring and adlillni.ter-

ing, W. O. Bloom . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 662.536 
Metal bearing plate. von Llpowska &; von Gel-

dern·Ellwond zu Arcen. . . . . . . . .  . . . . . . . . . . . . . .  . 662.587 
Metal .hell. ,  device for cutting tubular C. S. 

Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  662.542 
Metal .urfaces hy mean. of fluid pres.ure. unit-

Inll. C. Huber .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.791 
Met.al woul. makinll. F'. W. Buhne . . . . . . . . . . . . . . . . . .  662.3112 
Mill. See Grinding mill. 
Mining elevator. R. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.7.11 
Mol.tenlng device. H. B. Dalton . . . . . . . . . . . . . . . . . . . .  662.892 
Mold. See Ring mold. Ring castmg mold. 
Morti.ing machine. W. Black , . . . . . . . . . . . . . . . ' . . . .  662.390 
Motion tran.mlt ter. J. C. Walker . . . . . . . . . . . . . . . . . . .  662.611 
Moter. See Current motor. Electric moter. 
Mowing machine attacbment, D. M. JennlnJl'8 et 

al . . . . . . . . . . . . .  : . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  682.442 
Nailing machine. hand. E. F. Grandy . . . . . . . . . . . . .  662.8118 
�m��t�:���"p��m!����.��� : : : : : : : : : : : : : : : : : :  ::::rr 
011 and glue. extractlllll. E. R. Ed.oll . . .. . . . . . . . . . . . tltI2.4IltI 
011. extractiug. E. R. Edson . . . . . . . . . . . . . . . . . . . . . . . . .  662.4(){ 
Oven. bake. Marshall &; F·auld ... . . . . . . . . . . . . . . . . . . . .  662.6'14 
Paper. apparatus for applying paste to wall. R. 

B. StanIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  662;lIlfI 
Paper box. J. FIOld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662./itiO 
�:&:� �'::�li:'ir ��;'�n�: t��I;a;;ard:: : : : : : : : ' : : : :  �� 
Pen. fountaiu. S. Kr .. u ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.796 
Pencil sharpener, C. F. Hess • • • . • • • . • • • . . . . .  0 . 0  • •  6 0  • •• ,t88 
Pew partition. J. J. DlIl\m . . . . . . . . . . . . . . . . . . . . . . . . . . . 00.526 
�':,tgfrt8:!� f�.
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Pianoforte. L. Gassard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111;2.763 
Picture exhibitor. E. A. Reeves . . . . . . . . . . . . . . . . . . . . 862,820 
Picture frame. L. B. Prahar . . . . . . . . . . . . . . . . . . . . . . .  662;7:i6 
Picture holder. E. young . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.483 
Pipe. See Tobacco pipe. 
Pipe coupllnll, .toneware. H. B. Camp . . . . . . . . . . . . .  662.618 
Pipe joint. W. Shuey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,828 
Pipe .ecurlng device. F. Berardi . . . . .. . . . . . . . . . . . . . . .  662.536 
PI.ton .troke regulater. R. H. Yale . . . . . . . . . . . . . . . .  662.515 
Planter drive wheel and marker. corn. L. J. Llnd- . 

.ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.626 
PlanTer. lI.ter corn. M. T. Harding . . . . . . . . . . . . . . . . .  W2.621 
Planter, seed. E. B. Dixon . . . . . . . . . . . . . . . . . . . . . . . . .  662.776 
Pla.ter and cement for . brickwork .• wall. W. ::;. 

Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·662.843 
Pla.tic sub.tances • •  anitary dl.pen.er for. J. F. . 

C. Luhan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  662 627 Plow�attachment. E. H. Bartels . . . . . . .. .. . . . . . . . . .  . 
Plow, cultivating, C. Wells . . • • • • . . . • • • • • • • • • • •  0 • • • •  

Plow. riding disk. We.tervelt & Clapp . . . . . . . . . . . . .  
Pneumatic dl.patch tube apparatu., carrier for. . 

A. W. Pear.all .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.001 
Pneumatic tool. Leineweber &; Leininger . . . . . . . . .  662.6'15 
Post holder. J_ M. Hibbard . . . . . . . . . . . . . . . . . . . . . . . . .  662.4311 
Press. See Brick pre... Cotten preas.. Printing 

pre.s. 
Pre.s. E. Hett . . . . . . . . . . . . . . .  662.863. 662.8611, 662.869. 662.870 
Pre.s feed rellulator device. G. A. Lowry . . . . . . . . . .  662.451 
Primary battery. rever.lble. L. W. Pullen . . . . . . . .  662.6'1'9 
Printing. E. Hett . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.857 
���U�� ���n�::.I�� l'[!�l���. �o:.��. � . .  ���� : : : :  =:= 
Prtnting cyhnders. casting. E. Hett . . . . . . . . . . . . . . . . d82,856 
������: 2l�:::�'i[3' �:.��

i
:�J����tl6l.::t =:= 

Printing machine. W. Scott. . . . . . . . . .  . . . . . .  . . . . .  662.699 
Printing pre ••• E. Hett. . . . . . . • • . • • • • •  662.854. 662,855, 662;861 
PrintiIlll pres •• et.c.. E. Hett . . . . . . . . . . . . . . . . . . . . . .  _ . .  663.662 
Printing pre •• delivery .mechanlsm. S. G. Go ••. . .  662.630 
Printing presG inking fOil truck. J. H. Schnssler .. 662.880 
PrInting. etc .. prodncmg .urface. for. E. Hett . . • 662,852 
PrInting .urface •. machine for making, Ill. .Hett .. 662,864 
Projectile. ordnance. H. S. Maxim . . . . . . . . . .. . . . .  . . 

��r..��'i,Mgg�-J: �.t�it,;'�����: : : : : : : : : : : : : : : : :  
Pulley. expan.lble. J .  Florence .. . . . . . . . . . . . . . . . . . .  . .  Pump. double-actlnll force. L Hoagland . . . . . . . . .  . 
Pump. 011. Bradford &; Gordon . . . . . . . . . . . . . . . . . . . . . .  . 
RaCk. See Advertl.lng rack. Hay and steCk 

rack. L"fi 19f�:.
e
j.�. �atfe':.��·::::::::::::::::::::::::::::: :::� 

I:lI::�::::��:�."�?�r:n-o�������:: :titi2;��'f· �'1r. 
Railway rall splice joint, W. B. Doddridge . . . . . . . . 662.712 
Railway signaling. S. D. Strohm . . . . . . . . . . . . . . . . . . . .  662.S:i3 
Railway tie. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.i7:i 
Railway tie. metallic. J. S. Warley . . . . . . . . . .  _ . . . .  ; 662.841 

n:r�.;t"'J�R�'b�\����� ���: �:.������.��?: : : l::m 
Relining engine. C. E. Torrance . . . . . . . . . . . .. . . . . . . . 662.746 
Refrigerating article. J. MI.kolczy . . . . . . . . . . . . . . . .  61i2.541 
Relli.ter. See Counting regl.ter. 
Regl.terlng • Lamhert &; Aronson . . . • . .  662.6!N 
Regulator. regulater. Fluid pre.sure 

regulator. SLroke regulater. Speed 
regulator. er regulater. 

Reheating furnace for .teel ingot., J. 0. 1!l. Trotz 662.610 
Reuderlng apparatus. E. R. Edson . . . . . . . . .. . . .. . . .  662.400 
Ring. See FinJrer ring. 
Ring ca.tlDll mold. W. H. Ford . . . . . . . . . . . . . . . . . . . . .  662.561 
Ring mold. W. H. Ford . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  662,562 
Roll relieving device. C. Kuhlewlnd . . . . . . . . . .  ; . . . .  662.4�5 
Rotary cutter cleaner, J. F. Arthur . . . . . . . . . . . . . . .  662.749 

{m:�� ��IIn:e�\��r'8.
e
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Ruler. T. 1'r Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Saddle. riding. F. O. Hick . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
��:·d�oPin�������.;g device; Hoil�t���: 
Safe or vault plate; H. D. Hibbard .. . .  : . . . . . . . . " . . . 
�:!t 'l.'or3"::;.

t 8!�.eJ�i�lt���: .�. �: .���?�:: : : : :  
Sa.h lock. S .  C. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Saw set. W. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
.Sawing machine. W. IIansmann. . . . .  • • • • .  • • • • • . • • • .  f 
Scraper. G. E. ltichard.on . . . . . . . . .. .. . . . . . . . . . . . . . .  662.740 
Screen. See Window screen. � 
�::�i�:in�C::��'6:Mci.OOd.:::::: ·:::: · : : : : : : : : : : :  :I::M� 
Semaphore operating mechanism. J. Sboecraft . . .  662.549 
Separator. See Cream separator. Grain .epara-

tor. Mallnetic .eparator. Slitch .eparator. 
Separator and amalgamator. 1. P. Clarke. .  . . . . . . .  IlfI2.fi85 
Sewing machine feeding mechanism. S. A, We.t. 6112.479 
Sewing machine loo.per mechanism, A. Spear . . . . .  6tJ2,&12 
s
ew

�r:w.ir3.��:�� . .  �.r.����.�-:��� . .  �.��?���8.�: . . �: 002,oo.i 
Sewing machine shuttle mechanism. Alley &; 

Winkley . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  662,383 
Shears. etc . •  combined separating spring and 

locking device for. W. Scheerer . . . . . . . .. . . . . . . . .  l1li2.408 
Sheet metal can. C. [.el!ier . . . . . . . . . . . . . . . . . . . . . . . . . . 662.447 
Sbeet metal. manufacture of. R • .G. Wood . . . . . . . . 662.b1a 
Shingle jointer. J. Randall . . . . . . . . . .  ; . . . . . . .. . . . . . . .  662,818 
bhoe form. C. B. Ko.ters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.7211 
Shoe form. W. I •. C. Niles . . . . . . . . . . . . . . . . . . . . . . . . . . .  :m.1!07 
�gg:.�����:�ie<;;e�: �';!:�::: : : : : : : : : : : : : : : : : : : : :  1II;lI:m 
Sbrimps. obtaining extract of. Arendt &; Honicke 662.849 
Signal. See Railway crossing .ignal. 
SiJrnal disk. E. M. Klein . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  :1.872 
��l�:�;: .�We':!c";:��g:e�����Ii� •. �'. ����I� : : : : : :  66'l:m 
Smelting furnace. plectric. H. Kol ier . . . . . . . . . . . . . .  662,5i17 
Sole trimmin2 mach ine, L. Goddu . . . . . . . . . . . . . . • • .  M2.415 
Spark and dust arre.ter for car •• M. Stanley . . . . . .  1!62.551 
Speculum. J. Sklar.. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  662.�llO 
Speed changing mechanl.m. C. C. Cleverdon . . . . . .  662.710 

��::a ��;�I�l!!�"�
e
i���::r: .�: �.����:��002.5i;8: :ur; 

Sprine. See Vehicle spring. 
(Contmueli em J1fJII6 166) 
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WOOD or METAL S
pr

����e�.���.I . .  ��� . . ��� .�� . ?���� .�����: .� 
.
. . �. 662.768 

W k Stacker. hay. C. C. C1nuse . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.667 

or ers"p..""Il!!!! Stacker, straw. C. II. Pettijohn . . . . . . . . . . . . . . . . . . . . . 662,813 
Staging. portable. J .  W. Jone . . . . . . . . . . . . . . . . . . . . . . . 662.566 

Without steam Power shoa14 Staple .ettlng macbIne. McKay & Welton . . . . . . . . . 662,495 1l8e oor Foot and Band . Power Stave sawing off and gaininJ{ machine, L . . D. 
lIachinery. Send for Cataloguea Vogel . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . . . .. . . . . . . . . . . . . .  66'2.839 

A-Wood.worlrlng Jlachinery, ��::::-: �����fg;: I�·:·S�����: : : : : : : : : : : : : .  : : : : : : :  �:� 
SE�r;���Se:ro. CO. y,.�il1t�j"�!!��!::1 ���:::-: ��:g: }�. �:. r,,�;��: : : : . : : : : : . : : : : : : : : : : : : : : : : :  �:� 
695 Water St., Seaec:a Falls, N. ��rt�� !���r�o�.

t
�:�Go

e
J�ii : : : : : : : : : : : : . : : : :  : : : : : :  : : :  �:m 

Stopper. See Can stopper. Tube !'to .Jper� 
Switch. See Ceiling switch. 'relet-bo, le switch. �E NG INE.& FOOT ' M A C H I N E.  S H O P  O U T F I T S , 

I T  OOlS A N D  SUPPLIE S i ':  , ATHEs. :,l BASlIAN lATHl  CO '��������� ?6 
Foo' t and Powe' r and Tnrret 1.athe'!! Plan. ersJn!?haper., and Drill J:Tesses. 
SH IilPARD LATHE CO . . .... W. 2d St .• Cincinnati, O. 

T H E  HALL 
BRASS P IPE  WRENCH.  

A PERFECT TOOL 
WITH "·lt WTIO N GRIP. 

Buaulngs for all sizes and shapes. 
HIllbly poli.hed pipes made 
np wltbout scar or Injury. ' 
For Oirculars ana Prices 

WAI.WORTH 
1 28 TP t36 FEDERAL ST . .  

. . .. "","-FACTS ABOUT 
FACTO R Y  TOO LS. 

Anything and everything you want to 
know about factory tools or any other 
tools WIll be found fullr explained in 
tbe new and enlarged edItion of 

M O N TCO M E RY & CO. ' S  
T O O L  CATALOC U E .  

'I'horonghly up-to-date, with hundreds 
g� �':.';;f�"i�
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for study and reference, chock-full of 
useful and technical information. Ev
erybody 'should have It. By mail. for 
25 cent •. 

" CO., 1 05 Fu lton St., New York City. 

� SA'VE ONE·HALF YOUR FUEL t��:t " We Tell You How. 
Joc:beater Radiator Co. 26 furnace St. Rochester, N.Y. 

B A R N E S' -
UPRIGHT DRILLS 
Complete line. ranging from Light FrIc

tion Disk Drill to 42" Back Geared Self
Feed • .• .,. SfJI'Id for New Oatalogue. 

. W. F. &')OHN BARNES CO. 
1 999 Ruby Street, "ROCKFORD. ILL. 

C U Y E R ' S  PAT E N T  

DE$ULPHURIZING FURNACE. 
Latest. Cheape.t and Be.t. 

�.�I-rJ-� -
Takes the place of Heap 

or Stall Roa.tlng. 
Saves time and money. 
Write for particulars. 

Casilia 51" LIMA. PERU, S. A .  

COS URN PATENT TROLLEY TRACK 

HOUSE DOOR 
HAKCERS� 

The II� made with adju.table track; 
The track can be put up In 30 minutes. 

.,. SfJYId for Book. 
The Coburn Trolley Track Mfg. Co.,  Holyoke, Mass. 

12-lnch Pipe cut off and 
Thread�d with ease by one 
man and a 

FOR B ES 
PATENT DIE STOCK. 
e
J:.al��'}:'S J':���natelY 

THE CURTIS & CURTI!!; CO., 6 Qarden Street. . BrldKeport, Conn. 

TH E E U R E KA C LI P  
The most useful article ever Invented 

;��.��iJi�r.:
s
�iuA�����!�s���: 

anee 'Companies and business men gen� 
erally. Book marker and paper clip. 
Does not mutilate the paper, Can be 
lJ.�

e
%���t�ni. £�o�!li�g, �'l1.{i'tn�;,j 

and notion dealers. or by mall on receipt 
of price. Sample card. bl" mall, free. Man-
'to%ctC:.� VoxC3iVl!�:tY:ld�1�Y. 
N E W 

(The TrillderJ. ,c f, •. 

��:�l
a
J,�'i������8 

gl"",s. Sena for O"'<>!iI�r8 •. ; 
' Q U E E N  & C() . '  

Optical a��c;;:"t.t 
i !�ru-

1 0 1 0  Chest nut Street, 
NEW YORK : 59 I!'lfth Ave. 

S I G N A L I N G  THROUGH " �tP A C E  
without wire •• -An article by W. Preece • .'4e&crtbing tbe 
new Marconi system of teiegraphing without wires. 
6 I I lu.trations . SCIENTIFIC AMERICAN ' SUPPLEMENT 

�e\�!eal!':".!� 10 cents. For ewe by MIHU!'� 00. and all 

Table. - See Extension table . . 
Table su pport. F. A. Millikan . . . . . . . . . . . ' "  . . . . . . . . . .  662,700 
Tanning, C. O. Natusch . . . . . . . . . . . . . .  , . .  , . . . . . . . . . . . .  662.804 
Tanning apparatus. C. J. M. Fleetwood . . . . . . . . . . . 662.8!16 

�::��h':,"nbe S;!�t':::,�t��
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Tbeatrical appliance, L. J. Carter . . . . . . . . . . . . . . . . .  662,708 
Ticket and hOlder tberefor. mileage, J. C. Hickey 66'2.723 
'.rie. See Railway tie. 
�t�eP�:��er�ru�b;���\v.· Conins: : : : : : : : : : � : · : : : . : :  �:� 
'fire setter. rubber. A. W. G�ant . . . . . . . . . . . . . . . . . . . .  662.640 
Tire setter. rubber. A. S. Krotz; . . . . . . . . . . .  662.649 to 662.651 
Tires, device for equipping vehicle wheels with 

rubber. A. W. Grant . . . . . . . . . . . . .  ; . . . . . . .  662.641. 662.642 
Tobacco pipe. W. N. Haring: . . . . . . . . . . . . . . . . . . . . . . . 662.692 
'I'ool handle. W. E. Wood .. . . . . . . . . . . . . . . . . . . . . . . . . . . 66'2,741' 
Tow line operator and alarm. F. P. Davis .. . . . . . . . . 662,774 
Toy. Ruth & Dauber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.577 
'l'oy bank, S. W. Potterf .. . . , ... . . . . . . . . . . . . . . . . . . . . . . .  662,735 
Toy parachu te, C. Smitb . . . . . . . . .. . . . . . . . . . . . . . . . . . .  662.701 
Trace carrier, J. B. Gathright . . . . . . . . . . . . . . . . . . . . . . . 662.b71 
Trace .upport. H. G. Aden . . .. . . . . . . . . . . . . . . . . . . . . . . 662.504 
Trap. See Animal trap. Steam trap. 
Trolley wire suspension. J. W. Haynes . . . .. . . . . . . .  662.5.% 
Trousers hanger. 1." F. IJ. Pynchon . . . . . . . . . . . • • • •  662,656 
'I'ube .topper. Ravier & Janet. . . . . . . . . . . . . . . . . . . . . .  662,819 
Tubinll. C. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.787 
Type case, H. L. Keyte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,625 
Type composing and distributing machine, E. F. 

Linke. .  . . . .  . .  . . . . . . . . . . . . .  . , . . . . . .  . .  . . . . . .  . . . . .  662.652 
Type or the like. reproducinjl. W. H. B. Miller . . . . 662.573 
Type settIng or composing machine, HodJ{kin & 

May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.724 
Typewrit.er erasing shield, M.. A. Brown . . . . . . . . . . . 662,591 
Typewriting keyboard, touch , B. P. Tcherkassob 662.8:\4 
1'ypewriting machine, L. S. Burrid�e . . . . . . . . . . . . . .  66'2,31';{ 
Typewriting machine. E. A. Hopkins . . . . . . . . . . . . . .  662,790 
Underreamer. W. Dunca.n . . . . . . . . . . . . . . . . . . . . . . . . . . &'2,895 
Valve, J. Barlow . . . . . .  , . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  6fi2,5li 
Valve action, pnel1matic, C. M. Welte .. . . . . . . . . . . . .  662.705 
Valve, balanced slide. W. Krunt.chak . . . . . . . . . . . . .  662.599 
Valve. dry pipe. W. B. Illrb . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.559 
Valve. lloat. E. A. V • .liquette . . . . . . . . . . : . . . . . . . . . . . .  662.837 
Vaporizing, cooling', and aerating apparatus, liq-

uid di.tribution for. W. H. Weigbtman . . . . . . . .  662,612 
Vault, H. D. Hibbard . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 662.430 
Veblcle jlearing; automobile, L. H. Dyer . . 662.400. 662,401 
Vehicle spring, W. Parfrey . . . . . . . . . . . . . . . . ' . . . . . . .  662.870 
Vehicle wheel, J. N. John.on. . . . . . . . . . . . . . . . . . .  662.41:\ 
Vehicles, electric traction for tramway or simi� 

Jar. A. Baisieux . . . .  " "  . .  " . . .  " . . . . . . . .  , . . . . . . . .. . . .  662.380 
Velocipede brake. Schmidt & Berberich . . . . . . . . . . 662.602 
Velocipede. cbainless. J. S. Copeland . . . . . . . . . . . .  66'2.891 
Ventilating and heating apparatus, Soderlund & 

Lonnbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.473 
Ventilator. See Car ventilator. 

. VesselS. ,apparatus for arresting motion of navig-
able. H. Simp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.M29 

Vise, bench. W. Van Manen . . . . . . . . . . . . . . . , . . . .  ' . . .  ' . .  662.660 
Vise. hand. C. H. Jenkin ... . . . . . . . . . . . . . . . . . . . . . . . . .. 662.5:35 
Wad chute. W. L. Morrl .. . . . . . . . . . . . . . . . . . . . . . . . . . .  662,494 
Wad punching and lubricatlnl' device. W. L. 

Morris. , . .  , . . . . . . . .  " .  " . '. " . . . . . . . . . •

. ;..... .. . .  . . .  . . . . . . .  '662,4�i 
Wagon bed hoist. A. Moyer . . . . . . . . . ... . . . . . . . . . . . . 66'2.800 
Washer. See Carria�e washer. 
Wa.her. J. E. Lenhult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.800 
Wa.hlng machine, H. A. Hartman." . . . . . . . . ; . . . . . .  66'2,425 
Washin� machine. J. G. Kincaid .. . ; . . . . . . . . . . . . . .  ; 662,795 
Watch winding indicator. O. Ohlson .. . . . . . . . . . . . . .  662.005 
Water lIage attachment, W. M. McLeish . . . . . . . . . .  662.732 
Water regulator,. L. B. ��uJton . . . . . , . . . . . . . .  � . : . "  . .  662.488 
Water repellent, compound for rendering fabrics. 

C. J.ichten.tadt . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . .  662,695 
Water tank heater. C. O. 8ascber . ;. ;. " . .  " " "  . . . . . . . . .  662.7',)8 
w
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662.632 

:Weaning,calves or colts, etc., blab or muzzle fol", . 
J. W. S�ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 662,471 

Wheel. See Conveyer wheel. Crank wheel . 
Planter drive wheel. Sprocket wheel. Ve
hicle wheel. 

Wheel. W. E.ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.594 
Whillletree hook. A. K. Wulfe . . . . . . . . . . . . . . . . . . . . . . 662.1>12 
Window cleaner. E. M. Farmer . . . . . . . . . . . . . . . . . . . . .  662,71H 
Window oDening or closing apparatus, E. Klebbe 662.7'94: 
Window screen. E. G. Holden . . . . . . . . . . . . . . . . . . . . . 662,725 
���gc����c� m:�����: . �:. �'.��.����: : : : : : : : : : .  �:� 

DESIGNS. 
Air cushion. Hogan & Meinecke . . . . . . . . . . . . . . . . . . . . .  3:1.61H 
��l�: tv.

S
��s���strom : : : . :  : : : : : : : . : : : : : : : : : : .  : : : : : : : :  ��:� 
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Bracelet.. I. V. Arvonen • . . . . . . . . . . . . . . . . • • • • • • • • • • • .  � .  R3.611 
Comb. F. W. Grell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,612 
Hoof 'pad, C. �'. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113.615 
Ranl'e. steel. J. 1.. Gobeille . . .  : . ;  . . .  ; . . . . . . . . . . . . . . . .  113.619 
�:�t:����'it��s�;..�·. ?:'�:.

l
.��: : : : : : : : : : : : : : : : : : : :  �:��� 

TIre channel rim. vehicle. J. G. Webb . . . . . . . . . . . . . . 113,616 

TRADE MARKS. 
Asbesto. cellular pipe and bOiler covering. H. W. 

Johns Manufacturing Company . . . . . . . . . . . . . . .  35.496 
Beverages, non-alcoholic. Navena Company . • • . . . .  35,'&99 
Blackboards, C. It'. \Veber Company . . . . . . . . . . . . . . . .  35,00 
Buckles, buttons, and clasps. American Steel : 
con?:c;�b�l(���mr:

n
rabiei· · for�: '  ·Gardiiier�i;uc·a8 35.49

1 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80,497 

Drillings and .beetinjls, G. Woolley & Company . . 8O.4!l( 
Explosives. Delta. Powder CQmpany . . . . . . . . . . . . .  ;', 0 ,  35.510 

�gg�� ����]�eit8b::.
i
���t��I�

n
a
g
m���IKt�nI.: . <le(iney, 35.501 

LU!����iJ�J?�l����;·j��n;be;:compaijy: . : : : : :� : :  �:� 
Malt extract. D. Lutz & Son Brewiug Company .. . .  3.5,500 
Medicme, certain named. E. M. Re�is & pompany 35.503 
MedicineM . certain named. Bokschi7:ky & -El.'otkoW-

ito. . . . . . . .  , . . . . . . . . . . . . . . . . . .  . . .  . . . . .  . . .  . . . .  . . . . . .  :15.502 
Metal. antlfriction. W; A. Hardy . . . . . . . . . . . . . . . . . . . . 80.508 
Musical instruments. certain named, Aeolian 
Ru���P���iiii: ' cert .. ii; · iiMii4 ' Aliie;,' . RiJ:tii;er 80.(95 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :15,49'2 
Sewing machines, attachments. and accessories. 
Shi�:.'C��& itu�

i
�:::!�!;:·s�.

m
.���::: : : : : : : : :  �:� 

SizinJr and finishing preparations for textile fab-
rics . M. Warnier & Company . . . . . . . . . . . .  :15.504. :15.505 

Steel utensils for cu1i1Jt\t!Y_d, sur�ical purposes, 
enameled. RotbsciliWi. .. . . .  ' .�It. ,,.ers &; COmpany . . . . .  35.507 

Type�riter m aJ1 U fl ]s ,'Ml��eference sheets used 
therewitb . n. Torr,ElY;1" ; �',"" " " " " " " " " " ' "  :15,400 

' l ,� ' Il;tA1lELS . 
'j,::, i���,j'"' 

Ease,"� :�1f"'.t�liJet preparation, E. V. 
. . . . . . . . . . . . . .  . .  . .  7.918 

:::(l.a!�.��e
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C����:t:
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� 
7.928 

. .  . . . . . . . . . . .  7,930 
a mediCine, N. 

. .  . . . .  . . . . . .  . . . . . . . . .  7.919 
Ale." fe r g1n�er 

. . . . .  _ . . . . . . 7.925. 7.!!26 
Beer, JJ for root 

. . . . . . . . . . . . . . .  7.924 
:'.".:"'''!!,''��:i;,,�,:v mediciiie: ' Dairy 

7
.920 

. . .. .. . . . . .. . . . . . . .  7,921 
& Company . . . . .  7,923 

for whi.ky, A. Kod· 
'W'ai80ii � :  : : : : : : : : :  
for baking pow-

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.929 
and c01l'ee. S. B. Greenhouse. 7,927 

Do Yon Know there t. NONE 
EQUAL to 

AX OLDS 
Casoline Engine 

S25.00 
pays for this ad., and thousands are 

made happy by our addre.s. 
OLDS MOTOR WORKS,  DETROIT,  M I C H .  

" WOLV E R I N E "  
Gas and Gaso l ine  Engines 

STAT I O NARY and M AR I N E .  
"Wolverine" I.Johe only rever.lble 

MarineGa8 Engine on the ma.rket. 
It i. the Ii",htest engine .for It. 
power. Requires no licensed en· 
gineer. Absoluteill sa!e. Mfd. by 
WOLVE R I N E  M O T O R  WORKS, 

12 Huron Street, 
Grand Rapids, Mich. 

manufatturtrs' mOdds 
of every description made to order with prompt-

�::,
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an
�:��e�Ycas�Oil:

l
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meters. �evoluWon Counters, etc.; in fact. any kind 
of model made from designs. Also special tools and 

:'�l:.'�7ea°Ir�� t��:j,:'anwti:���
e
e���:'&a�t 

IT lllustrated circular free. 

tbt Pratt � Wbltnty £0.. fiartford, £OI\I\. 
GRAND PRIX, PARIS, 1900. 

<If C H EAP 
Is obtained from a Witte 
Ga.oline Engine. It Is 
economical, d u r a b 1 e, is 
.old rilfht and guaran
teed for 5 years. WrltO 
for catalogue C. 
WITTE IRON WORKS CO. 

519 West 5th Street, 
Kansa. City, MOo 

PO'W' E R tit 

THE OBER LATHES 
For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au
ger, �'i1e, Knife alld Chl.el Han
dlcs,Whiffi.etrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table and Chair Legs and otber 
[rregular work. 

Patented. .,. SfJI'Id for O ... cular A, 

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

Using Natural Gas. 
I 'oal Ga •• Producer 
G .... and Gasoline di
rect from the tank. 
1 to 40 H. P .• actual. 
The SprinKlield 

Gas Enlfine Co. 
2l W. Wasblngton St. SprinKlield, O. 

Economical Gas Engine Igniters 
of every description for Stationary, Marine or 

Antomoblle Enlfines, 
Dynamos, MaKnet08, 
Starters, C o i l s  a n d  
PIUKS Cor either tonch 
or jump. spark. 

Electrical Mfg. Co.,  80 St. Clair  St. ,  Dayton . 0 

K R O MS K O P  
Color Photography 

Nattlh'e'8 Be.ttex! " it sooms almost a '1niracl,e ! " 
.. To tbe Already long n.t of marvelous devices which 

t'�l! ��:n:�O:���fD:��tlci���e�,ust be added 

Kromskop's itromoKrams and Kromskop's 
Cameras, now ready. pr SfJI'Id stamtp for booklet. 
IVES KROMSKOP COMPANY. Incorporated, 

1324 Chestnnt Street, Philadelphia. 

WELL DRILLING 
. . Machines 

Over 70 sIzes and styles, for drilling either deep or 
shallow wells in any kina of soil or rock. Mounted 
on w heels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechaniC can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

" NEW ROOFS FOR  OLD " ��o:::'
PI�:��a 

without the aid of a .kllled roofer If you will get 
Warren's Nal u ral Asphalt Strong Su rface Ready Roofi ng 

and attacb It to the roof 
yourself. S u r f a c e  com
pleted. No need for paint· 
ing. Only needs nailing 
down. Comes in ro11s · of 
108 .quare feet. Made of 
genUine Trinidad aspbalt. 
Postal brings particulars . 

Warren Chemical " Mfg . Co.,  85 Fulton .St . ,  New Y o rk. 

EVOLUTION OF THE AMERICAN LO-
comotlve.-By Herbert T. Walker. A valuable series 
by a member of the Hational Railway Mu.eum (;ommlt
tee. The locomotive from 1825 to date Is de.cribed and 
�:�:�
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TIFrc AMERI CAS >lUPPLEMENTS 1 1 1 � ,  1 1 1  3, 1 1  1 4 • 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 

OJ UJUSUHl OFFER 
tbt Sdtntlflt JlmnitAn 
And tbt World', Work 

The New 

I l lustrated 
Monthly 
Magazine 

" A  magazine 
wblch buaypeople 
can a1l'ord to take 
the time to read." 

-A Lawller. 

" A m82azine 
which commends 
i tEelf to thinking 
men." 

-A Railroad 
Manager. 

FOUNDED ON AN IDEA. 

THE World 's Work is an Illustrated 
Monthly Magazine reporting the im

portant results in all branches of the 
world 's activity and achievement, written 
by men who know their subjects and who 
belIeve that their own country and their 
own time are good to live in . It is a 
part of the cheerful world of action. 

The Magazine tells the men who are 
doing " the world 's work " and who are 
pressed for time what is best worth 
knowing and thinking about. 
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a
lt�� ited time we offer a combined prepaid ;rearly subscription to tbe Two Malfazines at $4.1)0. The magazines can be sent to one or dl:llerelJt addresses. 

SubStriptions may be sent, either to 

MUDD & CO., 36 1 Broadway, 
OR TO 

Doubleday, Page & Co. 
34 Union Square, East, New York. 

A DESIRABLE HOLI JAY G I FT. 

D R A P E R ' S  
Re-cord ing Thermometer 

Standardized a nd Warranted; 
Gives a correct and continous record 

in Ink on a weekly chart. 
ur Write jor ParUcu/ars. 

THE DRAPER MFG. CO., 
1152 Front Street, New York. 

For I:'ver-y outdoor purpose the new el�ctric light, 
C LOV E R  L E A F  LA M P  fs the best. Wind an-tlwater-proof. · Cannot'bJow 
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no grease, no ameJl. �rice, with a-cell battery;t-1 5: 
American Electrical Novelty & Mfa'. Vo •• 

266 Ventre Str�et. N ew ___ Y ork • . : :' , _ ;  
Write for 1900-1901 Catal�e_ of Electrica� �o��Jtie8. 

MORAN FLEXIBLE JOINT eI;' . :s 
Cor Steam, Ail' or l.iquids. . c -

Made in all sizes to stand any desired pressure. 
Moran Flexible Steam Jo i n t  Co •• Inc'd, .

.
. . • 147 'i'hlrd !;treet, LOUISVILLE. "KY. · . '  

NOW R EADY. 

AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATED B Y  

Steam. Hydro-Carbon, Electric and Pneumatic 
Motors. ' 

By GAR D N E R  D. H I S C O X ,  M .  E .  
Author o f  " Gas, Ga80lene and o n  Vapor E n  .. tne�," 

and " Mechanical Mo'\'ementto1, DevlceA 
. 

and AppIlances." 

PRICE $3 .00 POSTPA I D  • 
'.{1his-work is- Y/ritten on a broad basis, and comprises 

In Its .cope a full Illustrated description 'wltb details of 
the progre.s and manufactUring advance of one of the 
most important innovations of the times, contributing 
to the pleasuxe and business conve:r;ience of mankind� 

The lllake·up and manageinent of Automobile " ehlcles 
of all kind. Is liberally treated, and in 8 way that will be 
appreciated by thuse who are reaching out for a better 
knowledge of the new era In locomotion. 

The book i. up to date and very fully iIIu.trated with 
various types of Horsele.s ('arriage., Automobile. and 
Motor Cycles, with details of the .ame. 

Larlfe 8 vo. About 400 palfes. Very Fnlly . Illustrated • 
.,. Send jor circuJar of contento. 

MUNN & CO. 36 1 Broadway, New York 



BEAUTY 
that is more than skin deep 
is acquired by II few mo
ments daily use at home of 

THE Whitely 
Exercise 
���::a�U!�e�: ���l::, 

m:
ce
p:rfed 

form is the result of itg use by men, 
women and children. It expands 
chest, develops bust, corrects 
�h�

n�ack�o;����� :!��f!��� 
and promotes 

Perfect Physical 
DeveloplDent. 

Equally essentia.l to athJete 
and invalid. Your doctor 
wilI r e c o m m e n d  tbt 
Whitely , if you ask him. 
Four Grades-t2,$3,t4,$5. 
SOLD BY DEALERS. 

The new " TIGER BOOK
LET" full of origiulLl iBns-

}��OSENTd
Fil':i�ling 

Special X-Mas Offer. � 
On receipt of price we will 
forward one machine pre
paid to any address! snd will . � 
refund money on ts ret.urn 

���y� 

Send 1 0  c. �dU:��I�i.�!�l.': 
Dr. Anderson of Yah:. Every page of this Me. book i. 
interestmg' and meets somebody's need. New edition just 
out, fully illustrattld. 

WHITELY EXERCISER CO., 
2!i Bradley Buildiug, Chicalro. 

In the Pay 
Envelope 

That's where our education 
affects you. 

We teach mechanics the theCJry 
01 �heir W01'k; help misplaced peo
ple to change their work; enable 

young people to aupport themaelves 
while learning a pro/ession_ 

250,000 students and graduates in ]leekanleat, 
Bleetrieal, Steam and ChU Engineering, Arehlteeture, 

Telegraph,., Stenograph;r, Book-keeping, ete. Write for 
cirCular and mention 8ubject In wbicb interested. 

IIITERUTIOUL tORRESPOIDENCE SCHOOLS, 
Establlsbed 1891. Capital $1.500,0110. 

Box 942 Sera.ton, Pa. 

E LECTRICAL ENI I N E E R I N G  
TAUGHT B Y  MAIL .  

Write for our Free illustrated Book. 
.. CAN I BECOME AN ELEC. 

TR.ICA L ENGINEER. ? "  
We kach Electrical Engineering, Electnc Lightin�, 

Electric Ral1wayl'l, Mechanical Engineering, Steam EOj:d
neering, Mechanica.l Drawing, at VOllI" home by mal l .  
Institute indorsed b� Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240.242 W. 28d St., New York. 

A " HUMMER " OF A HAMMER .  
�����er!'g.f.� b���:�:r �8 ���fe�f H.Ltnltll

er is 

CLEVELAND 
PNEUMATIC 

HAMMER. 
is light in 
air and very 
uses. Fully 
tools In free catalogue. 
C leveland Pneumatic Tool Co. 1 9  Fran kfort St .Clevel'd,O.  

The Fraction of Ii Hai r's Breadth 

\11 
Implie8 the most minute accu-�_$ racyanft It applies partl!'lliarly 

I��-���ito t.hat wonderfullnreClse tool £t shown in cut-the Eight-inch 
_ . - _ - .Precision Lathe. Bed, 40 A. � .11\ inches iong, of fine grade cast .,� iron, milled and scrape finish, 

FI-�nch swing, 22 inch between centers. Plain turni� and endless other operati(,ns 
�:l tue

d�'ii£����d,:
itMa':�a��el;y

ery part built to 

FAN E U I L  WATCH TOOL CO., Brighton,  Boston ,  Mass. 

If you want best CH UCKS, buy Westcott's 
Double Grip 
Little Giant GO: .... ,I .\fii ..... 

on vour kitchen 8tove furnishes f�?N� 'i,�.:r.
st

�!::,dp�
e
�:

t
:�e-::����I'!,� 

r!.�·.A�::l��t q.�h�lfJfl!1�l�}ii 
18 ve� satisfactGry. It is nseful and 
l:'t1 .... I� ... I�"EStiatfE!l�:1ll u8ed 

Highest award at Paris Exposition. 
CUPRIGRAPH CO., 

Chicago. 

............................. 

: Starrett's Combination Bevel : 
• for laying out work, measuring or . • SbOW� any angle desired • • . �. �o:.fl

a
tat�\�: . 

• PrI� 00 sbows many uses of . • .. . . thl8 tool. Oatalouue, .  • 112 pages, free. The . • L. S. Starrett Co • • • Box 13, Athol, Mass. • •••••••••••••••••••••••••••• 

STEEL BOllS 
tor ftattel'llng wire tor all purpose8 

IT Sen4 1M cirCUlars. 
BLAKE & J OHNSON , 

•• 0. ... 1, WATiIlUIY. OONM. 

GENUINE , . . • 

6ml1l·(Jp/I(JQe 1/ 2 P nco 
and RECORDS-New 

When we discovered the wonderful ZON-O-PHONE process of recording 
and reprod\1c ing sound, we abandoned the Gram.o-phone, and developed the 
new ZON-O-PHONE process at an enormous expense. We now o1Jer the 
GRAM-O-PHONES and GRAM-O-PHONE RECORDS, new, at half-price. 

BRANCHES :-CHICAGO, 161 State Street. BOSTON, 178 '1'remont !Street. PROVIDENCE, 457 West
minster Street. PHILADELPHIA, 13 North 9th Street. DENVE R ,  1509 Tremont Street. 

N A T I O N A L' C RA M -O - P H O N E COR PORATIO N ,  874 B ROADWAY. N EW YOR K. 

Elgin Watches 
are renowned for their ac
curacy and durability. The 
Genuine Ruby Jeweled Elgin 

comes in si zes and styJes to 
e u  it everyone. SoJd by jew
eJers. 

An Elgin watch always has 
the wor(l "Elgin" engraved on 
t-)Ie works-fully g.laritnteed. 
Booklet Fre •. 
ELGIN NATIONAL WATCH CO. 

ELGIN, ILL_ 

BICYCLE TIRE REP AIRING.- THE 
Mending of Single Tube Tires. - A practical article il l os
tratinjZ the method of insertin� patches and plugs with 
pliers and pluggers, together with rubber band plugl'ing 
and the use of puncture bantls. 9 illustrations. Con_ 
tained in SUPPLEME"T 1 1  U·�. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

Asbesto -
Metal l ic  

Packings 
S H E E T I N G ,  G ASKETS. TAPE and PISTON PAC K I N G S .  

h;X��urfc
a
':.�;�:e �h*,�lf:}:'u!,:,,[�{es e�::t��:

a
�.

or 

C. W. 1'KAl.m , .. Gi GO., (Est. 1874) ,  88 I'earl St •. Huston, U. U 
F R E S H  A I  R 

Is drawn through our air valve and pushed out exhaust 
every other revolution. Gasoline inlet is opened only 
when impUlse is needed. You see the advantages ? 

1 to 35 H. P. StatiOnary. 

13S" Jefferson Ave., Detroit, Mich., U.S.A. 

BALL BEARING AXLES AND RUB-
bet l'ires.-A patti-read before the Carriage Builders' 
f!�

t
\O�e
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a���ri:�a��o b�

i
��<iJ��

i
�r�:1t�

r
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bearings and pneumatic tires in road vehicles. Con
tained in SC I ENTIFIC AMERICAN SUPPLEMENT, No. 
!l1I�. Price 10 cetlts. To be had at this office and from 
all newsdealers. 

EL SC I EN TIFIC NOVELTI E S. 
Models of J,ocomotives, Railways, Dynamos, Motors, etc. Safe, Practical, Durable. 'Most complete line In the world. Illustrated booklet tells all about them tioent free. THE CARLISLE & FINCH CO., 2;13 East Clifton Aveuue, Cinciuuati, Ohio. 

(bt $dtntiflt Hmtritan 
PUBLI OATIONS FOR 1 9 0 1 .  

The prices of the dill'erent publications In tbe United 
States, Canada, and Mexico are 8S follows : 

RATES BY M A I L .  
Scientific American (weekly), one year, $3.00 
SCientific American Supplement (weekly), one year, 5.00 
E

X�3\:g�!�fs�f�eEi�fi���c �me�ca� (m�nth: .  3.00 
Building Edition of the SclentiOc American 

(monthly), - 2.50 

CO M B I N E D  R A T E S  
In  the United States, Canada, and Mexico. 

Scientific Ameri.can and Supplement, - 7.00 
Scientific American and Building Edition, - 5.00 
SCi��:!i� �'3���81ni'i��flg�, A�eri�an _ Su�ple._ 9.00 

TERMS TO FOREIG N COUNTRIES. 

pJi,�I'c���;!� :����f:��:����f;s s::�,gl��:�
can 

u. s. Engli,b 
Money. :��ea: 

SclentiOc American (weekly), - - '4.00 0 16 5 

Scientific American Supplement (weekly) 6.00 1 4 8 
Building Edltlon of the Scientific Amer-

ican (monthly), - - - - -. 3.00 0 12  
Export Edition of the Scientific Amer-

ican (monthly) in Spani8h and English 3.00 0 12 , 
COM B I N E D  R ATES TO FOREIG N COUNTRIES 

ScientiOc American and Supplement, - S.OO 1 H 11 
Scientific American and Building Edi-

tion, - - - - - - - - 650 
Scientific Ameri�an, ScientiOc American 

Supplement, and Bnilding Edition, - 11.00 5 
ar- Proportionate Rates t(fl' Six Months. 

The above rates include postage, which we pay. Remit by postal ur expreSS IDonGY order, or draft to order of 
MUN,N & CO., 381 Broadway, New York. 

A U SEFUL G IFT FOR MOST PEOPLE. 
Complete Manicnre Outfit In 

plash and satin lined case con
sisting of file, cuticle knife, 
cuticle scissors and 6 emery 
�f.M�

s, 
(J��llat.:r

rr
:.!i���g�� 

:
a
ff:r����f'o

t���
g�

�d cases 

Forquignon Mfg, Co. ,  
835 Broad!l1lay, New York.  

MINERAL PRODUCT OF THE UNITED 
State8 In 1895-1896.-A valuable " ",ble, accompanied by 
stati8tlc8. SCIENTIFIC AMERICA . SUPPLEMENT 1 1 1  II. 
PrIce 10 cents. For sale by Munn '" Co. and all neli'8-
dealers. Send for 1000 catalogue. 

S I Z E  4B X 34 I N C H ES 

This map is particularly interesting and 
valuable, as It shows in colors the dif
fereut divisions of territory In Amel'ica 
acquired since the Revolution. The 
original thirteen states, Louisiana pur
chase, the Texas Annexation , the Glills
den purchase, the cllssion by Mexico 
and the northwest acquisitions by dis
covery and settlement. It will he sent 
postage prepaid on receipt of price. \ 

P.S, EUSTlS, Gen. Pass.Agt.C.B.aQ.R.R.,CHICAGO 

HIGHEST G R A D E  ENGINES FOR ALL POWER PUR POSES. Largest Exclusive Gas Engiue Factory in America • 

F I
I S GAS and GASOLINE ENGINES. H:r!� ��er 

Rngine. held In stock in prlncl
.
pal citie8 for quick dellvery_ SEND FOR OUR NEW ILLUSTRATED CATALOGUE 3. 

FOOS CAS E N C I N E CO . , STATION A ,  SPRINGFIELD. O .  

� Itn�B VA��R LAUH�HE� 
StOCk \:!!s8S 14 to 22 foot. 

We, Reliable and fully guaranteed. 
PllICI IMIlMl CO., n N. ntll $t_t, RIo' •• _ W,," 

DECEMBER 8, 1900. 

The Renovator's 
Business Gone 

' I  No," said Mrs. Progress, "I shall never need you 
again. You see, I am using the Ostermoor' Patent 
Elastic Felt Mattress, and it requires no re-makin&, 
because it is vermin-proof and never packs or . gets 
lumpy, as hair mattresses do. Good day." 

The Ostermoor 
Patent Elastic $15 
Felt Mattress, • 

Positlvely notfo .. sale 6y storts. 
We pay exp .. us char/{u to )10 .... door. 

\V e sell on the distinct agreement that you may 
return it at our expense and get your money back (without dispute) if not satisfactory in every way at 
the end of Thirty Nights' Free Trial, and posi-
�v�� fts

a
���ii�h�f�t�:��!J�!biritra������� 

. May We Send You Our Free Book P This i. all we ask. We want you to know about our mattress even if you have made up your mind 
:g:ta�of:ru:"r

o��pa:ei
b.;'�k �.

e
T�e �:t �7df�:e'l' a 

2 feet 6 Inches wide, 2s lbs. • • 8.3S} 3 feet wide, 30 Ibs_ • • • 10.00 .If" , 3 feet 6 Inches wide, 3S lb.. . 11·70 a :: 
4 feet wide, 40 Ibs. • • • 13·35 LoJoi 
" feet 6 Inches wide, 4S Ibs. . 15.00 • 

If made in two parts So cents extra. 

Express Charges Prepaid Everywhere, &\ Beware l There is not a single store in the coun
� .  try that carries our mat

tress ; almost every store 
now has an imitation 50-

. called 4'1 felt,U which is 
. . kept in stock to sell on our 

. advertising. Ou, nlme ��.. . . .  and guarn:ntee is 
,
on 

, ev�rJ' genuIne mattress. 

Ostermoor 4: Co .. 130 Elizabetb St., New York. 
We have cushioned 25.000 churches. 

Send for our book I I  Church Cushions'" 

fiavt 

You 

Sbavtd 
with the new Soap ? 

IT IS A R EVELATION TO ALL WHO USE IT. 

Hyomei 
ANTISEPT I C  SHAV ING  SOAP 

Made from the Fresh G reen Leaves o f  t h e  Tasmanian 
Blue G u  m Tree. 

All shaving soaps have heretofore been maullfac
tured from /ats, gr,au, oil and alkali. The fats and 
ot'ls clogging tbe pores producing pimples aud black
head.. The alkali burning and drying the skin, 
making it rough and tender. 

Hyompi Shaving Soap acts J ust the Reverse 
of all other Soaps_ 

It is .perfectly autiseptic and prevents skin dis
eases. It makes the skin soft, smooth and healthy. 
The more lather used and the longer it remains on 
the face, the more soothing its effect. To shave witb 
Hyomel Soap is a rare lUXUry. 

Sold by all druggists or sent by mail. PrIce � 
Sampl_ sc. 
Tltt R. T. 800TH CO., BrOWI St., ItbaOl, M.Y. 



bECEMBER 8, 1 900. 

GnOiG�us�����!D�ots £j[f!!l!I!Qg(lso S��ry�!=,:ENS 
The Progress of Invention Wor.ks. Camd e n .  N .  J . T H E  ESTERBROOK STEEL PEN CO. 2 6  Joh n  St . .  New York.  

In the Nineteenth Century 
By EDWARD W. BYRN, A.M. 

roJ1tf�r�fg�; p�ffI.�oo � .... ...,.'---' bu Mail, Postpaid. Hatf Red 
Morocco, Gilt Top $4.11 O. 

THE most important book 
ever pubJished on invention 
and di scovery. It is as read
able as 8 novel, being written 
in

.f\?J'�h�i'��';;s a most com-
prehensive and cOberent ac-
�?t��Is��: t£i���'it"e �g�� 
en age of invention," result
iUll in Industrial and commer
cial development which Is 
Without precedent. A chrono
logical c . lendar of the leading 
inventions is one of the most 
Important features of the 
book, enabling tlJe reader to 
refer at a glance to im portant 
inventIons and discoveries of 
any particular year. The book 
Is printed with large type, on 
fine paper, and Is el!lborately 
illustrated by 300 engravlngs 
and Is attractively bound. 

EXPERIMENTAL SCIENCE. 
TU [s Is a book full of 

tnterest and value for 
Teachers, S t ud ent s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. 1 his splendid 
work gives young and 
old something worthy 
of thougllt. It has in
fluenced thousands of 
men in the choice of a 
career. It will give any
one, young or old, in
formation that will en
able him to compre
hend the great im
provements of the day. 
It fnrnlshes sngges
tions for hours of in
structive recreation. 

20th editton. Revised and enlarj"ed. 914 p':Ses. 820 

����: 9��W3�
t
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l�a:OO. 
Ice. by m I, post.. 

T H E  S C I E N T I F I C  A M E R ICAN Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERT A. HOPKINS. 
12,000 Receipts. 7'&5 PlljIes. 

This s p l endid 
work " · contalns a 
carefu l  compila
tion 'of tbe most 
u s e fu l  .Recelpts 
and Replies given 
In the Notes and 
Queries of, COt .. � 
ri���e:

s
t�� 

I F  Y O U  S H OOT A R I F L fi 
Pistol or Snotgu,n, you'll make a Bu 's 
Eye' by sending three 2c . •  tamps for 
the Ideal Hand-book "A," 126 page. 
FREE. The latest Encyclopedla of 
Arms;. PowdMS, Shot and Bullets. Men ... 
tion SCIENTIF I C  AMERICA N.  Address 
CO., NEW HAVEN, CONN . •  U. S. A. 

C R A N T  T O O L  P O S T  C R·I N DE R  • • • •  !!t Very useful in tool rooms and machine shops 
where the quantity of cylindrical jl(rinding 
will not warrant the purcbasinJl ot an expen .. 
sive universal grinder. Exuerimental Work, 
S eclal Tool Models, etc. Address 

GRA T M�G. CO., 185 John Street. BrldK'eport, Conn. 

CROOKES TUBES AND ROENTGEN'S • • .  Pbotograpby.-Tlle new pbotograplly as performed by 1m MagIcal Apparatus the use of Crookes tubes 88 & source ,of ex.citatioD. Al l  _:It' ' .  
about Cl'l)okes tub�s. , SP�EN'l;I�IC ��ERICAN �UPPL_�- I .  Grand End of Centuq C8talo�e, just out, MENT, Nos. 1 8 1 .  i.S9r. �3�O .l4a • .  �44, 7 !1 2 .  , !I·� ov�r ·/w engravllll.s 25c Parlor l'ricks Catalo�ue free ���N��I"c' l:��icl�: �o�. ,��. l�a:d l�?f��I�r. MARTINK;A & CO.' Mirs., 493 Sixth Ave., New York. • 
These profusely i llustrated SUPPLEMENTS cont&in 'R 
most exhaustive series of arti ,cles on CrOOKes tubes amI 
tbe experiments performed wltb them. Amon�' them 
will be found Prof. Crookes' early lectures. detailing 
very fully the experiments whlcD so excited the world, 
and whicb are now a�aln exciting attention in connec 
�g't,:��d I�S�'t,���c��dfr���1 :"r,!,.�'iJ!�f:'!!�

s eacb 

Illustrating 
Taught by lWa;/a��

o
N�:�::!'!r:. 

Sket(Ohlnc_ Best methods. Prepares 
quickly for profitable work. -Largest 

and most practical s chool. Incorpo
rated. Individual i nstruction adapted 

to all. Students enthusiastic. Easy terms. 
Write to-day for tull particulars. 

lVatl6nai S"hool of' IlInstratlng 
. S8 Penn. Street, INDIANAPOLIS IND. 

.er,...�.� .. �.�.�. �.. � ' O N  T H E  L E V E L. "  " 
\f , ' _ You see in an instant just " whet'e " you'!' " • '. work is out by usin the " Which Way " • 
• .

.
� ...
. 
'C .. H 

.. 

"'
. 

,.,'1." Pocket Level. Size o� a silve'!' dollar, " in . •  
:. � __ . !t!�, s�e�C!l��:��ta��;r;:/or 50('. in • 
/L , - '- E. G. SMITH, COLUMBIA, PA., U. S. A. � " l?Llberal Inducement" to A.ent,,_ " �.�.�L� .. �.�.�. 

PATENTED ARTICLES 
A N D  NOVELT IES  r!:uI,!�lt�:-by��fa:' 
OTTO KON I C S LO W .  CLEVELAND, O H I O .  

MODELS '" E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLAR D ,  Fox Bldg . • Frankl in  Square. New Y o r k . ' 

\ '. 
H awkins' "Aids " to Engi neer's . 
Exami nations, with Q ue s ti o n s  Why Make Rubber Stamps ? 

, 
-- �- -= , -----------1 ,.",� " > AI, \ 

and 
e:��,:;rAStfft:;�'J��\�f�8 g!l� Not • 

�ormatioil. needed to obtatn an : Our u �ew York " Rubber Stamp Vulcanizers received 
eDJiOneer's license. 12. postpaid. the only- medal awarded any Vulcanizer, World's Fair, 
TllEO. AUDEL & CO., 63 Flftll I Chicago. Simple process. Large profits. Cftrcw.ars free . 
Ave., cor. 13th St., New York. Barton MIg . C o . ,  Dept.  A, 338 B'way, New York, U. S. A. 

ENTIFIC AMERI
CAN during the 
past .. fifty years ;' 
t og e t h e r  with 
��nrm;o

a
ri�b�d� ACETYLENE GAS AND CARBIDE OF 

dltions. 0 v e I' Calclum.-All abont the new ilJumlnant. Its qualities, 
l;�g:! ::�

e
:.,�� ���::'i:.7rit�

res
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e
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collected ; nearly of articles. �n" in complete form the particulars of 
every branch of this .ubject. Details of fnrn:wes for maklngth� carbide, 
the useful arts be- �a8 genera.tors. �a.someters, burners, etc. Contained in 
l�gls 

r
�n!�n\'h� l���:�Wo'"!"��f��>; un�

P
r����

T
i ofi�' If,��: 

most comprehen- 1 0 :J:5,  1038, 1 0� ' .  1 064; 1 0 " 1 , 1 0 ' 2, 1 08�, 
slve volume of the 1 083, 1 084. 1 08 11 , 1 0"'6, 1 1 114,  1 1 24, 1 I a 2 .  
����re

e
i�� g!'t�rg M.fJ'ffi�d .. M�ri..e:�J:..lg..;.ents each, by mall, from 

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

PrIce $Ii In cloth; $6 in sheep; $6.liO In half mo
rocco ; postpaid. 

A Complete Electrical Library 

An Inexpensive library 
of the best books on 
Electricity. Put up In a 
n e a t  f o l d l  n g  box, a. 
shown In cut. �'or the 
student. the amateur, the 
workshop. the electrical 
eng in e e r ,  scbools snd 
col ,eges. Comprising tlve 
books, as follows : 
Arltbmetic of Electricity 

138 pages, • . .  '1.00 

E�':�� �
o: ����l� 

How to Become a Suc-���:� 
.
Elec:r�cl�':i� 

Standard Electrical Dic
tionary, 682 pages, t3.00 

E�.:':��c;tt
.
y �1�p.

li�ed,l.� a�Je��}.u�g"il!::e�a��· 
A valuable and indispensable addition to eve1"l/ libr""l/. 

th4!'.!�o�er:v�tv��"ls��a<f,lf:o"';;;I��o'ri�� ��'t1le
r
�fo�L� 

:�l,��
e
f,!�r;:l1f!.i���o�,C!�Si�e

l
�;:�f!r

O
li�:t"u�';,� 

Price of $1i.00 for the complete set. The regular 
price of;the five volumes is '7.00. 

MAGIC Stage i l l usions and Scientific Diver
sions, including Trick Photog raphy. 

a�:�s..;� 
most at.. 
books of 
illusions 
by the 

MAR VEL.OUS I 
Bausch & Lomb-Zeiss 

STEREO Binocular 
. a/asses 

Used by the Armiesand Navies 
of the world. Power of a tele
scope. Size of all opera glass. Invaluable for tourists. sports. 
men and every-day use. 

An Exqulolte Gift 
lady or gentleman. Send 
for Holiday. BOOklet. " 

Baa"h ,. Lomb Optleal Co. 
Boebater, N. Y. 

NEW YORK CHICAGO 
For sale by all opticians. 

Mict'oscope catalog on request. 

51 FO:TKE 

Anyone seuding a �ketch and description may 
quickly ascertain our opInion free whether an 
invention is probably' patentaBle. Communica. 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken tbrough MunTl & Co. receive 
special notice. without char�e, in the 

Stitntifit lfmtritan. 
A handsomely illustrated weekly. Lar�est cir. 
culatIOn Of. any scientific journal. Terms. $3 a 
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO . 36 1  Broadway, New York 
Branch Office. 625 F St .. Wasllington. D. C. 

G R E A T E S T 
, F  A JV! I L Y 
N E VYS PA P E R  

Leslie's I llustrated Weekly 
It tells the story of contemporaneous events and Illustrates It 
with 'the most artistic pictures. Its cOl'I'espondents and 
writer" cover every important lif!ld the world over. 

LESLIE'S WEEKL V is a paper to keep on the library table, and to read and 

re-read, and to file away for useful reference. It is read by more families ot 

culture and refinement among the masses than any other paper of its Class in the 

world. It is the greatest, best, most attractive and cheapest of all American educa

tors . Its special features are worth your time and money: They i�c1ude Jasper 's 

\yeekly Hints to Money- Makers, answering without charge questions regarding 

n��;]�'��:�a��f l Stock and Bond Investments ; Hermit 's Life Insurance suggestions, . answering 
h without charge questions concerning Life Insurance. 

. 

Send One Dollar to the publishers ' address below, and Leslie's will be mailed 
to you regularly each week for a period of four months. 
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W:ANTED-Patented Metal Articles and Sp . clal Ma
chmery to �lanufacture on Royalty or Contract. E.ti
�����l;�ra. 

Quimby Engineering Co., 915 Ridge Ave., 

1 -2 H .  P .  lAS E N a l N E  CASTI N B S  
Materials and Phle Privts. Write for Catalogne 9. PARSELL & WEED, 129-131 W. 31st Street, New York. 

NOV ELTIES & PATENTED ART I C LES Manufactured by Contract. Punching Dies, Special Macllinery. E. Konigslow ":Bro •• l8l Seneca St.,Cleveland,O. 

FOR SALE.-Hydraulic·Ram, patented In the u;rtt;;d 
States, Great Britain and Belgium, and applied for In 
Canada. J. M. KLINE, Beavertown, Snyder Co., 1'8. 

FOR SALE.  -U.A.c�tYI��T!:,.T �:�ra?:r�,8��o British 
1��r�::'1!'W.�
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s
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�a��rie, N. Y. 

FOR SALE.-��
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f
3��� owners not acti ve nor conversant with the business. A thoroughly capable man who would know wbat and how 

to manufacture, with some capit.a.l, can buy this plant 
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s
l!o., Watertown, Wi8. 

etFOR B�t��!slgn
�H E A P  

. The Patent Right com g>�l'J: GIove; 
M. W. BAILEY, WOOD H U LL, ILL.  

• R E D c:aC, IC»�R AIR AID WATER TIGHTS I LOS. ANY DIAMETER , :ANY DEP'TH. WilLIAMS MFG CD. KAl.AMAZOO MICH. 

VOLNEY W .  MASON & CO. ,  
Friction Pu l leys, C l utches ! Elevators 

P R O V I D E N C E , R. I. $75 Month and Expen8es; no experience 
needed ;  position perm'anent; 8elf .. se�er, . 
PEASE MFG. Co. , Stat'n lo.Cincinnatl. O. 

GRI N D I N I  M I LLS FOR A L L  P U R POSES. 

versal Eccentric Mill. Address J�'I:"".t
u
�:f!.��h¥�; SON, 2S Rodney Street, Brooklyn, N. Y. 

Experimental & Model Work 
0Vr. &: advice fre<!. Wm. Gardam & Son.45-61 Rose St.,N. Y. 

S3 D S Send ... yonr add ... a af ura and w . ..  lll lhowyou . how io make '3 a day 
absoluMly 8ure ' we furnish the work and teach you free JOu wo;k in lIle locality whet'e you live. Stlnd U8 your addres� and we wtu 
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ACETYLENE APPARATUS 
Acetylene number Of the SCIENTIFIC AMERICA " SUP
PLI!lMJ<NT, describing. with full Illustrations, the most 
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The "as as made for and used by tbe microscopist and 
student; its use �D tbe magic lantern. 'rhe new French 
table lamp makmg its own acetylene. Contained In 
SCIENTIFIC AMERICAN SUPPLEMENT . . No. :lOIi". 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on tbls subject we rofer you to PIIIIe 21 
of Supplement Catalogue, sent tree to any address. 

MUNN & CO., 361· Broad way New York. 

BACKUS Illot'NE ENGINE 
Simple. Economical. Durable. 
Suitable for al l kinds of work. 

Backus Water Motor, cheapest power mown. 
Write for cirouJar and prices. 

BACKUS WATE R  MOTOR CO .. Newark, N. J . ,  U. S. A. 

For Sale .  Machinery 
Now at Norton Mi l ls, Vermont. 

I N  SAW · MILL A N D  PLANINC MILL.  
1 Double Erurine, 200 Horse Power. 3 Boilers. 1 Circu
lar Saw Boara Maohlne ; Carriage U ft. 1 Circular Saw 
Board Machine ; Carriage 55 ft. 1 Parallel Edger ; FldJl"e 
40 ft. 1 Clarboard Machine. 1 Lath Machlne. 1 Shl�e 
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�er (Light). 1 Planer (Heavy). 1 Steam l!l!tgIne, 60 
Horse Power. Bnttlng. TrlnlmIng 8awe, FIxture .. 8haftllltf. Beltlq, eto. �p1!ll' to ITV .... T .. .... Q� Nq$a ..w., " .. 



THE SKILL OF 
THE EXPER T 

Is employed in the 
cons t ruction of 
every part of the WINTQN MOTOR 

CAR R IAGE 
The best materials 
are employed in 
building It, and, 88 
a natural result, 

Price $l,!!OO. �� �jI!!:�����We Is reached. Handsome and durable in IInlsh, easy to �:�:.cgg����!.:. use. All paris interchangeable. 

THE WINTON MOTOR CARRIAGE CO • • Cleveland, Ohio. 

AUTO M O B I LE PATE NTS 
E X P LO I TATI O N  COM P A N Y. 
UN))ERT AKE8 :-The manufacture of Automobiles and Motor

Cycles. The examination of AutomobilE' patents. To enlist capital 
FtJJihN:sii�U:�;!c�di:�i��. make thorough e�aminations :f 

patents. Experts to test motors and automobiles. Opportunities to �:����d
E'
:��70�!!e��lr

h
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.
rop08itu�n8 to concerns willing 

I:tU RCHA8ES :-All meri\orlool'l patents, licenses and inventions 
relating to motor..cycles, IllOiom, gears, automobiles and their parts. 

" ,  B. HYDE, Secretary. 27 William St .. New York. 

aain, Snow, IGe - • 
cut no IIgure with a 

HA YNES-APPERSON 
AUTOM08ILE. 

If yeu own one of our auto
mobiles, you can go rain or 
"hine. They are all pro
vided with a storm-proof 
cover, and tbey are a com .. 
fort to use in winter as well 

aS lD All of 
our !'.u!b���<!��l�,:s_,,:� 

CHARTER ENGINE 
USED ::YA:iAbE,.E 

. F O R  ANY . PURPOSE 
FuEL-GasQl1ne, Gas, Distillate 

Statlonaries. PQrtables, Engi nes and 
Pumps, H olsters UP'" State Your PQwer Needs 

CHARTER GAS E N G I N E  CO.,  Box 148.  STERLIN G ,  ILL. 

C£he Dupliphone 
.... talking machine playing both small and large records. Combines 

two machines in one. 
PRICES { �h:!�:��:i!e DUPI!.p�one, .  . •  . . Itl:�g 

The Dupliphone Attachment 
Can be instantly applied to any Columbia Graphophone, 
A. T. Graphophone, or Home Phonogr�ph. By using it. 
Concert or Grand Records can be perfectly operated, and 
running of small records not interfered with. . 

Graphophone Dup"p,hone Attachment $ 1 6.00 Phonograph • .. 1 6.00 
IUmtmtro Gataloguu mailed on application. 

HAWTHORNE &0 S H E BLE MFG. CO • • I ncorporated. 
291' 8roadway,;N. Y. Citv, 604 Chestnnt St., Phila. 

Horns, Horn Stands, Cabinets and Talking Machines, Supplies. 

lf t"t isn't an Eastman, it isn' t  a Kodak. 

oake a 

K o d a k 
h o m e  f o r 
CHRISTMAS 
Kodaks, $5.00 to $35.00. 
Brownie Cameras, $1 .00. 

EASTMAN KODAK CO. 
Cata!tJgues fru a t  tlte 

dealers o� by ma,�l. Rochester, N .  Y. 

T H E  

aemJngton 
Typewriter 

Record 
AT 

Paris Expositions 
1 878 Oold Medal 
1 889 Oold Medal 

1900 A Grand Prix 
Highest Form of Award. 
Outranking All Medals. 

WYCKOFF, SEAMANS " BENEDICT 
327 Broadway. New York. 

lartrord TgpeWIitsIS 
.- �,,'\'" �\\,\ P R I C E  

�� �\:j"' .- $60.00 

The 

Hartford No. 2-Full KeybolU'd. 
Hartford No. 4-Single Keyboard. IT Oatalo{7lle8 on appUcatlon. 
Hartford Typewriter Co. 

472 Capitol Ave. , Hartford, Conn. 

M• ORRowc8Gi��� . � FITS ANY CYCLE. I O O , O O O  I N . U S E  AC E T Y L E N E ' .  ..... . ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM • 
1) 0 YO U  KNOW that the most l:t\ht, least trouble, . 50 " 35 E SE MANUCACTU INS CO /lOX X 
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t
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Write IncloslDil 2f'> cents, for sample. - _��������������������������������������!. STATE I,INE TALC CO., Chattanooga, Tenn., U. S. A. . , 

DECEMBER 8, 1900. 

ARTISTIC SPECIALTIES 
for the Season are shown 

In Our Blue Book for Ladies' 
In Our Red Book for Men's 

Watches. 
Either or both sent on-applicatIon. 

3'1 Malden Lane, 149 State Street, 
New York, N. Y. Chicago, m. 
Sp1'eQkels Bnlldlng, San Franc!eco. CaL 

PAOFITM .... e Lauten and Stereop.. : _ ticon Exhibition. pay well. Small 
. oapital neededJIS8"page oatalog

, I N> T'M" -IS" de8Crip�ions and lowest.Jlrices 0 
, , . .  everything necessary. FREE. II41LLISTEB. Jlr •• ()j.tlcl_. 49 N ..... u St.. N. V. 

m��F:�:re��tt�&1�:X d�::l:.e�o ��'n=� 
�o business complete without it. .&.d�, Bubtracts, mul71� 
plies, divides. Saves time, labor and money, and 

Ou'c.'Jf Paya for It_If. 
Greater- &¢curacy, release from mental fatigue comea 

from nsing" the Locke Adder. Sold on 30 days' free tria]. 
Test it and 'you will always uaa it. Price ..,.00 charges 
prepaid. Write tor· FREE valuable book and .peelal ol'er. 
c:. .. LOOO U'O. 00., 26 11'._* -toKe....,'!;, 10 ....... 

You will not get left 
If you Own One of the R.ellable 

"Accurate-to-the-Second " 
DUEBER-HAMPDEN 

WAT C H E S  
LOOK FOR T H E  NAME "DUEBER" IN CASE ·'lohD Ha.cock" 21 Jewels. For Gent.1emen. 

"Speda! Kalh".y" 2::1 Jewell. For Railway M@D. 
"Tbe 400" For Ladiu. 

OUr ''Guide to 'hteh RU1en" Seat Free. 
Th. D .. eb.,...Hampden WalFh Work_, .. Canton, O. 

THE "SOLAR" Blue hint Black Print, and !  " PERFECT BRAN.D "  
Brown Print Papers, Asphalt Read�'

he
���!!!!!; "LIGHT OF ASIA" LAMP ACETYLENE GAS Print Prames &: other appllances for sun_prlntlng. ��*;tr�Yi1r�rt!i The Smallest Porta. Welgbt

in�::m. HOUSE LAMP ��dn
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e:� ble Electrio Light. 't Ins. long. 

• :: O�
a
lbl�g?:.�

r boards, Unlike aU other portable 
Also a lnlI line of our oue, two and three ply ASPhalt Ht���t 

t
�; 't:�r,t�a�p t�a. 

A light brilliant 
as electric light in 
your own home. 

Burns with an 
n t e n s e  w h i t e  

that makes 
an oil lamp pale 
as a tallow candle. 

Simple , easy to 
operate, cheaper 
and safer than ker-
osene. 

Absolutely can
not explode. 

Makes its own 
gas from calcium 
carbide. 

A perfect home 
light. 

No odor. 
The greatest lighting inventioll of the 

age. 
No home complete without it. 

P R I C E  $3.50. 
I f  your dealer does not carry i t  w e  will 

send it express prepaid for this price. 
Send for free booklet giving full par

ticulars. 

The Badger Brass Mfg. Co. , 
1 0  HOLDEN ST., KENOSHA, WIS. 
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ROOFING DEPARTMENT, rn%�..rs
oo�hl�!I�!m�Ofs ����_ 

T H E  C O R K  FLOOR AN D T I L E  CO. celled. The " L!,Jfht oC Asta " 
139 Conlf1'el!l! Street, - BOSTON, MASS. �fy�S �:
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KEUFFEL &. ESSER c�. , 
1!!7 Fulton Street, New York. 

111 Madlslon St., Chicago. 7!ll Locust St .. St. Louis. ----------------------
THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A val
n!1ble and interesting paper III wblch the subject Is ex-
'rt,!
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the cycle by persons dfseased. Contain.ed in, SCIENTIFIO 
AMERICA'" SU}'PLEMENT. -No. 1 0 02. Price 10 ceuts. 
To be "ad at this office and from all newsdealers. 

WALRATH C�����O��E 
From 4 to 200 H. P. Made In one, two, three and four cylinder type. The 
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"a�t,;'a,:.::,f.8J';; weU qnalilled for electric Ullhtlng. Guaranteed to produce a IIrst-class commercial UlI:ht withOut the aid of countArshafts or massive 1I
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�1:;g �.'M�; Marinette I ron Works Mfg .  Co" Marinette, Wis. , U .  S. A. 

G. F. WHEELER, General Sales Agent, Chicago QffiOO, 301 Fisher B'ld'g. 

o You Know 

aluminum shell covered with line 
leather. Price 83.00, postpaid. 

Every One Guaranteed. 
ELECTRIC CONTRACT CO. 

61 ELM STREET, NEW YORK. 
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