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THE'.WRECKED NEW HAVEN CAR IN THE TUNNEL 

ACCIDENT. 
In, the thorough discussion of the recent New York 

Central tunnel accident which is now taking place, 
there is one most important point which is apparently 
being overlooked. On the evening of the day of the 
accident, outgoing passengers through the New York 
Central yards were attracted by a, 'bonfire which was 
blazing fiercely on one of the side tracks. The mate­
rial of this bonfire was the wrecked passenger' coach 
in which seventeen lives had been lost a few hours be­
fore. Employes of the railroad ,were attending the 
car and seeing to it that every vestige of the wQOdwork ' 
was destroyed. We consider that in 'view, of th�, enor- ' 
mous value of every scrap of material evidence !that 
might throw light on this calamity, and

,
;e�a:ble":A:ne' 

Coroner's jury and all subsequent investigatiIlgbodies 
to learn the true lessons of the disaster, it is extremely 
regretable, to say the least, that the, compa,ny should 
have 'deliberately wiped out of existence this car, with 
the technical evidence that it would have afforded. 
'],here were two elements that contributed immediately 
to the magnitude of the disaster. One, the speed and 
momentum of the New York Central train; the other, 
the strength of the New Haven car, and its greater or less ability to offer that resistance to crushing and 
telescoping which every properly constructed, modern 
passenger car is supposed to possess in a very large 
degree. 

One of the first things observed when the New York 
Central engine was backed out of the wrecked car of 
the New Haven train was the curious fact that the ex­
tension smokebox of the 'locomotive, whose front door 
had been burst in, was filled full of a substance that 
looked very much like sawdust. ' Where did this pul­
verized wood come from? When 'the engine drove its 
cowcatcher under the rear 'of-Hie'New Haven coach, 
its first action must have been to lift the fioor of the 
coach' until the fioor and frame of the coach were 
level with the saddle and smoke box of the engine. 
The c'enter longitudinal sills were probably struck by 
the unyielding saddle and tube:plate of the boiler. 
Had these car sills formed a portion of the thoroughly 
braced' and' tie-bolted under-frame of a modern car, 
they'�,6.i1\d' haveli\hown suffi�ient stre�gth, one 'would 
hav� l'{W:l1�ght, ,to transmit,tne shoc� '�f the c.olliding 
engme:thfoughout the whole length of the tram. Ap­
parerlity, 'the shock transmitted was so out of all pro­
porti�n as to s\lggest thatth� ca� platform crumpled 
up before 'the engine 'like!' the proverbial eggshell. 
Was ,th,e disiIlte�rated wood that filled the smokebcix, of the 'engine and, was scattered over the :front plato' 
form'sawdust that had been used as' a' �ound-deaiterier 
in tb,e 'fioor, or was it the wrepk' of the 'framework?' 
If th'e,la.h�r, anl,- the car timbers were�'s�und, a' car­
build�'*6uldh1ive looked "to 'fin'd. ' �plinfered i�stead ot" 
pulve'rlzeawre�kage.. It is an'interestIng point wim 
wort)iyi"of in vestiga don. ', . .  

' 
JuS£now, a few speciimens:cU:t out Of"thes'e �ilis and' �:!Ii_�tf!/ ��!:t

i�! ":��::e�y 
t�m!i�i::�fi��:��i ' 

in t¥i �tesimt investigation. , I'<l,SSibl;Y" t�e' railroild :: 
companies were careful to' save such specime,ns'b,efore' 
they '�s(royed ' the car.; In any 'case, 'we think the 
cmitott' �f burning up a:' wre�ked car 'ttl:J.medi'at�IY :afte� 
a wre"ck 'is gr��ti:y to' be de'precated.' , ' 

A si�hiIicitrit 'fact; in' comie'ction with the question o'f '" . . . " \ /' . .  ,;' . ' .  , 
the behavior of the car is, the general testimony of 
travelers on the,' New' 'York Central,tra!n: that" they 
experienced a comparatively light shock at the time 
of tne collision. The' crushing in of the enormously .. � � , 
strong :fiopr arid framing of a modern passenger car shouI(i"ha'v� given the 'heav:iest kind of a shock to the 
passenget$ 'on both trains. It is said that the wrecked car was''o�IY twelve years old; btit whether thfs is 
the case or not, it is sincerely to be hoped that one 
result of the present disaster will be that the New 
Haven Railroad will take out of service several old, 
jlnd therefore necessarUy weak passenger cars, whicb 
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are to be found 011 many of the local trains tbat are 
running to this city. . " . ' . 

THE ELEOTRIC ELEVATED TRAINS . 
The electric train which is now running on regular 

schedule time on the Second Avenue line of the Ele­
vated Railway Company has served to show that the 
new system is an unqualified success, and that the 
claims as to speed, ease of control, and comparative 
absence of noise, that were made when the change was 
projected, are fully justified. It is possible to acquire 
a speed of 15 'miles in ten seconds after starting a 
train, and it is expected to run expre'ss trains at 40 
miles an hour when the service .'is 'more fully de­
veloped. The present train consis'ts of two motor cars 
and a trailer between them; but the ordinary train 
will cO)1sist of five cars, while in rush hours six-car 
trains will be run, which will be made up of four motor 
cars and two trailers. Each of the motor cars will be 
equipped with two 150-horse power motors, thus giving 
a total horse power of 1,200 for the, whole train. The 
weight of the motors will aggregate 35,000 pounds. 
The present locomotives weigh 46,000 pounds, or 11,000 
pounds more than the combined weight of the eight 
motors. Altogether 1,800 of the new motors have 
been .ordered to take the place of the 300 locomotives 
which have hitherto been necessary to serve all the 
lines of the elevated system. The eight motors of 
the train will be controlled by one motorman in a 
cab at the front end of the leading motor car.' The 
movement of the controller in this cab operates mag­
netic switches on each motor car ill the train, and 
thus every motor is operated simultaneously' by the 
turn of a single lever. Each motor car is equipped 
with s,'n electrically-driven air compressor for supply­
ing tile necessary pressure for the Westinghouse air-

'brakt!: with which all the cars will be' fitted. This 
equipment will take the place of tne .old Eames vacuum 
brake with which the cars are at'present equipped, 
�nd it will enable the motorman to bring the trains 
up to the stations at a higher speed and stop them at 
shorter distances than is at present possible. ,There 
will thus be a gain in time both in accelerating and 
retarding the train, and the more powerful brake con­
trol will, of, course, conduce proportionately to the 
safety of travel. 

ae' ••• 
TARGE T PRACTICE IN THE UNITED STATE S NAVY. 

It is announced on high authority that in the recent 
quarterly target practice of the North Atlantic Squad­
ron the ammunition employed footed up to an equiva­
lent of $178,000; or, in other words, more ammunition 
was fired away in gunnery training than was ex­
pended in the battle of Manila. It ,was this prolonged, 
and even excessive, firing that was maintained by the 
ships of the fieet that caused certain weaknesses to 
develop in the deck supports of the battleship "Ala­
bama�" Th� buckling of b!;lams and angle-irons on 
that vessel was in no sense due, it, is,dec�ared, to the 
premature explosion of shells in'the 13-inch guns, but 
was caused> by an·iJlh�rent· weakness' of structure 
which only heavy firing was able to develop. 

The premature explosion of 13-inch and 6;ihch shells 
on various' vessels of the fieet has been followed by a 
rigid inquiry into the causes of ,su'ch accidents, �nd 
ordnance officers are how satisfied that the trouble 
has been ilue to inefficient' gas-fitting devices aboufthe 
e;hell bases. It was ati'first feared that the wall� of 

, the cOInInon shell were not sufficiently strong, and that 
fra�ments 'Of fire walls

, 
were detached from the in­

teri'or aLthe instant' of>firing and projected through 
thepovydet char�e. "Exp�riments and tests carried out 
'at IndI:an ' Head have given e:very assurance that th'e 
shell nW�lls possess requisite strength; : Equally grati-' 
fying results were reported'froIn ' the fuse tests, for ,in 

'order to 'make sure that the premature bursts did no'\: 
emanate frOIb. 'the Ide't<;nato�s, eihlustive trials were 
,conducted \{Tith a view to detecting the ,slightest weak: 
ness, if' any existed, in the, fuses.� The fuses were 
f9'und' ii��nd a shadow�( doubt to 'be a1:isolutelY" �ii1e' 

.and tl:\o�.oughly reliable i'n actioh. ' ' " 
With 'the �1iell' wallii and fu!;e's proven'�a:tisf8;cto'ry, 

'the only cOliciusibn'6pim pOirlieifto defects in the shell 
Mse\;;, and under l1�,,�'�ulic' pressu�e 'it was found 
possible in a number of instances to force water 
through tbe screw threads. In firhlg' work the pres' 
s.u1-es in the chamber of the gun'mount as high as 17' 

.' ,toh& per square inch, and evidently' wbere w�ter can 
be fo�ced gases will penetrate under s'ucli"enormous 
pressure. The opinion now' holds among thll ordnance 
'officials that the prematilre explosions on \the "Ala­
bama'" were due t� 'gases effecting an entrance'lnto the 
shells around th:e.' base plugs:":':a" defect that can be 
easily re�edied in future shells. ' " 

It is estimated th'atthe annual expenditures1n tar­
get practice in the :United States service will very shortly 
approximate $1,500,000. Prior'to the Spanisli;Amerlcan 
war the heavi'est expenditure was in�897, when nearly 
$700,000 was used up in gunnery training. Now, as 
then, the ammunition allowance per man is greater, it 
is believed, in the American navy thaD in any service 
afloat. 

Uadlcal changes have been made of late in the forms 
of targets employed. Prior to 18\J8 the triangular 
target silpported. on spars lashed to three barrels was 
in common use, whereas to-day a rectangular target 
built of wire netting and supported on a raft is the 
popular form. The rectangular target may be taken 
in tow and a speed .of ten knots secured without fear 
of towing the raft under or capSizing it on shqrt 
turns, proyided always that some additional spars are 
taken in tow to serve as holders-down. Red, it has 
,been foun9..Is the best color to paint the wire netting, 
and at considerable distances a shell hole in the target 
shows up very distinctly. 

The splendid qualities of the new American navy 
smokeless powder make possible the �ontinued and 
longti,ring on the part of our guns, something which is 
rrotpos'sible with cordite and some other smokeless 
powders now in use in foreign. services. Sub'caliber 
tubes are employed on United States ships; but gener· 
ally speaking, target practice is with full charges. 
With the machine and smaller guns of the secondary 
battery tbere is practically no limit to the ammuni· 
tion expenditure permissible. A limit is fixed in the 
heavy guns, but from what can be learned the greatest 
liberality seems to exist, and some of our commanders 
are complaining of lack of ammunition. Very recently 
the cordite ammunition purchased in England for the 
batteries of the cruisers "Albany" and "New Orleans" 
was condemned and American smokeless powder sub­
stituted. ' No particular fault was found with the cor­
dite, except that it did not stand up to the work as 
well as American, powder. It is estimated that a 6·inch 
gun using cordite will lose its accuracy entirely after 
175 shots, provided initial velocities ,of 2,700 "JDPt­
seconds be imparted. To prolong the lives 'of their guns 
the English are keeping the muzzle velocities of the 
majority of their guns under 2,500 foot-seconds. In 
the American service 2,800 and 2,900 foot-seconds ser­
vice initial velOcities will be used on the new guns, 
and the life of a 6·inch American navy weapon can 
only be conjectured, for it has not yet been determined 
in service. 

The methods of selecting gun captains in the Ameri­
can navy is practically the iame to-day as before 1898. 
It is laid down as a hard·and-fast rule that before a 
man can be advanced to a high number at the gun he 
must first have demonstrated that he is a ftrst-class 
shot with the rifie and revolver; in other words, the 
initial training commences on the small-arm firing 
range. From No. 3 or 4 at the gun the seaman is ad­
vanced when he has made suitable proficiency to 
second gun captain, and if he is an exceptionally good 
man he may hope for special and higher training on 
some gunnery vessel. The work of training gun cap­
tains is intrusted at the outset to the divisional officers; 
but later it may be taken up by special officers detailed 
to instruct on the gunnery ships. But back of all sys­
tems is the imp,erative, demand ,for ammunition to 
carry into effect the gunnery 'instructions, and in'this 
respect the policy' of the Navy Department has been 
to pr6vide an allowance of amost liberal sort. 

The fact shouiil not be ov'erlooked that o�r new 
smokeless powder is not as ligh,t in weight as cordite 
alld some other foreign powders' and we are, therefore, 
compelled tIl carry more dead weight. of ammunition 
than English ships. This fact necessitates greater 
magazine room, and some slight disadvanta,ge in load­
ing rapidly, but these' handicaps are far outweighed 
by other considerations of greater importance which 
are all in our favor. 

� ' . ' � 
A NEW TRADE,'ROUTE TO PERSIA . 

A new' trade route to' Persia, via Nushki and Seis­
,tan . has 'been open/ild. Hitherto the trade of Persia 
has ,been controlled through three main entries, name­
ly, through.Caucasia and Transcaspia'in the 'north, 
and thronghthe Persiim Gulf in the south. The two 
nortpilrn' entri�s' are entirely under' the' control of 
'Russia,'while England has always been a predominant 

, powtlr' in the 'Persian GuIt. if, however, the Eastern 
markets require: English goods they have to be carried 
by caravan a�rosS' :ihe Dasbtidut. This places goods 
entering Persia from Askabad, which is only 150 miles 
from 'Meshed, in a predoniihant position in Khoras­
san, wliich hlis for centJlries been one of the richest 
provinces of Persia. it ,.is this country, which the 
Nushki-Sefstan 'route is to feed with Anglo-Indian 
goods. 'The Indian railway only reaches as far as 
Quetta, from which place Nushki is 96 miles distant, 
and thotigh the country between these two places 
has been surveyed, at preseIit all' caravans start from 
Quetta, in order to be in, communication with the 
railway. The country between Nu�hki and Seistan 
is an absolute desert. The camel' grazing is excellent 
for the whole of the way. Rob�t is the last British 
post, and the distance can be accomplished in eighteen 
marches-5 to Dalbhidin, 3 to Mer�i, 'and 10 to Robat. 
As far as Dalbindin the water supply is excellent, 
and sweet water is obtainable on the present route to 
Merui. Between Nushki and Dalbindin mud bunga­
lows are being erected at every stage, but from Dal. 



bindin onward accommodation is at present only to 
be found in the thanas, or small forts, except at Merui 
and Robat, where bungalows are already built. From 
Robat to the Kuh-i-malik Siah, the point of junction 
of Baluchistan, Afghanistan and Persia, i s  only half. 
a march. From Robat it is five marches to Pushtee 
Das, and from thence extends a difficult journey to 
Nasirabad, where a British Consulate was first estab­
lished in January, 1899. From Nasirabad the route 
is to Birjand, thence to Meshed. On this latter sec­
tion the country is  most fertile, villages full of 
orchards, rich with fruit, being passed on the way. 
The bazaar at Meshed is at present full of Russian 
goodS----:-a fact due to the short distance separating 
Meshed from Askabad, from which place there is 
direct communication with Europe. In addition to 
this advantage, Russia gives large bounties to her 
subjects in Persia, which not only cover the cost of 
freight, but leave a little profit for the merchant 
besides. The only British business interests are at 
present represented by a branch of the Imperial Bank 
of Perllia, a wool buyer for a large firm. English goods, 
however, are rapidly gaining infiuence in the town. 
With the institution of this route, a channel is  
opened through which English goods can pass with 
ease into Eastern Persia. 

.. .... 
THE ANNUAL lIEETING OF TilE GEOLOGICAL SOCIETY 

OF AlIIIERICA. 
BY EDMUND O. HOVEY. 

The Geological Society of America held Its four­
t�nth annual meeting at Rochester, N. Y., from De­
cember 31, 1901, to January 2, 1902, as the guest of the 
University of Rochester -f'The convention was well at­
tended, considering the distance of the. place of meet­
ing from the large centers of geologic work, and at­
tendance on the programme, consisting of thirtYJsix 
papers, twenty-six of which were read in full,' was 
well sustained to the end. -\:ASide from the address 
of the retiring president, Dr. Charles D. Walcott, di­
rector of the U. S.  Geological Survey, the most popular 
interest centered in the papers dealing with physio­
graphic geology and illustrated by means of stereopti­
con views. Several papers on economic geology were 
on the programm�ut most of them were read only 
by title. The chief interest of such a convention 
naturally centers about the address of the president. 
This was delivered on the evening of the first day of 
the session and Dr. Walcott took for his subject, "The. 
Outlook of the Geologist in America," and discussed 
at length the work now being done by D:ational and 
State geologic surveys, universities, colleges, mu­
seums and individuals. 

In a . few instances funds are contributed to d�fray 
research expenses in field and laboratory: In some 
cases the means of publication are provided. In all 
cases the teachers of geology are permitted or expected 
to devote a portiol). of their time to scientific investI­
gations.  In a number of . instances State surveys are 
by legal enactment associated with State universities 
and the geologic survey of Maryland is conducted 
under the auspices of a university privately endowE'Ji. 

Then Dr. Walcott took up in detail and described 
the work being done by all the various institutions and 
organizations enumerated by, classes and then out­
lined the problems awaiting solution in each of, the 
great subdivisions of the science, laying special 
stress, however, upon those confronting the student 
of pre-Cambrian rocks and the worker along the line 
of economic geology. 

The working out of the larger problems' of strati­
graphy, correlation, oscillations between land and sea, 
the migrations of faunas, lines of descent, parallel de­
velopm�nt, etc.,  are all awaiting the student. The ex­
tent of land areas and the vibrations in character. 
thickness and distribution of the marginal and deep­
sea deposits are imperfectly known. Structural and 
dynamic problems of the most far-reaching importance 
are awaiting solution. If the principle be accepted 
that the classification and delimitation of the greater 
divisions of the Paleozoic, Mesozoic and Cenozoic eras 
must rest on the broad biological characters of their 
included faunas and fioras and not on local breaks or 
differences of sedimentation, important problems re­
main as to where these lines of demarkation shall be 
drawn in most geologic provinces. As a result of more 
detailed studies it is often necessary to revise former 
methods of classifying and defining sedimentary rocks 
and igneous masses. The scheme of classification and 
nomenclature which now expresses the conclusions of 
our science is  not satisfactory. 

As an indication of the great activity of the pres­
ent generation of geologists the speaker cited the 
fact that in 1899 there �re printed 21,600 pages on 
American geology. Of this vast. amount, 12,000 pages 
were published by State and national surveys, 1,700 
pages by geologic journals, 2,000 pages by other jou�­
nals, 500 pages by the Geological. So.ciety of America 
and 5,400 pages by other associations and institu­
tions. 

In closing, Dr. Walcott eaid that he wished to say 
a word about the training of the men who will prob-
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ably reap tho largeldt resultld from the great oppor­
tunities in geology that will be offered during the 
cen'tury. The practical economic geologist will un­
doubtedly receive the largest financial returns, but in 
tbi s  field, t.he well-balanced man with the broadest, 
most thorough training will win out as competition 
becomes more and more keen. In the more purely 
scientific lines, a broad, general culture should be the 
ground-work for special geologic training. 

A few months' business trainin g will be almost in­
valuable to any student who aspires to be more than 
a ,directed assistant throughout his career. Business 
method and habit must underlie all successful ad­
ministrative work, whether it be of a small party or 
a great survey. It is needless to say that, as in mod­
ern business life, character of the highest standard 
is essential to permanent success and reputation. 

To the well-balanced, well-trained student the out­
look in geology in America is most encouraging. It 
is far more so than when I began work with an hon­
ored leader in American geology, James Hall, a quar­
ter of a century ago. 

During the past year the society lost five fellows by 
death. Three men were elected to' fellowship in the 
society in connection with this meeting, namely : 
Ermine C. Case, instructor in geology, etc., in the 
State Normal School, Milwaukee, Wis. ; Arthur G . 
Leonard, assistant State geologist, Iowa Geological 
Survey ; Charles H. Warren, instructor in geology in 
the Massachusetts Institute of Technology, Boston, 
Mass. The new officers for the ensuing year are : 
President, N. H. Winchell, of MinneapoliS, Minn. ; 
first vice-president, S. F. Emmons, of Washington, 
D. C . ;  second vice-president, J. C. Branner, Stanford 
University, Cal. The social side of the meeting was 
provided by the annual dinner on the evening of 
January 1, and by a reception on the evening of 
January 2, by President Rhees and the trustees of 
the University oI Rochester, at which the fellows 
had an opportunity to meet the' leading citizens of 
Rochester. Abstracts of the principal papers pre-: 
sented at the meeting will be found in the current 
SUPPLEMENT. 

.. Ie .. 
A SCARCITY OF OFFICERS IN THE lIIIERCHANT 

KARINE .  
The rapid increase, of late years, of the United States 

Navy and the determination to aUglnent the naval 
forces of the country to an equality' with those of 
European nations is liable to embarrass the merchant 
marine, which may be confronted with a possible 
emergency in a lack of material from which sub­
ordinate officers ·for steam and sailing vessels are 
chosen. This is  the case at the present time on the 
Pacific coast. The scarcity of young seamen is ac· 
counted for in the superior attractions of the naval 
service, which offers a career of possible distinction, 
financial reward, freedom from drudgery as well as 
a chance of promotion which the merchant fieet can­
not. Times have changed since the efficiency of the 
country's navy depended upon the supply of seamen 
which could be drawn at short notice from the mer­
chant fieet ; for no matter how efficient a navigator 
might be, transferred to a modern ironclad he would 
be of little account for service until after months of 
industrious training. The distinction between mer­
chant and naval service is so great as to practically 
make of them two .professions. 

While the country is fairly entitled to the services 
of the best trained men availilble, it ought, at the 
same time, to encourage and promote, by all means 
in its power, the supply of educated officers for the 
commercial marine. The scarcity of this class of 
men in Western waters arises from the 'unprecedented 
growth of commerce in Pacific waters. 

The increasing trade of the Territory of Alaska, 
sure to be increasingly permanent, employs at least 
400 vessels, sail and steam, where less than 40 were 
required four years ago. In the Hawaiian and ,Philip­
pine Islands commerce is. increasing by leaps and: 
bounds, and will before long require hundreds of 
vessels to accommodate it, while trade' with' all the 
ports of all the countries' bOrderinj;f on the' Pacific 
is growing rapidly. All the ,hldications . point to' an 
immense augmentation of ·the riationa}-�arine. : Every 
shipyard on the co'asto' from' Pilget' Sound 'south to 
San Diego, for three years :past"has been working·at· 
full capacity to execute orders' for ·new' 'ships, and 
many shipyards of ,the 'Atiantic':coast"have been kept·· 
busy in the attempt''to' supply' the 'Western demand. 
Though Pacific shipyards have turned out hundreds of 
vessels, there is' apparently.· no let-up· hi the demand.' 
The supply of competent officers· 1'or the :rapidlY· in­
creasing fleet has '. been: maintained'wlth difficulty; 
Ship owners of,the ·coast·usually . rely' upon 'schools 
of navigation, wbich are to' be' found' in all the great 
ports, to supply the subordinate omcers, 'but the com­
petition of, the na'Vy,' which gives not 'only 'an educa­
tion but subsistence as well 'to adventurous young 
men: has reduced the number available· 'for the mer­
chant fleet. A 'demand' has therefore appeared for 
relaxing or modifying the rule ot the United States 
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Board of Supervising Inspectors, which pre"ltents can­
didates for licenses from applying before the age of 
twenty-one years. No person is  permitted to apply 
unti l after having served three years at sea. The Eng­
lish custom of apprentices begins a' practical experi­
ellce at sea at an early age and permits anyone seven­
teen years of age to make application for a license and 
to serve if pronounced competent. The mercantile 
fieet of England is never without a supply of young 
officers. The custom of the United States inspectors 
is  to require an interval of one year of service before 
a new license for an advanced grade is  granted ; but 
no matter how stUdious a young seaman might be, it 
is rare for him to become master before he has reached 
the age of thirty or thirty-five years. 

It  is  believed that the rules limiting the age of 
applicants for licenses, which were adopted in 1878, 
might be modified to the advantage of navigation by 
the adoption of the English custom, which is followed 
so closely in other respects by this country. Such 
a change in the rules regarding the ages of applicants 
WOUld, it is believed, render available for immediate 
service a large number of qualified seamen who are 
well fitted for the first step in rank, but are excluded 
from advanced positions on account of youth. A 
change in the rule would 'at once release a large num­
ber of men who have served a three years' novitiate 
and are competent for more responsible positions ; 
moreover, by an earlier apprenticeship encouragement 
would be afforded for young men to make seaman· 
ship a profession. Should American shipping be sub· 
sidized, as now appears to be probable, a very great 
increase in the number of this country's vessels would 
quickly follow, and a lack of experienced officers would 
be disclosed. Such an emergency would be provided 
for should the English custom of allowing younger 
men to apply for officers' licenses, provided in other 
respects the applicant was properly qualified, be 
adopted. 

• 1 •• • 

SUCCESSFUL WIRFoLESS TELEGRAPHY AT SEA. 
On his arrival hert a few days ago, Capt. Hogemann, 

of the steamship "Kaiser Wilhelm der Grosse," told of 
the success they had had in working the Marconi ap­
paratus on their last outward trip to Southampton in 
connection with the fast Cunard steamer "Lucania." 
It  appears the operators on each ship were famUiar 
with the peculiarities of the apparatus on each, and 
the ships were able to hold aerial converse for nearly 
three days, until they were about halfway across the 
ocean. 

On December 14, 1901, the "Lucania" sailed three 
hours before the "Kaiser Wilhelm der Grosse ; "  when 
the latter passed Sandy Hook and the "Lucania" was 
sixty miles ahead Saturday afternoon, they began to 
exchange wireless messages and signals continued 
throughout the night. At daybreak the next day, 
Sunday, the "Kaiser" cal!le in sight of the other ship, 
and at two o'clock P. M. passed her four miles to the 
southward. During this. time twelve special messages 
were sent by passengers on the "Lucania" to the 
"Kaiser" for transmission to the wireless station at the 
Lizard and thence by land wire to the persons in Eng­
land to whom they were addressed. 

Soon after nightfall on Sunday the lights of the 
ships were not visible to each other. At noon on 
Monday their messages showed they were forty miles 
apa,rt. Early that evening the "Kaiser," when off 
the Banks, ran into a thick fog; later she came into 
clear weather and serit the following message: 

Twenty-five miles east of Banks. Clear weather. 
The "Lucania," then sixty miles astern, replied: 

Thanks. Am stili in thiek fog. 
Gradually after this the clicking aboard the "Kaiser" 

grew weaker until the instrument stopped, when the 
ships were estimated to be eighty-five miles apart. 

On the last trip west the "Kaiser" exchanged wire­
less messages with her sister ship, "Kronprinz Wil­
helm," bound east, when in midocean. 

Though they did not sight each other, they exchanged 
messages and ascertained they were about forty miles 
apart; They kept up communication tor about two 
hours, several messages being sent by passengers. 

The messages received by the "Kaiser" on her trip 
east' were' duly transmitted ahead of the arrival of the 
,"LucaIiia,�' and when within fifty-five miles of her desti­
nation she notified the omcials when she would arrive. 

Such practical illustrations of the utility of the wir� 
less system of telegraphy leave no doubt as to its value 
in making the navigation of the ocean safer, for it is 
a sure p reventive of collisions at sea in a fog or at 
night, by reason of the certainty of advance notifica­
tion between different vessels. 

.... .. 

The wire Topes fastened to some of the ,most dan­
gerous places in the mountains of the Alps, whi.1e they 
form an' important safeguard, have been found to pre· 
sent a new danger as well. They act as lightning con· 
ductors, and several tourists were stunned during the 
past summer, but none of the casualities proved 
fatal; 



THE WEts:BACH GASOLINE BURNER. 
The Welsbach mantle, which becomes highly incan­

descent to a hot flame, lends itself so admirably to 
the hydrocarbon burner that it is by no means aston­
ishing how fast the old kerosene lamp, with its sickly 
yellow flame, has' been 
supplanted by this 
more modern and more 
brilliant light. The in­
terior of the farmhouse 
can now be illuminated 
as brightly as a town­
house drawing-room. 

'fhe introduction of 
the Welsbach mantle 
was followed by the in­
vention of numberless 
hydrocarbon burners, 
most of which were 
either unsafe or too com­
plicated. The Welsbach 
Company, of Gloucester, 
N. J., itself finally intro­
duced a lamp which cer­
tainly leaves nothing to 
be desired for efficiency 
and simplicity. 

The Welsbach burner 
d i ff e r s conspicuously 
from most similar pat­
ented devices for heating 
a mantle by hydrocarbon 
gases, in so far as the 
gasoline is not con­
ducted through unsight­
ly exterior vaponzmg 
tutes passing over the 
lamp, and in so far as 
the hand-pump which 
plays so important a 
part in many burI).ers is 
entirely dispensed with. 

The gasoline is con­
tained in a plain, neat, 
unobtrusive cylindrical 
reservoir, from which it 
is led by pipes to burners 
of such construction that 
it is consumed without 
in any way injuring the 
mantle. 

Scientific American. 

valve is mingled with air entering by way of the per-· 

forations of the outer jacket. The mixture thus formed 
travels upwardly through a central tube in the casting, 
reaches the burner, E, and is there ignited, producing 
a hot, colorless or pale blue flame which serves to 

( . 
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duces the possibility of the lamp's getting out of order, 
and also permits the various parts to be readily 
cleaned. Used in conjunction with Welsbach gasoline 
mantles, these burners give a light equal to that of 
100 candles at a cost of less than one-fifth cent per 

hour. In other words, 
for one cent a night, one 
can have practically all 
the benefits of city gas in 
its most approved and 
brilliant form of incan­
descent lighting with 
trouble less than that as­
sociated with the hand­
ling of an ordinary kero­
sene lamp. The lamps 
give no odor, are free 
from dirt, are smokeless, 
and do not discolor ceil­
ings. 

••• 

A consular report from 
Frankfort, G e r m a ny, 
gives the particulars of 
the plans of a new stoI!e 
arch bridge now being 
built over the Petru sse 
River, at Luxemburg, Ger­
many. The span of the 
arch will be 275.6 feet, 
and the roadway will be 
144 feet above the river: 

::lectlon show lUg details of Well:!u"ou lXlIIloline Burner. The burner by which 
this result is obtained THE WELSBACH BURNER AS ADAPTED FOR THE USE OF GASOLINE. 

According to the plans 
there will be two arches 
19.7 feet apart, the total 
width being 52lh feet. 
The stone used is being 
furnished from quarries 
In the immediate vicinity. 
The materials required 
are as follows: Masonry, 
776,925 cubic feet; wood 
for scaffolding, 28,252 cu­
bic feet; metals (iron, 
zinc and cables), 45. tons. 
The bridge will cost $270,-
000, and is being built by 
the government of the 
Grand Duchy of Luxem­
burg at its own expense. 
Preliminary work was 
commenced in Decem­
ber, 1899, and it is in-

is composed essentially 
of three separable parts-an interior casting of pe­
culiar form, an outer perforated jacket of sheet metal, 
and a needle-valve. 

The interior casting is so fashioned that it is pro­
vided .with an opening for the gasoline inlet tube, 
A, leading· from the reservoir previously mentioned; 
an upwardly extending channel for the gasoline, 
leading to a vaporizing-chamber, B, of circular form; 
sub-burners, D, which serve to vaporize the gasoline 
in the chamber, B; a downwardly extending channel 
wi th a branch, C, extending to the bottom of the 
burner, and having a feed opening which is con­
trolled by the needle-valve previously mentioned; 
and finally a brass gauze burner, E, which constitutes 
the burner proper and by which the mantle is heated 
to incandescence. Over this 
casting fits the thin, nickeled 
jacket, formed with an opening 
at the middle to permit the en­
trance of the sand-filled gasoline 
pipe, A, and perforated near the 
bottom to permit the air to 
mingle with the vaporized gaso­
line. The bottom of this outer 
jacket constitutes a receptacle 
f o r  alcohol-soaked asbestos 
which, when ignited, serves as 
a preliminary heater' to start 
the burner. 

Upon leaving the stop-cock on 
the fixture arm,. the gasoline 
passes into the tube, A. packed 
in sand held in position by 
gauze caps. The gaSOline after 
h:!ving been thus filtered rises in 
the channel provided for it in 
the· casting and reaches the 
vaporizing-chamber, B. The gas­
oline, after having been vapor­
ized by heat supplied .from the 
sub-burner, D, passes down the 
opposite side of the casting 
through the channel previously 
mentioned, and finally reaches 
the branch pipe, C, in a gaseous 
form. The vaporized gasoline 
escaping through the minute 
opening controlled by the needle-

heat the mantle to incandescence. The alcohol-soaked 
asbestos in the bottom of the outer sheet-metal jacket 
serves to heat the generator before the lamp is ignited, 
the gasoline at the time of heating not being turned 
on at the stop cock. After the generator has been 
sufficiently heated by the alcohol to be able to vaporize 
the gasoline, the stop cock is open and the gasoline 
allowed to flow into the burner, there to be immedi­
ately vaporized so that it can be ignited by a match 
held over the burner. After ignition, the device con­
tinues to operate spontaneously, gasoline entering by 
way of the pipe, A, becoming vaporized at B, mixed 
after leaving the pipe, C, and ignited at E. 

As we have previously remarked, the burner is so 
constructed as to vaporize all gasoline that flows into 

it perfectly, irrespective of drafts or ex­
tremely low temperature. This vapor is 
mixed and properly controlled with ex­
treme nicety by means of the needle­
valve. The simplicity of the construction 
which characterizes these burners re-

.A lIOVEL STEAK TUBBIliE AND DYNAKO COKBINATIOli. 

tended to open the via­
duct for traffic in the spring of 1903. 

•••• • 

NOVEL STEAM TURBINE AND DYNAMO COMBINATION. 

The steam turbine is coming more and more into 
general service for power work both in this country 
and abroad, but one of the special fields which open 
to, it great opportunities is that of generation of elec­
trtcal currents for both light and power purposes. 
'l'he dynamo, being easily defoigI!ed for high speeds, 
is particularly well adapted for operation by steam 

. turbines, which are necessarily high-speed machines. 
The higher the speed of an electric generator, the 

less the cost of construction both for materials and 
labor, and bipolar dynamos may do the work which 
at lower speeds requires four-pole or multipolar 
types. 

It has generally been conceded that the alternati"g 
generator is .the best 'type of dynamo for use with 
steam turbines, as' it has no commutator to give 
trouble; and if of ,the inductor type, does not even 
require slip rings for taking off the current, both 

armature and field windings 
being stationary. Direct-cur­
rent machines have been used, 
however, to a considerable ex­
tent, and it is with interest that 
we note the peculiar construc­
tion of the Gennan outfit in 
the accompanying illustration. 
It consists of a steam turbine of 
100 horse power mounted on the 
same base and operating a 
double direct-current generator, 
having two armatures, two fields 
and two sets of bearings, and in 
reality practically amounting to 
two machines. The two fields of 
the dynamo, however, are wound 
on one frame, and one pair of 
leads deliver a continuous cur­
rent of 110 volts poteI).tial. This 
combination was built and in­
stalled by the Electricitats Actien 
Gesellschaft, vorm. W; Lahmeyer 
& Co., of Frankfurt a. M., Ger­
many, to whom we are indebted 
for the accompanying illustra­
tion • 
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THE LANGEN SUSPENDED 

RAILWAY OF BAR· 

MEN· VOHWINKEL -EL­

BERFELD. 
BY PROF. DOLEZALEK. 

On March 1, 1901, the 
suspended railway connect­
ing the three German 
manufacturing towns of 
Vohwinkel, Eberfeld, Bar­
men, some 13.3 kilometers 
in length, was partially 
opened to the public. 

The road is built on a 
system of latticed long i· 
tudinal girders, one verti­
cal and two horizontal, as­
sembled into the form of 
an I-section. The main 
girders form the web of 
the I ;  and the lateral gird­
ers, which give the requi­
site lateral stiffness, serve 
as the top and bottom 
flanges of the I. Diagonal 
tie-rods extend from the 
upper panel points of the 
central girder to a connec­
tion with the chords of 
the bottom lateral girder. 
The last-mentioned chords consist of steel I-beams, 
and upon their upper flanges is laid the single T-rail, 
from which the cars depend and on which they run. 
The girders, which vary in span from 21 to 33 meters 
(68.88 feet to 108.24 feet ) ,  are carried upon supports 
varying in structure with the locality where they 
are used. Where the railway is car-
ried immediately above the Wupper 
River, the A-frame style of pier i s  
used ; while i n  the towns through 
which the line passes, the trusses are 
carried upon substantial U-frames. 
The A-frame consists of two rectan­
gular latticed struts, which are united 
at the top by a rectangular plate yoke. 

The supporting structure of the 
road, including trusses and piers, has 
an average weight of 1,100 kilogram­
mes per meter, which is due primari­
ly to the great length of the girders 
and unusual height of the supports at 
Elberfeld. Under more favorable con­
ditions this weight could be reduced. 

The cars are 11.5 meters (37.7 feet) 
long, 2 .6 meters (8.5  feet ) high, and 
2.1 meters (6 .88 feet ) wide ; are there­
fore fairly long and narrow, and are 
slightly tapered at the ends. They 
have a seating capacity of 50, and are 
built with two Eide doors opening in­
wardly, and two auxiliary doors at the 
ends. The total weight of each car is 
twelve ton s. The cars are freely suspended from two 
trucks spaced 8 meters apart and equipped each with 
two whee. Is, double-flanged and having a diameter of 
0 .9 meter. The wheels are mounted in tandem to run 
on a single rail, and are driven by two electric motors 
of 36 horse power each, through the medium of trans­
mission gear-
ing. The mo­
tor - trucks re­
ceive current 
by means of a 
slip-shoe and a 
contact r a ii, 
which i s  car­
ried on the 
bottom of the 
lateral girder, 
somewhat t o  
the inside of 
the main sup­
porting I-beam. 

T h e  truck­
f r a m  e s e m­
brace the rail­
girders a n  d 
the rails so, 
closely that a 
play of only 7 
millimeters is 
allowed, a n d  
t h a  t derail­
ment is i mpos­
s i b l e .  I f  a 
wheel or axle 
should break, 
the cars would 
be held up by 
the frames. 

Oscillation of 
the car is lim' 
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The Return Loop at (he Zoologischer Garten Station. 

ited by two projections on the lower part of the hook· 
shaped frame, as shown in one of our diagrams. 

The cars swing around the curve in a slightly in­
clined position and spontaneously reassume their nor­
mal vertical position when a straight part of the rail 
is  reached. To the passengers the change in equiUb-

Station at Friedrlchstrasse, Showing Intermediate Station. 

rium is imperceptible. Since a sudden change of equi­
librium causes an oscillation proportionate to the 
velocity and the angle determined by the radius of the 
curve, which oscillation lies within twice the valu e of 
this angle, comparatively long transition.al bends have 
b�en provided, by reason of which the equilibrium is 

Th� Station at Doppersberg. 

THE LANGEN iUSl'ENDED BAILWAY. 
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gradually changed, with 
the result that almost in' 
appreciable oscillations are 
produced. 

On the supporting struc· 
ture at Elberfeld the max­
imum oscillation is 15 deg., 
corresponding to a speed 
of 5"5 kilometers per hour 
on a curve having a radius 
of 90 meters. On an ex­
perimental line in Deutz 
the axis of suspension 
swung 26 deg., so that 
curves having a radius of 
90 meters can be rounded 
at a speed of 75 kilometers 
per hour, and curves of 350 
meters at a speed of 150 
kilometers per hour. 

The actual speed of the 
Barmen-Elberfeld - Vohwin­
kel line has been tempora­
rily fixed at 40 kilometers 
per hour, but will soon be 
increased to 50 kilometers 
per hour, so that the aver­
age speed, including stops, 
will be 30 to 36 kilometers 
per hour, and so that en· 

tire length of the road, 13.3 kilometers, can be cov­
ered in 25 minutes. 

In the experiments which have been made an accel­
eration of 0.6 meter and even 0.8 meter per second 
was obtained at the start. Even with an acceleration 
of only 0.5 meter per second, the p rescribed speed of 

40  kilometers per hour will easily be 
attained. 

"During the experiments, the brake 
retardation could be considerably in­
creased to more than 0.5 meter per 
second. With a brake retardation of 
0.75 meter per Eecond, it would be 
possible to brake the cars within about 
80 meters. 

The cars are fitted with a Westing­
house air-brake, a hand brake con­
nected up with the air-brake, and an 
electrical brake, while an emergency 
stop can be made by reversing the 
motors. 

There are eighteen stations on the 
line, which are built on structures at 
about 4.5 meters above the ground. 
This elevation was necessary in order 
not to interfere with street traffic in 
the towns. The rails run straight 
through the stations. Covered stair­
cases lead from the ground to the 
station platforms. 

Within the station and extending 
through its entire length a wire-net­

ting is stretched between the tracks for safety. Rock­
ing of the cars, as passengers are received and dis­
charged, is prevented by mean& of springs mounted 
beneath the cars and 

"
arranged to slide on wooden 

longitudinal beams of the station platform. The re­
turn-loop at the Zoologischer Garten is so constructed 

that, by means 
of a lifting­
switch, and 11 
s h a r p I y-de­
scending rail, 
the cars are 
switched b e· 
neath the main 
track, around 
to the opposite 
side, and fin­
ally by means 
of a Ii f t i n  g 
switch and an 
a s c e n d i n g  
guide - rail, to 
the track lead­
ing in the op­
posite d i r e c· 
tion. 

The system is 
fitted with an 
a u t o m a t ic 
block system, 
in which the 
signals are reg· 
ulated by the 
c a r  i t s e l f , 
and, c o n  s e­
quently, t h e 
headway b e· 
t w e e n  t h e 
trains may be 
reduced, if de-
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si red, to two minutes. The electrical equipment has 
been duplicated, so that in case of accident or neces­
sary repairs traffic will not be blocked.  

In order to giVe the whole structure of the road 
longitudinal stability, rigid double A-frames, with a 
broad fixed base, are introduced at intervals of about 
900 feet, the intermediate A-frames being provided 
with ball-and-socket joints. By reason of this arrange­
ment, the intermediate posts, or A-frames, as the case 
may be, are free to move in a longitudinal direction, 
and accommodate themselves to the expansion and 
contraction of the supported spans. 

In that portion of the line which is  built above the 
river, the total weight of the structure, including the 
supporting struts or piers, is less than 850 pounds to 
the foot, while the weight of the portion above the 
roadways, where inverted U-posts are used, is 785 
pounds. When it  is considered that the length of the 
spans average about 100 feet it will be seen that the 
structure has been designed with a due regard for 
economy of material. The road cost between $ 200,000 
and $225,000 per mile, including the foundations and 
the stations. If the equipment be included, the cost 
may be placed at about $265,000 per mile. 

The Charlel!lt o n  Exposition. 

BY GEORGE E.  WALSH. 
The Winter Exposition is something unique and 

novel even in this age of exposition-making, and prob­
ably few cities can offer the climate favorable enough 
to make such an enterprise successful. Charleston 
has the peculiar geographical location which makes it 
accessible to Northern and Southern citie�, and with a 
winter climate that can be described neither as hot 
nor cold.  It approximates that "happy medium" be­
tween our extremes of temperature which most people 
desire. 

Situated not far distant from the temperate and 
tropic zones, the historical city by ' the sea which ap­
peals this winter to those who love expositions, fur­
nishes an opportunity to learn about the products and 
habits of life of a tropical and semi-tropical part of 
our western hemisphere that is rarely accorded to 
any people. The city is practically a key to the great 
commercial life which pulsates among the islands of 
the tropics off our South Atlantic coast, and which 
each year is  becoming more important to us. Charles· 
ton is a seaport that has no superior for stimulating 
the growth and development of the trade with the 
West Indies and this country ; and while our Southern 
States produce many of the articles of a tropical and 
semi-tropical nature, there is less rivalry than mutual 
advantages obtained through exchanging o� produ�ts 
with the islands of our coast. Only in an accidental 
way do we appreciate the importance of this West 
India trade ; yet we sell more merchandise to the West 
Indies than to all the 11fteen republics of South and 
Central America. Our Pan-American ExpOSition and 
Pan-American Congresses are all intended to stimulate 
a future trade with South America ; but here with 
the West Indies is a trade already in our possession, 
and yet not half developed. The islands to-day are 
looking to us to supply them with most of their manu­
factured goods, and in exchange they offer to send to 
us the tropical products of their fields and orchards. 

In the year 1900 ' we sold to the West Indies goods ' 
to the amount of $47,436,677. Compared with the value 
of our products sold to some other countries which 
have received far more advertising one may find food 
for interesting study. In the same year our trade 
with the South American republics reached a total 
valuation of $42,373,255 ; with China, Japan and Asiatic 
Russia combined, $47,396,744 ; and with the combined 
countries of Greece, turkey, Switzerland, Norway and 
Sweden, Spain, Portugal, Russia and Austria-Hungary, 
only $45,089,368. Our trade with the comparatively 
little-talked-about .West Indies suddenly looms up in 
true proportions when such comparisons are made, 
and we manage to find more enthusiasm on the sub­
ject. Charleston in holding its Winter Exposition for 
the purpose of exhibiting the products of these islands, 
as well as those of the South, intends to draw into 
closer union the interests of the West Indies and 
those of this country. As a factor in the American 
expansion of our commerce these islands of the At­
lantic must prove of the greatest importance to the 
South. 

The display of the products of the West Indies at 
the Winter Exposition is of the flnest, and the visitor 
there is enabled to get a very comprehensive idea of 
the resources of the island. Likewise the exhibits of 
the American products which the average West Indian 
will need are made with singular simplicity of aim 
and desire. The West Indian trader can study what 
he needs and flnd suggestions for his own improve­
ment. 

Naturally in such an exposition the chief exhibits 
are of products which the group of South Atlantic 
States are most interested in. These include cotton, 
sugar, tea, rice and tobacco. These products, from 
one of the oldest and richest of our agricultural aec­
tions. are in constant demand iv the West Indies in 
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one form or another. Most of the cotton raised in this 
country comes from a group of the States on the 
southern Atlantic seaboard most interested in this ex­
position ; and since cotton mills have become almost 
as numerous there as in New England, manufactured 
goods of this product will figure as important factors 
in the future development of that section. It  is not 
without good reason, therefore, that the Charleston 
Exposition endeavors to draw the West Indian traders 
to a· seaport which : aspires to control a trade that is 
bound to expand as time goes  on. 

The fact that most of these islands off our coast 

PARTIAL CROSS-SECTION AND REAR·END 

ELEVATION OF CAR. 

are owned by European nations, who merely use and 
exploit them as colonies, makes the trade relations 
between them and this country all the more interesting 
and valuable. Great Britain's flag waves over fifty-six 
of the islands, the Netherland' s  over five, France's over 
three, and Denmark's over three. By their geographical 
position and natural trade conditions they should 
either belong to this country or be independent and 
commercially bound to us ; but political rulings have 
arbitrarily changed their destinies, though not their 
actual trade development. 

Trade conditions between this country and the West. 
Indies are further emphasized by a comparison of the 
consumption of our goods according to the population 
of the islands. Thus during the year 1900 the people 

" 
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I[ETHOD OF SUSPENDING THE TRUCKS. 

of the islands imported from this country our surplus 
goods, per capita, to the extent of $7.90.  The imports, 
per capita, in China of our goods amounted to 3 
cents. The same proportion existed between the peo· 
pIe of the Philip,pines and our · exports to the islands, 
while the South American republics imported goods, 
per capita; from us to the extent of $1.13. Considered 
from any. point of  view the trade with the West Indies 
is one of the most important we have, and anything 
to encourage and stimulate it must be of general benefit 
to the whole country. 

----.�- - � .- - .-.... ---------
An egg of the great auk was recently sold in London 

for 240 guineas. 
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Po'\Ver frOID River •• 

To the Editor of the SCIENTIFIC AMERICAN : 

How to utilize the water power in navigable rivers 
is a problem which has received but little attention 
from engineers. In these days of big accomplish­
ments, when capital seeks investments in the largest 
enterprises, it is strange that an attempt has not 
been made to wrest power from the big, sluggish 
rivers which have played so important a part in the 
development of our country. 

To stimulate thought on this· subject I submit a 
plan for using this wasted power. 

Supposing it is decided to take power from the 
Missouri River at Omaha, Neb., the power to be used 
for traction and lighting purposes. We will say 
that the average fall of the river for ten miles is 
seven feet to the mile, or seventy feet to the ten 
miles. We lay a dozen lines of pipes, each two feet 
in diameter, on the river bed from Omaha to a point 
ten miles up the river. 

By having the upper ends of the lines of pipes 
terminate at a foot below the surface and near the 
bank, so as to leave the river clear, we would have a 
power at the lower end which would raise twelve 
columns of water, in pipes, sixty-nine feet above the 
surface of the river. The power which could be thus 
utilized would be limited by the number and strength 
of the lines of pipes, which could extend any distancQ 
up the river. 

The flrst cost of a plant constructed on this plan 
would be large, while the maintenance and operat­
ing expenses would be comparatively small. 

EDWARD P. SHARP. 

Lincoln, Neb., December 31, 1901. 
[There are plants erected on this system in various 

parts of · the country.-ED.] 
• • • • • 

A n E8qulman A rroW". 

To the Editor of the SCIENTIFIC AMERICA N :  

A few days ago a very large wild goose, weighing 
16 pounds, was shot and killed by a hunter on the 
shores of Lake Liberty. This body of water is lo­
cated in the Spokane Valley, about 12 miles from the 
city of Spokane, Wash. ' 

The hunter was standing near the lake, when a flock 
of geese came winging their way from the north and 
settled in the tall hedge. He shot and brought one 
down. 

As he picked up the big honker, he was surprised 
to see a piece of polished ivory protruding from the 
breast of the goose. The ivory projected about two 
inches. With great difficulty the man pulled the 
stick out, for the flesh had grown tightly around it, 
and the wound had entirely healed. 

He then saw that it was the long, sharp pOint of an 
arrow, which was made · of ivory, about eight inches 
long, and as large as an ordinary lead pencil. 

There are some queer, delicate carvings on the 
ivory where it had been attached to the arrow-stick. 
No such arrow has ever been seen in this part of the 
country, and it  could not have belonged to any of 
the Indian tribes. The Indians in all these regions 
have, for many years, discarded the use of bows and 
arrows. 

Evidently, the bird has borne the arrowpoint for 
thousands upon thousands of miles from the far Arctic 
regions where it had been shot by some Esquimau 
hunter. The point was deeply embedded in the flesh 
of the breast, and had touched no vital spot. In the 
bird's long flight, the arrowstick had doubtless been 
broken off. The goose was a full-grown male, and had 
probably received the wound a long time ago. 

Some returned Cape Nome miners pronounce the 
arrowhead of Esquimau manufacture. It will be pre­
served in the State Museum. 

J. MAYNE BALTIMORE. 

Bossburg, Wash., December 30, 1901. 

. The C u rre nt S u pp]emellt. 

The current SUPPLEMENT, No. 1360, has for its first 
page engraving a portrait of Mr. Marconi, and in 
the article his recent address before the American 
Institute of Electrical Engineers is given. "The 
Need of Direct Steamship Service to Africa" describes 
conditions which warrant the opening of an Ameri­
can line. "Locomobile Steam Carriage" gives a de­
tailed drawing showing a full section of the carriage. 
The Meeting of the Geological Society of America is 
specially reported for the SUPPLEMENT by E. O. Hovey. 
The Annual Report of the Secretary of Agriculture is 
continued. 

• 1 • •  
In the course of two years, a thriving town, known 

as Deferiet, and a gi�antic paper mill have been built 
and put into operation on the Black River, New York. 
The mill is  that of the St. Regis Company and it h�s 
a capacity of one hundred tons per day. An invest­
ment of two millions is represented in the company's 
lloldings at tbls point. 
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Automohlle New •• 
For the purpose of overcoming the inexplicable 

prejudice of many of the provincial county councilors 
of Great Britain to the motor car, the Automobile Club 
of London proposes to inaugu�ate a series of trials, 
for the purpose of obtaining accurate and incontestable 
information as to the length within which motor ve­
hicles may be stopped when traveling at various speeds. 
The trials will also afford an excellent opportunity of 
demonstrating how impossible it is for bystanders 
to gage accurately the speed of motor vehicles, as most 
of the aversion to motor cars is  based on ignorance of 
their capabilities, especially in the matter of stopping 
suddenly when going at a high rate of speed. 

Although eHictrically-propelled vehicles have proved 
a failure in London, they have proved successful in 
other parts of Great Britain. During the trials of 
automobiles at Glasgow, during the exhibition, one 
electric motor car accompiished a very satisfactory 
performance by traveling 1,000 miles without an ac· 
cident. The car first ran from London to Glasgow, a 
distance of 486 miles, climbing several steep hills, in� 
cluding a severe gradient up a mountain in Cumber­
land, ten miles long, rising to a height of 1,250 feet 
above the level of the main road. The accumulator 
used, although of special design, was only special in 
that it  was a special development of the line upon 
which all inventors are advancing in this . matter. 
After being driven to Glasgow the car participated in 
the trial runs around the city and the neighborhood, 
covering 285 miles in all. It was then conveyed to Liv­
erpool by ship, and ran a further 386 miles, by Bir­
mingham, Bristol and Salisbury, back to London. 
The day's runs were such as any 

'
motor car might 

take, stopping at convenient places en route, the dis­
tances between stops measuring from 40 miles to 84 
miles. The total costs of the run 1,172 miles worked 
out to 5 cents per mile� 

The government of Cape Colony are having con­
structed in England a number of motor "quads," or 
light four-wheeled machines" for use on the . Cape 
lines which need protection against rebels and Boers. 
Mr. Donald Menzies, a well-known colonial engineer, 
is responsible for the idea, and has prepared the speci­
fications of the machines. Each vehicle is to have 
a carrying capacity for six men and is to travel at a 
speed of 30 miles per hour. The weight of each motor 
quad is not to exceed 135 pounds. Several of these 
vehicles are already in use, and have given the great­
est satisfaction in patroling the line. The vehicle 
is built with tubing and is pneum�tic-tired. Flanges 
attached to the wheels prevent the "quad" from leav­
ing the line, and by its means rapid scouting on the  
railways is  possible. It  carries sufficient oi l  for a 
three days' journey. The "quad" is eminently adapted 
to scouting, since it affords a much less conspicuous 
target to the enemy's fire than a railway engine, and it 
can be lifted off the track by a couple of men should a 
break in the iine render it necessary. Moreover, it  
can travel at a greater pace than would be safe for 
an engine on some parts of the Cape lines. It  is pro­
posed to supply every section of the Cape Colony 
railroads with these motor vehicles. 

Visitors to the Paris Automobile and Cycle Sl;low 
will no doubt be surprised at the great advance which 
has been made in the application of alcohol as a  motive 
power. In France · this is an especially interesting 
question, as alcohol is a home product, while the petro­
leum used in so many machines is imported f�om 
America or Russia. Consequently every effort, i s  being 
made to develop this branch of the industry and the 
Minister of Agriculture is especially interested in the 
subject. The basement of the Grand Palais will contain 
some novel exhibits devoted to alcohol production and 
different types of motors and automobiles will be well 
represented. The large vault will be handsomely fitted 
up and lighted by electric or the new alcohol lamps. 
The main wall is covered by an exceptionally fine de­
corative design by Jambon, representing the Produc­
tion of Alcohol. A model farm will be shown which is 
operated entirely by alcohol motors, including reapers, 
thrashing machines, mowers, etc. The center is re­
served for a large exhibit of automobiles which use 
either pure alcohol, or a mixture of gasoline and alco­
hol. The De Dion-Bouton Company are to have : a 
unique exhibit to show their new type of small alcohol 
motor applied to domestic operations such, as wood-saw­
ing, corking of bottles, and butter making, as well as 
for different industrial purposes. The immense . hall 
of the Grand Palais will be devoted, as ' last February, 
to the main exhibit of automobiles and motors of . the , 
regular types and will also include many nove'ities� 
One of the "clous" of the Automobile Show will be the 
famous balloon No. 6 of SantOS-Dumont, which gained 
the Henri Deutsch Prize. The aeronaut had dis­
mounted the balloon and intended to take ' it with him 
to Nice where he is  to continue h�s experiments with a 
view of passing across the Mediterranean, first to Cor­
sica, then to Africa. ,However, he was prevailed upon 
to send it  instead to the Automobile Show, and will 
use instead the No. 7 which he is now ·constructing. 

Scientific American 
Enpneerlng Note •• 

The British Admiralty proposes to remove the cowls 
and other ventilating apparatus from the decks of 
warships, experts having decided that they retard 
the speed of vessels. 

The' Pennsylvania Railroad is now experimenting 
with ties imported from Demerara, British Guiana. 
The ties are hardwood and are expected to last a long 
time while in service. It is said that they will last 
about fifty years. The ties will be used on the main 
line and several places in the vicinity of Philadelphia, 
and will cost about $1.50 each delivered in Philadel­
phia. 

An incident showing the value of quick wit in tak­
ing advantage of the situation in an emergency oc­
curred on the coast of England, where a number of 
pilot-boats and fishermen, having been caught in a 
storm, ran for the harbor, but failing to get quite 
into safety made for the end of a long pier which was 
being erected where there was a "Titan" crane. The 
boats were run under it  and hitched on to the tackle, 
wJ?en five boats and fifteen men in them were lifted 
bodily into port. 

American street railway promoters have invaded 
St. Petersburg, and have, according to a dispatch to 
The London Standard, submitted a proposal to take 
over the entire tramway system of that city under 
a twenty-five years' contract, the lines to be relaid 
and extended in all · directions, and horse cars to be 
replaced by electric cars. The scheme includes the 
building of a substantial bridge across the River Neva 
to replace the exi,sting wooden structure. :rhe capital, 
to. be raised in the United States, will be 100,000,000 
rubles, half of which will be in ordinary shares and 
the remainder in guaranteed. 

The English railway managers who came to this 
country a few we,eks ago to investigate our systems 
in their specialties were treated to a run on a fast 
train, which must have enlightened them somewhat 
as to the speed possibilities of American locomotives. 
The train weighed 210 tons behind the tender (with­
out engine and tender ) and consisted of five cars. A 
run of 5 5 %  miles was made at the rate of 71.6 miles 
per hour, including three checks. During this run 35 
miles were covered' at 81% miles per hour, and one 
mile at 85�7 miles per hour. The last two miles were 
run to a dead standstill in 120% seconds. 

The thoroughfares of Paris, like those of London, 
suffer severely from congested traffic, which consider­
ably retards business. The Parisian municipal au­
thorities are contemplating the construction of under­
ground methods of rapid communication. M . .  Cassa­
longa, the well-known engineer, has prepared a scheme 
for relieving the congested state of the street traffic 
in various parts of Paris, by means of a subterranean 
moving platform, similar to the traveling footway 
which was one of · the novelties of the last Paris ex­
hibition. The revolving footway, which is to have 
perpetual motion, would be divided into four sections, 
the fastest traveling at the rate of thirteen miles an 
hour. 

In view of the magnitude of British interest in the 
petroleum industry, a Petroleum Institute has been 
founded in London for the purpose of affording tech­
nical and scientific instruction in relation to the indus­
try, and to serve as a central bureau for the dissemina­
tion of information concerning it. The project haf 
met with the approval of many of the leading com 
panies interested in petroleum, and arrangements havf 
been made for' a number of their enIPneers and man­
agers to deliver. lectures at the new institution. Courses 
of addresses will be delivered dealing with the his­
torical, geographical and geological aspects of the in­
dustry. The extent of the British interests in petro­
leum may be gathered from the fact that upward of 
$125,000,000 capital is  invested in the industry, . while 
the value of the tank steamers engaged in the distri­
bution and carriage of the oil fiying the British fiag, 
represents another $50,000,000. 

A serious blow has been .struck at the export trade 
of British sewing machines to Germany by the levy 
of a prohibitive tariff upon this domestic article, 
whether it be of English or foreign manufacture. The 
new duty on cast-iron stands with machine will vary 
from $1.25 to $5, and on hand-power sewing machines 
it  will run as high as from $6 to $9. Last year Ger-'
many imported 83,916 hundredweight of sewing ma­
chines with stands, Of this large amount, 66,866 hun� 
dredweight came direct from England either as of 
Britisl;l make or transshipped from England, equivalent 
to a' value of more than $900,000. This new tariff will 
affect our sewing machine export trade as well as 
that of England.  Last year Germany bought from us 
sewing machines of the value of $1,125,000. It is anti­
Cipated that the levying of this new tariff will con­
siderably assist the home manufacture of Germany, 
and will also increase the export trade �f, that country 
i ll this connection to an appreciable extent. Last year 
the German export trade in sewing machines increased 
by 40,000 bundredweight. 

5S 
Electrical Note •• 

The gross earnings of the summer parlor-car service 
of the Brooklyn Rapid Transit Company to Coney isl­
and were $4,812. 

The Milan-Turin-Paris telephone line. is now being 
finished and will soon- be ready for service. This will 
be the first international telephone communication of 
Italy. A second line from Milan to Zurich will :,be 
completed in a few months, as it only remains to ijn­
ish the section from Como to Chiasso on the Swiss 
frontier. The line from Milan to Paris will connect 
the Italian telephone system with London, and the 
Zurich line with Berlin. It is  expected, however, that 
a direct line will be run from Milan to Berlin . 

The Athens-Pirrous railroad is soon to be trans­
formed to the electric system, using the overhead trol­
ley, and bids have been .asked from leading electric 
companies. It is expected to thus have the tnins cir· 
culate 15 to 30 minutes apart, according to the season. 
The trains will be provided with freight cars, but 
there will be besides a regular system of freight trains. 
These latter will be drawn by electric locomotivl's, 
while the ordinary trains will use motor cars. This 
line has a continuous grade of 1.4 per cent. 

The Earl of Crawford has devised a means of ma­
nipulating a vessel's rudder by means of electricity 
from any part of the ship. A practical demonstra­
tion of the invention was recently given upon the in­
ventor's steam yacht "Valhalla" in the Solent before 
several representatives of the,. British and Japanese 
navies, who were considerably impressed with the 
device. It is stated that the British Admiralty pro· 
poses to give the invention a tporough trial upon one 
of the battleships. The most prominent feature of 
the device is that it  is  not so liable to accident as the 
steam gear, and it is much easier to manipulate. 

The boats on the Miami and Erie Canal from Cin­
cinnati to Toledo will shortly be towed by electric 
locomotives, !lays the Mechanical Engineer. These 
locomotives will each be equipped with two 125 horse 
power alternating-current motors of the Westinghouse 
type. In the city the current will be delivered at 380 
volts and in the country at 1,100 volts. ' Along the 
first section of the line, from Cincinnati to. Dayton, 
there will be four transformer stations, and. current 
will be delivered from lighting plants in 'the �arious 
towns at ' 33,000 volts." Wl),en , towing boats the

': loco· 
motives will have a speed ' of about three miles an hour, 
but by cutting out

' 
orie of the motors tIiis can be in­

creased to six miles an hour, when it is  desired to cut 
loose from the boats. 

A" detonator for. dynamite has been invented by M. 
A.ub�rt, , of St. Etienne, France, says The ' Engineer. 
It is intenlied for use in coal mines where ga� is  pres­
ent in dangerous volume and. it is operated. withQ,ut the 
�se of electricity. A copper tube receives the end of 
the . fuse for several inches ;  and at the other' end of 
this .. tube i s  a percussion cap similar to those . u�ed in 
toy pistols. This cap lies against the. side of the tube, 
which is there p{erced by a small hole, and the fuse end 
is only 0.07 inch from the cap. The end . of the tube 
containing the cap is inserted into another copper 
cylinder containing the' firing mechanism: To

'
operate 

the apparatus the outer tube is Iield in the hand and 
a smart blow on a button explodes ,the cap ; tli� gas 
from the burning fuse fills the cylinder, but. is pre­
vented from escaping outside by the , metallic gauze 
which covers all openings in it. 

The directors of the Mersey Tunnel , ltai,lway hope, 
in January, 1903, to run their system by · electricity, 
says 'fhe Mechanical Engineer. The desirabi lity of 
this reform, both on the score of speed and cleanli­
ness, has long been recognized by the directorate, but 
monetary difficulties have until now prevented its 
initiation. The three-rail system, similar to the one 
employed on the Liverpool Overhead Railway, will be 
adopted. There will, however, be a slight difference 
in arrangement, to meet the special requirements of 
the Board of Trade. On the Overhead Railway the 
positive, or working, electric rail is in the center of 
the track, and the running rails are utilized , as the 
negatives. In the Mersey Tunnel the "positive" will 
be just outside the metals, and, to keep the running 
rails entirely free from electric ,current, a "return" 
rail will be laid in the middle of' the track. Electric 
motors, and not engines, will be used, and the cars 
will be 60 feet . in length, capable of seating 60 pasll­
engers, "first"" and "third" class only. All prepara­
tions for commencing , the work of : conversion are 
now complete, and the, various sub-contracts have been 
let. Already the foundations of the generating sta­
tion, which will stanq in Shore Road, Birkenhead, 
adjOining Hamilton Square Station, are being made, 
and the building proper is to be commenced il l , .  the 
coming spring. To meet the anticipated increase of 
traffic the lifts at James Street will be fitted with two 

sets of doors-one for entrance, the other for egress 
only. The lifts themselv:es will still be worked 

hydraulically, but the necessary power will be sup­
plied by electricity instead of by steam, as at present. 



TRADES AND CRAFTS IN THE OLD SPANISH MISSIONS. 
BY E.  T. MILLS. 

Looking back at the work accomplished by the 
fathers of the old Spanish missions, one is deeply 
impressed with the extensive 

.
and rapid progress that 

they made, as well as by the wide learning which 
they were enabled to transmit to the races about them. 

The wilderness was con· 
que red in week,s. Great 
trees were torn from the 
mountain-tops to aid in 
building spacious halls and 
corridors which have with­
stood the tide of more than 
a hundred years. Agricul­
ture and mining flourished 
side by side with manufac­
ture and trades of all de­
scriptions and kinds. 

Religious and other train­
ing was speedily intro­
duced. An unlettered, un­
enlightened, foreign people 
were subdued and taught 
all the arts of the enlight­
ened, well'schooled peoples 
of European countries. 
And all this was done in 
a miraculously short pe­
riod oJ time. More than 
that, the work accom· 
plished by these pioneers of Western civilization, as 
shown by the r'3lic s  from their workshops now in ex­
istence, is of superior quality to that which may be 
found in many factories of the present day. 

Each priest that came to this country was a master 
mechanic ; he knew something of all trades and much 
of  many. He taught the Indians, and as soon as one 
became proficient, he in turn communicated his know­
ledge to the others. By so doing there was spread 
among the people the greatest amount of le&rning in 
the shortest space of time. The Indians, like the 
Chinese, were apt in imitation. They picked up the 
trades easily, and were flattered into perfect work· 

Scientific All'lerican 
manship by becoming so soon the instructors of their 
fellows. 

This time lias been called "the Golden Age of Cali­
fornia." Then everyone was happy because everyone 
was busy, and yet no- one was overworked. Labor 
began usually at 5 A. M. after the morning angelus 
and breakfast. Rest, coming at 11 A. M., when the 

SANTA YNEZ MISSION. 

noon meal was served, continued until 2 P. M. Every­
one was allowed complete relaxation during this pe­
riod. From 2 to 5 work was resumed, then supper, 
often eaten in the open air, and after the evening 
angelus there was time for recreation, for dancing 
and games, until 7 .30  P. M., when all retired withiu 
the mission to peaceful and well-protected slumbers. 

The mission build�ngs themselves constituted the 
whole city. They were the fortress, the church, the 
state, the school, and the seat of all industrial learn­
ing and technical training. They were built in a rec­
tangular form inclosing a square, or cuardo, which 
furnished an impregnable fortress in time of war and 

gave ample space for 
community gatherings. 

JANUA�Y 25,  1902. 

Much of the work of the earlier periods was done 
within the cuardo, or great square court of the mis· 
sion, where the workman and his tools could be safe 
from theft and invasion. Later there were houses 
built for the trades people and their work on the out· 
J>ide. The ruins of these are still remaining in some 
places-ruined gristmills and old tanneries, which are 

picturesque features of 
these ancient times and 
furnish additional pages to 
the history of the occupa­
tions of the age. 

Each mission was ' ex­
pected to be able not only 
to carry on all trades, but 
also to manufacture the 
tools with which that trade 
was carried on. 'To a cer­
tain extent tools were 
brought from Spain and 
from Mexico, yet in the 
main the missions were 
self-susfaining and Pff)· 
vided every article for 
their own consumption anu 
use. They were, moreover, 
specially renowned for cer­
tain trades and famous for 
certain articles manufac-
tured. 

From well-authenticated 
records San Fernando Mission comes down to us 
as being especially skillful in handling iron. Be­
fore the flaming forge the men of this mission 
stood day by day and made the anvil ring and the 
sparks fly. They taught the Indians to make chains ;  
and so expert did  their pupils become, that it was 
impossible to tell which was the original and which 
the copied article. 

From their shops were turned the clever bear-traps 
that enabled them to protect the mission herds from 
all wild beasts. Hammers, pulleys, flatirons, scissors, 
plowshares, scales for measuring gold and scales for 
measuring rations-all of these and many more are 
now remaining in well-preserved relics. The friars of 

- this mission were most adroit in the making of nails. 

BLACKSMITH-OLD SPANISH MISSION. SAN TA BARBARA M ISSION TAILORS. 

RUIN OF AN OLD TANNERY. A FRIAR GARDENER AT WORK. 
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These, while made by hand, were cleverly turned, 
pointed at the end very much more than are the nails 
now made, and fixed with a sort of hook·like point, so 
as to enable them to clinch more securely than they 
would if blunt. It was necessary that the nails tha t 
held their great wooden double doors together should 
be well made and durable. 

An old cowbell is  still on exhibition, which possesses 
a singularly sweet quality of tone. At evening time 
this musical monitor led the herds home and sounded 
well to the ears of the expectant herdsman. In  the 
same collection are found also iron 
bands that held the hubs intact for 
those great clumsy vehicles used as 
wagons. These vehicles were called 
carreta. Bits of almost all tools that 
are still used are to be seen there 
also in the famous collection made by 
Don Antonio Coronel, of the city of 
Los Angeles, and which is now located 
in the Chamber of Commerce. 

Notwithstanding the lack of proper 
implements for working iron, and in 
spite of poor facilities for getting per­
fectly gaged heat and other require­
ments, the workmanship in these is 
excellent. I t  is  done as  well as that 
of our modern iron workers. One who 
visited the collection recently said : 
"This iron is as good as any workman 
in my shop can turn out now." 

Scientific American. 
San Diego, one in San Juan Capistrano, and another 
at San Gabriel Mission. 

The trade of the coppersmith was not unknown to 
them. The copper bowls which they made were fin­
ished with handsome decorations around the tops in 
repousse, and were used on the altars and in the niches 
of the churches for holy water. Cement work done 
in the mission buildings themselves is of such re­
markable character as to outwear even the stone which 
it  holds in place. It  is harder than flint at the end 
of more than one hundred and thirty years. Nor 

... 

57 
ning such distinct ritual orders were observed as to 
keep up the form of the Franciscan mission work. 

And there, at the present day, the faithful friar 
gardener still attends the flowers, fruits and vegeta­
bles, still turns the fertile soil with his miniature 
plow, and gathers the fruits of his labor at the time 
of the harvest. The members of this order are the 
most faithful adherents of the ministry �f physical 
work ; labor to them is a part of religion. They do 
not, however, at present abjure every form of comfort 
in life aJld walk about without shoes. In personal 

appearance they are not even recog­
nized hardly as priests among the 
people of the thoroughfare, for they 
dress in citizens' clothing when 
abroad, on most occasions. 

At the missions, though, in regula­
tion robe and cord they work at their 
trades. The shoemaker sits at b.is 
bench with tools and leather and pa­
tiently patches, cuts out, and sews on 
the work before him. In the tailor 
shops priests are engaged in cutting, 
fitting and pressing garments worn 
by the order. They are, however, 
aided in this day by the sewing ma­
chine, with which the old-time mission 
tailors were not assisted. At the 
forge still stands the priest black­
smith, just as he did more than one 
hundred years long gone. The bel­
lows respond as promptly to his 
touch, the anvil rings out as clear, 
and the sparks fly up just as they 
did for his illustrious predecessors. 
Time has not materially changed the 
situation. The ruddy flame lights up 
a face with dress and gown almost 
identical with the past. 

San Fernando was famous also for ' 
the inlaying of iron with silver, which 
was used largely in the decoration of 
bits and bridles. The effect of these 
shining turnouts upon a prancmg 
horse, tossing his head, and with every 
movement sending out streams of 
light, can b,e imagined ' when, on the 
feast days and celebrations, hundreds 
of gayly-dressed caballeros and senor­

SHOEMAKER OF THE FRANCISCAN ORDER WORKING AT HIS TRADE. • • •  

itas were gathered for a good time and display. 
The form of decoration which was used on the 

bridles was that of the concha, or shell. This was ' 
used sometimes also on the saddles, though quite as 
frequently these were almost covered with Mexican 
dollars, never American. The places that were not so 
covered were many times beautifully carved in leather. 
Santa Ynez Mission was famous for the making of 
these fine saddles and for the most beautiful work 1Il 
the preparation of the leather as well as for its decora­
tion in clever hand carving. Among the descendants 
of old Spanish fam ilies now living in Southern Cali· 
fornia there are a number who still retain possession 
of some of these old saddles and some of the old 
leather work also. Upon these there is a valuation 
placed that exceeds that of any similar work now 
d'One, however excellent that work may be. 

Special aptitude and individual talent made these 
two missions famous for iron and saddlery ; but soil 
and climate, undoubtedly, had more effect in produc­
ing the excellence of wine manufactured in San Ga­
briel. Tons and tons of 
vintage were yearly turned 
out from this famous wine· 
growing . section. It is  still 
giving a goodly yield, with 
fertile valleys, vineyard-
covered, stretching away 
for miles in the yellow 
sunshine. As San Fernan­
do was in the closest 
proximity, there is  also 
the same reason for the 
success of that mission in 
brandy making, or aguaT­
diente, literally fire-water, 
as it was then called . 

The Indians were espe­
cially interested : in their 
work for the church and in 
houses to be occupied by 
the' padres. They loved the 
fathers with all the rever­
enlle of their childlike na­
tures, and devoted the ut­
most affection to the serv­
ice they gave them. 

They felled the great 
trees on the mountains 
about and brought them 
down as rafters for the 
missions and other buildings. The trade of stone cut­
ting also was easily taken up by them, from their famil­
iarity with the making of stone implements used in 
earlier times. No service was too great, no stone too 
heavy for them to carry, m the beloved labor. 

In the churches are still some remarkable relics of 
fresco work done by them, which possesses consid er­
able delicacy and beauty. Their wood

' 
carving for 

benches, confessionals, pulpits and chairs is beautiful .  
There is  still one handsome old hand-carved chair in 

should the work of the Indian women be omitted. 
They became, under the guidance of the weavers and 
menders of the mission, very skillful in this work. 
They were also easily led from the art of 'basketry to 
that of Mexican drawn work. In this they g:we ample 
scope . to that peculiar form of imagination Which is 
shown in the kindred art of their former years. With 
what patience did they work upon the beautiful pieces 
in pure white linen for the altar cloths and holy habili­
ments of the church and ministry ! 

San Antonio was justly celebrated for the manu· 
facture of flour, San Luis Obispo for tiles, and San 
Solano, the farthest north of all the missions, for 
feather work. Every trade seems to have received a 
proper degree of attention, although some in certain 
kinds of work excelled all others. This success gave 
an impetus to the work of  that institution and brought 
it into favor with the home country. 

Notwithstan ding all, there came a time when the 
friars were to be recalled. The secularization of the 
missions withdrew the Franciscans to Mexico ; and 

FEEDING A 26-FOOT PYTHON. 

now by a curious similitude the fate of the exiles 
from California is reversed, and those in Mexico are 
again exiled to California. They are returning and 
establishing schools in Los Angeles, at San Gabriel, 
and other places. 

At the time of the first seCUlarization all of  the 
California missions

'itesponded to the call and aban­
doned the mission buildings, except Santa Barbara. 
There throughout the whole Hme the regular service 
has been m::intained. Every morning and every eve-

Soon after a passenger train from 
Otley to Leeds had left the former station, the engine 
collapsed and brought the train to a standstill, says 
the Mechanical Engineer. An enormous rush of steam, 
after the train had traveled about a quarter of a 
mile, caused the driver to discover that something 
was wrong. He immediately appllEid the brakes. and 
brought the train up in about 100 yards. It  was then 
found that the connecting rod had smashed, and pene­
trated the under part of the boiler, ripping it open. At 
the time of the accident the engine was traveling reo 
versed. Had it been going the ordinary way, in 
all  probability the engineman and fireman would have 
been very seriously injured. As it was, the former 
was seriously scalded about the legs. 

.. . . . .  
FEEDING A 26-FOOT PYTHON. 

There are twenty-five genera of the boa family, the 
most important of which are the two species known 
as the pythons. They are .of great size, some of them 
attaining a length of 30 feet, and are noted, usually, 
for thei r voracious apnetite, but occasionally this 

appetite fails and draE�i�  
measures must be em­
ployed. . Some time ago the 
New York Zoological So­
ciety secured a 26-foo t 
python, which was placed 
in the reptile house. It 
absolutely refused to eat 
anything, and while it is 
possible for a snake to re­
frain from food for a con­
siderable period there is 
an end even to the en­
durance of a snake. As 
there seemed to be no in­
clination on the part of 
the snake to save itself 
f r o  m starvation, t h e  
authorities decided that 
extreme measures must be 
taken. The food ,  which 
consisted of two rabbits 
and four guinea pigs, was 
prepared. The animals 
were fastened to the end 
of a long pole. The snake 
w a s  firmly grasped by 
twelve men an d brought 
out in the center of tl, � 
reptile house. Its mou�!' 

was opened and the food was pushed into it by the aid 
of the pole. The snake made violent efforts to break 
away, and it  was only by the combined efforts of the 
men that he was held quiet enough to allow the gas' ro 
nomical operatio,n to be performed. He was then put 
back into fhe 'cage to allow the processes of digestion 
to resume. 

A scheme is on foot to provide an elevated railroad 
for 6t. Louis. 



PROPOSED SOLUT ION OF THE NEW YORK CENTRAL 

TERMINAL PROBLEM. 
If  the various railroad and transportation com­

panies that enter, or operat8 in New York city have 
read correctly the lessons o� the past, they must be 
convinced by this time, that as  a rule, previous im· 
provements in transportation have been planned upon 
too small a scale ; that they have not made ade­
quate provision for the extraordinary rate of increase 
of population and travel in this rapidly-growing me­
tropolis of the Western Hemisphere. Every new ave­
nue of travel that has been opened during the past 
few years ; every improved schedule of train service, 
has at once attracted to itself a volume of traffic which, 
unfortunately, has afforded no corresponding relief on 
other lin'es of transportation. We see in this an indica­
tion that the existing roads were already overcrowded, 
and that the needs of the city have always been 
greatly in advance of the facilities to accommodate 
them. We have no doubt whatever that, when the 
four-track tunnel was constructed beneath Park Ave­
nue, its builders were satisfied that they were making 
the most ample provision for all future increase of 

PLAN OF THE PROPOSED UNDERGROUND LOOP 

AT THE GRAND CENTRAL STATION. 

travel ; yet it is a fact that for many years these fou.r 
tracks have been altogether inadequate to provide, 
with due regard for the safety of the public. for the 
greatly increased number of trains that have,;been using 
them. ' 

Our reaqers will remember that some months ago the 
SCIENTIFIC AMERICAN suggested that the most effective 
plan for relieving the congestion in the 42d Street 
station and yard would be to build ,a  terminal loop at 
42d Street and separate entirely the local and the ex� 
press trains, retaining the present yard and train shed 
for express service, and utilizing the loop for the local 
service. We pointed out at the time that much of the 
congestion and delay, both in the tunnel and in the 
yard , was due to the complicated switching work 
which was necessary, at the 42d Street yard, in un­
coupling and making up again the local trains at the 
end of every round trip. We showed that by reservin g 
the inside express tracks for the through trains, and 
utilizing the outside tunnel tracks and the propo£eri 
loop for the local service. local trains coul d be madE' 
up at such places as  New Rochelle .  South Norwalk. 
Yonkers, White Plains. etc . .  and could be run into 
New York, round the loop, and back to their respective 

Scientific America.n. 
starting places, without uncoupling a car or chan'ging 
an engine. 

The Park Avenue tunnel and the Grand Central 
Depot are to-day serving a far more extensive system 
of railroads than was contemplated at the time the 
tunnel and the railroad terminal were built. Con­
structed originally for the service of the Harlem Rail· 
road only, the tunnel is now doing duty in addition 
fo� two of the greatest trunk lines in the country, the 
traffic of either of which, by i tself, would find the ac­
commodation of a four-track road none too ample for 
its needs. By reference to the accompanying diagram, 
it will be seen that the contributory systems consist 
of a four-track road, the New York, New Haven & 
Hartford, which is joined at Mount Vernon by the 
two-track system of the Harlem Railroad, and is fur­
ther augmented at Mott Haven Junction by the traffic 
from the great three-track system of the New York 
Central & Hudson River Railroad, a system which 
beyond Albany i s, itself, a four-track road. In view 
of the importance and volume of the traffic which thus 
accumulates for transit through the tunnel, the won­
der of it all is  not that this calamitous accident has 
happened, but rather that such accidents have not 
been more frequent. 

Following closely upon a meeting of the Directors of 
the New York Central Company, an official statement 
has . been issued to the press, giving a general outline 
of the plan by which the company proposes to solve 
both the tunnel a,nd the terminal problem. Briefly 
stated, the plans contemplate the widening of the area 
occupied by the present yards and terminals by the 
purchase of adjoining real estate ; the abolishing of 
steam locomotives from the outside local tracks of the 
Park Avenue tunnel ; the widening of the open cut 
south of the tunnel from 56th Street and the construc­
tion of new tracks . therein ; the operation of the local 
suburban trains by electric traction ; the construction 
of a terminal underground loop station at 42d Street, 
which, with the side tracks in the tunnel, will be 
devoted exclusively to suburban traffic. The Directors 
state that the plan as thus outlined was determined 
upon some time ago by the company, and that the 
preliminary purchases of real estate were under way 
at the time the late tunnel accident occurred. It  is  
understood that the  company has already purchased 
a strip 75  feet in width on the westerly end of all the 
blocks lying west of Park Avenue between 49th Street 
and 56th Street, and the published statement says that 
the company will ask from the Legislature for a change 
of the location of Park Avenue to the westward so 
as  to obtain the use of the avenue, south of the tunnel, 
for the tracks of the station yard. From this it is in­
ferred that the purchase of the 75-foot strip of land 
referred to has in view the shifting of Park Avenue 
bodily to the westward and the enlargement of the 
width of the approach to the station yard to take in 
the full width of the avenue. It  is  understood that 
the New York Central Company has bought up the 
blocks lying east of the station yard between 45th 
and 42d Street and Lexington Avenue. The company 
also owns most of the property lying between 42d 
Street and 45th Street and Vanderbilt and Madison 
Avenues, and as they ask permission to construct a 
tunnel underneath portions of 43d, . 44th, and 45th 
Streets, and Park, Vanderbilt and Depew Av:en'Q.es, it 
will be seen that the location of the proposed tunnel 
loop may be determined with considerable accuracy. 
The side tracks, which are to be operated electrically, 
will commence to be depressed as soon . as they .Jeave 
the tunnel at 56th Street and will run down on an 
easy grade to the underground termina-l' loop. 

An interesting fact brought out 'in 'the statement of 
the ' company, which i s  not, generally known to tp,e 
public, i s ,  that when . permission was originally , given 
fQr the construction of the Park Avenue tunnel, it was 
�xpr�ss�y speCified that , only ste�m ,  traction was to 
be u�ed . for operating the trains that passed . through 
it. ,This stipulation was made so as to prohibit the 
use of horse or any other animal traction ; a fact which 
is  a curious commentary upon the conditions, or sup­
posed possible conditions, of railroading in that .earlier 
d ay. As matter!? stand, it would seem that the railroad 
company has at· present no choice in the matter of using 
E:team locomotives between Mott Haven and its 42d 
StreE)t terminus. 

The use of electric traction will not only relieve the 
tunnel of much of the smoke and steam which un­
doubte�ly have served to obscure the Signals in times 
past, but it will greatly increase the comfort of subur­
l :an travel, and will enable the three roads that run 
into 42d Street to greatly increase their train service. 
Not only so, but the construction of the loop terminal 
will bring these trains  at 42d Street into close prox­
imity to the trains of the Rapid Transit road, which 
is  now bein g constructed up Park Avenue and through 
42d Street, the l ine curving around at the intersection 
of these two thoroughfares, as shown in the accom­
panying diagram . .,The 42d Street und erground sta­
tion of the Rapi d Transi t road is to be located at 
Vanderbilt Avenue, and therefore in close proximity 
to the underground station of the New York Central 
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Company. Evidently there is here presented a great 
opportunity for the construction of a grand union 
underground station, by which the passengers may 
pass from the suburban to the Rapid Transit train 
with the least possible delay. Moreover, since the 
gage of the tracks is  the same on both systems, it 
would be a simple matter to put in connecting tracks 
that would enable Rapid Transit cars to be run from 
Brooklyn or the Battery out to Yonkers, White Plains, 
or New Rochelle without a change. As a matter of 
fact the Rapid Transit Commissioners made proposals 
some time ago to the New York Central Company with 
a view to co-operation somewhat on these lines ; but 
the latter company refused to entertain the suggestion. 
Of course, it would be impossible for the New York 
Central and New Haven cars to enter the rather re­
stricted limits of the Rapid TranEit tunnel, but there 
would be no obstacle to running the Rapid Transit 
cars out onto the suburban roads. 

Taken in connection with the proposal of the Penn­
sylvania Railroad Company to build a series of tunnels 
beneath Manhattan Island to connect New Jersey roads 
with Manhattan and with Long Island, the New York 
Central tunnel would offer excellent advantages for the 
running of tIirough trains between points on the 
Pemlsylvania and the New York Central and New 
Haven systems. The necessary connections could 
readily be effected by building a tunnel from the 
westerly side of the loop beneath the Grand Central 
Station to Madison Avenue and down Madison Avenue 
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to connect with the 31st Street tunnel of the Pennsyl­
vania Railroad. By the construction of a Y at 31st 
Street, it would be possible to run New York Central 
trains either to the west to New Jersey or to the east 
to Long Island. If  the New York Central Company 
were disposed to con struct a yard on Long Island for 
the storage of cars and trains, they would save several 
miles in distance and much time that is  now consumed 
in running empty trains through the Park Avenue 
tunnel between the Mott Haven yards and the 42d 
Street station. 

• • • • • 
A N e"'''paper Obitu a ry. 

The following announcement was received by us in 
our mail a few days ago, with the information tha! the 
Poulan Herald would be obliged to discontinue. The 
note read as follows : "In Loving Memory of the 
Poulan Herald. Born October 19, 1895 .  Died Janu­
ary 5 ,  1902.  

The Good Die Young. 
The clanking press, the clicking type 

Are still as still can be ; 
Our shooting-stick hangs with our harp 

Upon the willow-tree."  
• • • 

The Swedish government is considering the feasibil­
ity of working all its railways by electric traction in 
lieu of steam. This should prove an easy matter to ac­
complish, owing to the abundance of waterfalls 
throughout the country, to supply the necessary power 
for generating the electricity. Such a system would 
prove far cheaper than the present steam traction_ 
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Device Cor Preventing Shipwrecks. 

During the last few years many vessels navigating 
t!:J.e waters along the coast of British Columbia and 
Alaska have been wrecked.  The American consul at 
Vancouver remarks III a recent report that he has 
hea rd complaints from mariners of the bad lighting of 
the coast north of Vancouver. It  likewise appears 
that the waters to the northward have not been 
sounded as fully as the safety of vessels requires. I'll 
order to provide mariners with some means of safety 
it would seem that a device has recently been invented 
which will minimize the danger hitherto encountered. 
This is  an automatic system of signaling which will 
warn ships of their approach to dangerous rocks and 
coasts in all weathers, when even a flashing light 
m ight not be seen and the booming of a foghorn be 
unheard. A metallic conductor is fixed on an elevation 
ashore, or a lightship, or reef, or light-house. From 
th is, etheric waves are transmitted over a zone which 
has a radius of seven miles. All vessels within that 
area which are fitted with receivers are warned of their 
proximity to danger, the distance and the point of the 
compass being registered. At the same time, a bell 
rings and the receiving instrument records the name 
of the place that is being approached. The automatio 
part of the invention consists of steel bearings with a 
number of teeth which pass over a Morse transmitter. 
No operators are needed. The instrument or machine 
works absolutely automatically. In its elementary 
principles, the system resembles Marconi's method ot 
wireless telegraphy, but in detail the system is essen­
tially different. 

• • • 
T I RE -REP AIRING TOOL. 

A tool which is especially adapted for repairing 
punctured pneumatic tires is  the subject of the illus­
tration herewith presented. The credit for the in­
vention of the tool belongs to Benjamin J. Piquet, of 
Woodbury, N. Y. 

The tool comprises a frame composed of two plates 
formed with ears arranged to lie side by side. Be­
tween one pair of ears a handled pinion, B, is pi voted ; 
and between the other pair of ears, a handled eccen­
tric is pivoted. The pinion meshes with a rack­
bar, which slides longitudinally between the frame 
plates and which is slotted to receive pins uniting the 
frame plates. The eccentric is designed to engage 
in one position a swinging bar, D, pivoted between the 
frame-plates. Both bars, D and 0, are formed with 
hollowed jaws and cutting edges, so that when their 
lower ends are brought together a tubular punch is 
produced. A plug-receiving yoke is  pivoted on the 
frame, and is of such size that the frame can be turned 
end for end therein. 

In operation, the handles of the eccentric and pinion 
are carried up, whereupon the bar, D, is  held against 

THE TIRE-REPAIRING TOOL IN OPERATION. 

movement. The punch formed by the lower end of 
the two bars is  inserted at the puncture to produce a 
clear, round aperture. The aperture having been made, 
the tool is drawn from the tire and the frame is 
turned end for end in the yoke. The pinion is now 
turned until the jaw of the bar, 0, is drawn within 
the frame ; and the eccentric is  also turned to permit 
the bar, D, to swing out. A double-headed plug, A, 
is then placed in the yoke, as shown in the small 
view. The bar, 0, is now run outward and its 
jaw brought at one side of the plug, and the eccen­
tric is manipulated to force the other jaw against 

t 11 e  opposite side of the plug. The plug will now be 
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held between the jaws. By reversing the frame agaIn, 
the jaws can be introduced into the aperture in the 
tire. Next the pinion, B, is manipulated to draw the 
bar, 0, from the tire ; and one portion of the two 
heads of the plug in expanding will engage one with 
the outer and the other with the inner face of the tire. 
Upon withdrawing the other jaw the remaining por­
tion of the heads will take a similar position, com­
pletely closing the aperture. 

• • • 
A MECHANICAL VEGETABLE-CU T TER. 

The accompanying illustration pictures a device for 
cutting or grating vegetables, which is  the invention 
of Frederick Suellentrop, of Linn, Mo. 

The vegetable-cutter comprises an upright carrying 
at its top a tray open at the front and rear. The up­
right is  attached to a table by mean s '  of a clamping 

A VEGETABLE-CUTTING MACHINE. 

device carried at the bottom of the upright. A disk­
like cutter for slicing cabbages, potatoes, or the like 
is carried on a spindle, having a bearing in an arm on 
the upright. By means of a crank the spindle is 
turned, and' with it the disk- cutter. The disk is formed 
with radial slots ; and one wall of each slot is  turned 
outward toward the tray to form cutting blades. An­
other form of disk can be used, provided with open­
ings, the walls of which are ' extended inward to form 
grating surfaces, this device being designed for the 
grating of horseradish, cocoanut, or the like. 

The vegetable is held by one hand in the tray and 
again st the disk, the crank being turned by means of 
the other hand. An in�ardly-turned lip prevents the 
upward movement of the vegetable in the tray. By 
means of this device vegetables are rapidly prepared 
for table use. 

• • • • • 
llIilk Flo u r  i n  Swede n. 

In a report to the State Department, Robert S.  S.  
Bergh, United States Consul at Gothenburg, say s :  

D r .  lV1. Ekenberg, of Gothenburg, has made a discov­
ery which will be of importance in dairy farming. He 
claims to have invented an apparatus by which milk 
can be brought into the form of powder, like flour in 
appearance, but possessing all the qualities of milk in 
concentrated form, moisture excepted. It  is said that 
this milk flour is completely soluble in water, and can 
be  used for all purposes for which common milk is 
·employed. The milk flour does not get sour, does not 
ferment, and in the dry state is  not sensitive to changes 
in the weather. It can be kept and transported in tin 
cans, barrels, bags, etc. The cost of production Dr. 
Ekenberg has estimated at about 27 cents per 106 
quarts, and he thinks that flour made from skimmed 
milk can be sold for about 13 cents per pound. At a 
recent meeting of the Academy of Agriculture, Dr. 
Ekenberg exhibited samples of the milk flour which 
received favorable comment. It  is considered that the 
invention will be of the greatest importance for the 
utilization of skimmed milk, which heretofore has 
largely been w�sted, but in the dry form can be trans· 
ported all over the country without losing any of its 
original good qualities. 

• • • • • 
A nother S u bstitute Cor Indla-H ubber. 

Substitutes for India-rubber and gutta-percha, 
fibrous and elastic in nature and uniform in color, 
are claimed to be attained by a process patented hy 
Mark Sherwin and Hans M. Mathieson , of Cambridge, 
Mass. Fatty oils in the pure state or fatty oils mixed 
with various quantities of gums, resins, waxes, as­
phalts, pitch, tar or kindred subStances ;  sulpl;mr or 
sulphur chloride ; coloring matter ; a volatile solvent, 
such as naphtha, turpentine, carbon bisulphid, are the 
ingredients used. The fatty oils are mixed with the 
gu ms reduced by the solvent ; the sulphur chloride is 
gradually added and then the coloring agent. Sulphur 
chloride is  then again added. 

59 
Electric Diet. 

A member of the medical faculty of the University 
of Michigan has discovered that a galvanic current 
promotes the growth of tissue, or, in other words, 
increases the amount of  flesh. That electricity exerts 
a beneficial influence upon the growth of plant life 
has long b'een known. Perhaps this circumstance sug­
gested the idea of electrically stimulating animals . 

Two cages of guinea pigs, six to the cage, were ex­
perimented with. The guinea pigs were all exactly 
the same age. Through one of the cages an electric 
current was passed day and night. The other cage 
was in no way electrified. For a stated period the 
animals in both cases were fed with precisely equal 
quantities of food of the same quality. The experi· 
ment proved that guinea pigs who lived in the elec­
trified cage gained in weight during a measured time 
10 per cent more than those in the non-electric cage. 
If, as a result of these experiments, electricity be ap­
plied on a large scale to the fattening of animals used 
as food, we may some day hear of "electric bacon" cr 
"electric beef," which will command a special price. 

----- -... .------- -----
A Proces. oC Dev u J (' a n i z i n g  V u l canized I n d ia­

H ubbel' Scrap. 

India-rubber manufacturers have long been seeking 
a method of removing sulphur from old vulcanized 
India-rubber. An invention patented in the United 
States by an Englishman may perhaps point out a 
means for accomplishing their purpose. 

According to this invention the vulcanized rubber 
is cut up into small pieces and submitted in an iron 
tank to the action of solvents, such as naphtha, benzol, 
turpentine spirits, and the like, capable of dissolving 
sulphur but not of _dissolving India-rubber at the heat 
employed. The tank is  heated to a point not exceed­
ing the volatilizing temperature of the respective 
solvents at the pressure used, and certainly not above 
120 deg. F. The bulk of the sulphur contained in the 
vulcanized rubber is dissolved out into the solvent, 
while the rubber remains practically unaffected, since 
the temperature is below the dissolving-point of rubber. 
After the digesting process has been carried on for 
several hours the solution is drawn off, distilled and the 

. solvent recovered . .  If  the rubber be not entirely de­
vu lcanized a fresh batch of solvent is admitted to the 
tank. 

------ �.�� ... �.�------
AN IMPROVED N U T -LOCK 

A nut-lock of novel construction Which is  adapted 
for secure engagement with a bolt-thread, and which 
affords means for conveniently releasing the nut from 
the bolt-thread, has been patented by John H. Fergu­
son, of Zimmerman, Ohio. 

The lock comprises essentially three parts-a nut 
body, a locking-ring, and a wire keeper-rin g. The 
nut body has ears on one end ; and the locking-ring 
has corresponding ears. When the locking-ring and 
nut are fitted together, the ears are interlocked. The 
ears on the nut and on the locking-ring have a peri­
pheral groove, which is designed to receive the spring­
wire ring when the nut body and locking-ring are 
fitted together. 

A locking-key within the locking-ring is arranged to 

AN IMPROVED NUT ·LOCK. 

slide in a shallow channel formed III the bolt. When 
the ring is applied, the interlocked ears of the nut 
and ring form a continuous wal l ;  and in the groove 
formed in this wall by the ears, as before mentioned, 
the spring keeper-ring is inserted to clasp the ears. 
The nut can be freely screwed upon the .bolt when the 
locking-ring is detached. When the nut is  placed 
where it is to be locked on the bolt, the locking-ring 
is slipped upon the bolt body and the key entered 
within its channel .  When the ears are fully engaged, 
the spring-ring is spread by any suita ble means so 
that it may expand to enter the groove. 
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SOME NEW IN�ERESTING INVENTIONS. 

COMBINED DUSTPAN AND SPRINKLER.-A household de­
vice which can be alternately used for sprinkling the 
surface to be cleaned and gathering up the dust after 
the floor has been sprinkled, is clearly a serviceable 
invention. The dustpan is provided with a hinged 
cover to retain the dust when the pan is used as a 

A DUSTPAN AND SPRINKLER. 

sprinkler. The cover is provided with a hollow finger­
grip which serves a double function-as a means for 
raising the cover, and as a handle for holding the de­
vice when it is used as a sprinkler. The dustpan has 
a transverse partition by which it is divided into two 
compartments, the one serving as a water receptacle, 
and the other as a dust receptacle. When employed 
as a dustpan, the rear portion is held raised by means 
of castors. 

FOLDABLE SCHEEN.-A screen th�t can be folded and 

AN EXPANSIBLE SCREEN. 

packed a w a y 
and that can 
be varied in 
length is the 
invention of a 
N e w  Yorker, 
M r . A l b e r t  
Taubert. The 
e n d  uprights 
comprising the 
'Screen - f r a m e  
are connected 
by upper and 
l o w e r  l a z y ­
tongs. A rod 
is secured to 
the lower lazy­
tongs, and i s  
provided with 
a slide c o n ­
nected by links 
with the up­
rights. When 
the s l i d  e i s  
moved up, the 

sides of the screen-frame are drawn together ; and whEn 
the slide is moved down, the screen-frame is extended. 

BUHGLAIl·ALARM.-Most inventors of burglar-alarms 
are satisfied if  they can merely give a signal to indi­
cate that a door or window has been opened. A Ken­
tucky inventor evidently thinks this is too lenient a 
m ethod, for he has devised a means for moving the 
fioor beneath the burglar and firing a pistol at him. 
As our picture shows, part of the fioor i s  supported 
on springs and is provided with vertically foldable 
supporting standards, which in one position hold ·  the 
fioor in inoperative position. The movable standards 
are connected with an adjustable rock-bar carrying the 
pistol. The burglar who enters the house will find the 
fioor mysteriously giving away beneath his feet, and 
will be rather disagreeably startled to have the pistol 
discharged at him. The inventor will probably be 
charitable enough to load the pistol with blank car-

Scientific American. 
tridges. The small detailed view shows that the pis­
tol can be thrown down out of operative position. 

AUTOMATIC ENGINE HORSE POWER INDlCATOR.-It is 
probably a new idea to provide an indicator calibrated 
for a steam engine of known approximate boiler pres­
sure. Edmund Fortier, of Kankakee, Ill. ,  is the in­
ventor of the indicator. The apparatus comprises a 

HORSE POWER INDICATOR. 

power-indicator dial over which a hand plays operated 
by gearing carried on a slotted rod which receives a 
vertical operating rod arranged to reciprocate upon 
the governor shaft by means of a sleeve. The oper­
ating rod likewise controls a pressure-indicator through 
the medium of a bell-crank lever. A segmeJ;lt gear on 
the lever meshes ' with a .  pinion on the pressure-gage 
pointer ; and an ext®sion on the lever connects it with 
an expansible Bourdon tube confined within the gage­

· casing. The indicator is operated to correspond with 
the fluctuations of the governor; and the leverage be­
tween the connecting devices intermediate of the tube 
is automatically adjusted through the medium of the 
pressure-gage and its connection therewith. The 
power delivered by the engine to either side of the 
normal load is indicated. 

THERMOSTATIC FlHE ALARM.-A new form of thermo­
static fire alarm 
has a stem pro­
vided with an in­
sulating tapering 
point and is  con­
nected w i t  h a 
c o n d u c t i n g  
b r a c  k e t .  The 
bracket is  wired 
with one end of 
a circuit includ­
ing alarm a n d  
conducting wires. 
A b i n d i n g - post 
connected w i t  h 
a n d  i n s u l a t e d  
from the bracket 
holds the other 
end of the con­
ducting wire. A 
spring - tongue is  
secured b y t h e  
b i n d i n g - post to 
the bracket and is  
insulated t h e r e ­
from, the tongue 

AUTOMATIC FIRE-ALARM . having its f r e e 
end normally maintained by its spring action out of 
contact with the bracket. ' The tongue is notched to 
receive the tapering point of the stem. When the 

thermostat reaches a 
certain temperature, 
the stem will be 
forced up, and its 
t a p  er i n g insulated 
end, coming into con­
tact with the down­
w a r d l y  - projecting 
tongue, will force the 
tongue into contact 
w i t  h t h e  bracket, 
thus closing the cir­
cuit and sounding 
the alarm. 

--. . . �-

AUTOMATIO BURGLAR-ALABM AND .A�-T:aAP. 

Some time ago the 
English Automobile 
Club offered a prize 
of £ 100 for the best 
method of prevent­
ing the dust raised 
by motor cars caus­
i n g annoyance to 
other users of the 
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roads, says The Engineer. As none of the devices sub­
mitted in the prescribed time were satisfactory, the 
period for the submission of inventions has been ex­
tended by the club. 

Brief Notes Co ncerni ng Patents. 

George Westinghouse has applied in the Orange l!'ree 
State for patents covering his gas manufacturing pro­
cess. The application will be formally acted upon 
during February. 

David A. Nicoll, of 305 North Street, Baltimore, Md., 
claims to have discovered the means of making glass 
soluble. By means of a chemical action he ii-educes 
it to a fluid state, when it can be applied with a brush 
like paint. 

Telephones on the Overland Express permit of com­
munication between the cars of the train � hi1e in 
transit, . and up to the time that the train is ready 
to leave the station the passengers' have the advantage 
of connection with the city service. 

A patent was recently issued to Lewis B. Clark, 
track foreman at the Belle Dock Yards of the Con­
solidated road at New Haven, Conn. He is a civil 
engineer and has made an instrument for alining 
and gaging tracks by an ingenious arrangement of mir­
rors. 

M. Goubet, the French submarine boat inventor, is 
now at work on the designs of a boat to carry two 
hundred persons, to be used in the Channel service 
across the straits of Dover. It  is expected to make 
this trip in a half hour without the least inconvenience 
to the passengers, while with the present type of craft 
the trip is much longer and almost invariably rough . 

Christian Lehman, quite widely known as an in­
ventor of loom machinery and an expert machinist. 
died on December 1 9  at his home, No. 1216 Mascher 
Street, in the very heart of the mill district of Phila­
delphia. He was born in Baden, Germany, in 1828, and 
came to this country when a young man, embarking in 
the knitting machine business, and he was responsible 
for many great improvements in this line. 

The first public use of the Nernst lamp in this 
country i s  to be seen at Hartford, Conn.,  where the 
Hartford Electric Lighting Company has installed 
a number of the lamps in the stores of that city. 
These lamps were on exhibition at the Pan-American 
Exposition and have been in regular service at the 
works at East Pittsburg, but other than this the 
Hartford experiment is their bow to the world. 

A new way of charging for telephone service may 
come into use if the invention recently patented by 
Thomas Baret, of Sydney, N. S. W., meets with gen­
eral approval. He proposes to charge for the total 
length of all the conversations and not for the total 
number. His meter consists of a clockwork devlce 
which is at rest except at such time as a conversation 
is being held, and then it is at work registering the 
actual time consumed by the talk. The up-and-down 
movement of the switch lever throws the clock into 
action, shuts it off and keeps it wound. 

The interference proceedings instituted by the 
Patent Office some time ago between Charles E. Trip­
leI' and Carl Linde to determine, as  between these 
two inventors, who is entitled to priority of invention 
of the commercial process of liquefying air, have at 
last been decided in favor of Carl Linde. Masses 
of testimony were furnished by both sides. ArtiCles 
published in the SClENTIF!C AMEHICAN and SCIENTIFIC 

AMERICAN SUPPLEMENT figured prominently in the evi­
dence against Tripier. It now remains to be seen 
whether Linde can maintain his claims against other 
contestants. 

An electrical device, it is said, will supplant the 
"Claque" which is maintained in many French theaters 
to lead the applause. From Europe comes the rather 
doubtful story that a machine which counterfeits the 
clapping of hands has been invented by Herr Zimmer­
man. It consists of inflated leather bags which a re 
scattered around the house in pairs, being hidden In 
convenient places. These are brought in rapid con­
tact by electrical means, and the sound made is so 
natural that the difference cannot be detected. The 
apparatus is controlled from behind the stage. 'l'he 
story, even if not above suspicion, is at least inter· 
esting. 

Commander Richardson Clover, the naval attache 
of the United States Embassy at London, has just 
returned to this country for a brief  sojourn and has 
brought with him, for the inspection of the Naval 
Department officials, an invention for controlling tor· 
pedoes by wireless telegraphy. This is  the invention 
of an Englishman named Garden, and while the Com­
mander would not go into particulars about the sys­
tem, he said he thought it had several features not 
to be found in any of the other methods accomplish· 
ing the same purpose. It is said to be possible, not 
only to steer the torpedo by the means of the etheric 
waves, but to stop, start and discharge it with perfect 
accuracy. 
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� L egal Notes. � 
CONSTRUING CLAIMs.-The doctrine of mechanical 

equivalents and the theory of the construction of 
claims received no little attention in a decision recently 
handed down by Judge Gilbert in the Ninth Circuit 
of the United States Circuit Court of Appeals. Her­
man Cramer had brought an action at law against the 
E_nger Manufacturing Company for an infringement 
on the first claim of his patent for a new sewing­
machine treadle. Cramer's broad claim called for a 
"treadle provided with trunnions," the treadle sup­
ports being located in the vertical cross brace connect­
ing the legs or side pieces of the machine. By so 
locating the treadle a better alignment could be se­
cured, and the tendency of the machine in operation 
to l oosen the joints which hold the legs in position, 
thereby displacing the treadle, was overcome. It would 
seem from the evidence submitted that never before 
had the treadle been mounted in the vertical cross 
brace. Soon after Cramer had patented his treadle, 
the Singer Manufacturing Company began to make, 
under Letters Patent granted to one of its employes, 
sewing machines in which the treadles were also hung 
in a vertical cross brace. The' patent of the Singer 
Company provided for the use of point-center instead 
Of knife-edge bearings with trunnions, which are the 
essential feature of Cramer's patent. The Court found 
that Cramer was entitled to the broadest application 
of the doctrine of equivalents, and insisted that if he 
had been the first to mount his treadle in the vertical 
cross brace, he was undoubtedly entitled to the pro­
tection of that combination and to the exclusive right 
to mount his treadle in the cross brace, no matter 
what the form of the bearings of the treadle might 
be. Furthermore, the Court found that in order to 
mount the Cramer treadle in the vertical cross brace 

-on knife-edge bearings, it was absolutely necessary that 
it be provided with trunnions or their equivalent. If 

-the patentee were entitled to the doctrine of mechanical 
·equivalents and to the protection of the right to mount 
his treadle in the vertical cross brace with bearings, 
whether knife-edge or point-center, his right certainly 
'''is not affected nor diminished by the use of the words 
'provided with trunnions,' as found in his claim." 

The Court likewise held that an inventor is  not cir­
·cumscribed by the words which he may first use to 
describe the .merits of his invention, but that he may 
.assert and maintain all the advantages which his de­
vice possesses. The point was raised by Cramer's 

·opponents that in his original application Cramer 
had designated his invention as a "nOiseless, self-ad­
justing treadle," that only by subsequent amendment 
had he defined hi s invention as a means "to keep the 
treadle bearings rigidly in line and at a fixed distance 
apart, to avoid friction," and that he should be limited 
to the original purpose specified. By such a limitation 
the charge of infringement could be avoided. The 
Court decided that Cramer was not limited to the 
purpose of securing a noiseless, self-adjusting treadle, 
but that he was justified in claiming all the advan­
tages which might accrue from the application of his 
device. 

LIBEL SUlT.-Our English contemporary, the Elec­
trical Review, of London, recently won a libel suit 
in which it was the defendant and in which the right 
of an editor to criticise the work of  an inventor was 
upheld. The action was brought by Benjamin C. Pole, 
an engineer, 

·
who went to England with a view of ex­

hibiting his "multiple energizing momentum engine," 
which he christened "Poleforcia," as expressing a 
power which he claimed could be obtained in excess 
·of the energy to be derived from other machinery used 
for similar purposes. "This curiously named engine, " 
said the Electrical Review in the alleged libelous ar­
ticle, "consists of a series of engines with ratchet coup­
ling to an assemblage of fiywheels ; and some wonder­
ful gain of energy is supposed to be secured by the 
non-positive connection in the performance of rotary 
foot-pound work. Each fiywheel is run nine revo­
lutions i dle, and is then automatically coupled to the 
shaft for three revolutions. The idea of the inventor 
seems to be that he can derive energy from nothing, 
because more power is required to lift one ton one 
foot than to draw one foot horizontally." The plaintiff 
objected not so much to the criticism of his engine as 
to the Electrical ReView's statement that "it must 
have cost a lot to print the brochure on very good paper, 
and there must be some deluded creature at the back 
finding the money for this ridiculous thing. Pre­
sumably the public may be asked to subscribe to this, 
or we should not have noticed the affair at all. If  
those in  it are  acting in ignorance, it i s  kindness to  
let  them know that the  engine i s  best fitted for  the 
useless 'scrap heap." Testimony was given for the 
defendant to show that for 1.4 electrical po wer put into 
the plaintiff's contrivance 0.425 came out ; that is  to 
say, 70 per cent of the power was lost in the machine. 

Scientific American 

In another test 67 per cent was lost. After conSidering 
the matter for twenty minutes the jury returned a 
verdict for the defendants. The decision may be con­
sidered as a victory for that class of technical paper 
which is  ever alert to warn the public against contriv­
ances that are founded upon false scientific principles. 
Promoters very often sail so closely to the wind that 
in most cases the damage is irretrievably done when 
a company is once fioated ; and although the exposure 
of misleading claims on the part of promoters becomes 
the solemn duty of a paper, it is usually a very thank­
less task. 

ENGLISH TRADE LIBELs.-The previously-mentioned 
unsuccessful suit brought against the London Electri­
cal Review renders particularly timely an: interesting 
article published in Engineering on what constitutes a 
libel to those who are engaged in the multifarious in­
dustries of our time. The nature of a libel upon 
persons in th� way of their trade is well shown by the 
following case : 

A certain paper in commenting upon the installa­
tion of a number of type-setting machines in an Amer­
ican newspaper office, remarked that "so short-lived 
does the installation appear to have been, that we 
learn that the machines were discontinued. This will 
be a very serious blow for this machine:" It  was 
decided when the case came up on appeal in an action 
for libel, that these words, besides being a disparage­
ment of the plaintiff's machines, which would not be 
actionable without proof of special damage, were also, 
when taken in their reasonable meaning, capable of 
being understood by men of ordinary intelligence as 
conveying an imputation upon the plaintiffs in the way 
of their trade, and the question of libel or  no libel 
was therefore rightly left to .the jury. This judgment 
was affirmed in the House of Lords ; and it was there 
stated that "if the 0!lly meaning which can be rea­
sonably attached to a writing is that it is a criticism 
upon the goods or manufactures of a trader, it can­
not be the subject of an action for libel ; but an impu­
tation upon a man in the way of his trade is properly 
the subject of an action without proof of special 
damage." 

The principles upon which the publication of a 
libel, injuriously affecting the property in trade of 
a man, may be restrained, apply also in the case of 
slander. But jurisdiction in such cases i s  exercised 
only with the greatest caution. Whenever A accuses 
B of knowingly and intentionally infringing A's patent 
or  copyright or trade-mark, in order to pass off his 
goods as A's, B has suffered a personal libel. But 
merely to state that B's patent is  invalid, or that a 
picture which he sells is a piracy, i s  no libel on B 
personally, and is actionable only if the words be 
published falsely or maliciously, and damage has 
actually resulted. The same principle applies to cases 
for what is called slander of title. In the case of 
Crampton vs. South & Main ( 58 L. T.  516 ) it  was 
decided that an action lies against a defendant who 
issues a circular stating that the plaintiffs' invention 
"had been proved to be an infringement of his own," 
when no proceeding had ever been taken to test its 
validity. The statement was clearly groundless and 
rested upon no probable cause. 

In Hubbeck vs. Wilson ( 1899,  1 .  Q. B. 8 6 )  the Court 
of Appeal laid it down that a statement by a trader 
that goods of his manufacture are superior to those 
made by a rival, although untrue and made malicious­
ly, is not actionable as a defamatory libel, nor does ' 

such a statement afford ground for an action, even if  
the plaintiff avers special damage. An injunction can, 
however, be obtained from a Judge of the High Court 
as a measure of relief. But such an injunction is 
granted only in the clearest cases. 

The Wrongful use of a trade-mark is  sometimes made 
the subject of comment on the part of the true owner 
of the mark. Wherever · there is no doubt of the 
validity of the mark care must be exercised before 
any accusations relating thereto are made through the 
medium of advertisements. An example may possibly 
here be not out of place. In 1897 two trade·marks 
registered by the Royal Baking Powder Company, of 
New York, were expunged from the English register 
of trade-marks by the order of the defendants, Wright, 
Crossly & Company. Both trade-marks were labels 
containing prominently the words "Royal Baking 
Powder." Soon after the defendants issued a circular 
referring to the order, which circular was alleged by 
the plaintiffs to be an intimation that they were not 
entitled to sell baking powder as "Royal Baking 
Powder" and that the defeIidants intended to proceed 
against those who used the label. An action was then 
commenced by the plaintiff company to restrain the 
defendants from representing that the plaintiffs were 
not entitled to sell their "Royal Baking Powder" in 
the United Kingdom, and from maliciously threaten­
ing the customers of the plaintiffs with legal proceed­
ings in respect of their sales of the plaintiffs' baking 
powder. On the trial it was held that the circular 
represented what was not true, with regard to the 
plaintiff's baking powder ; was issued, not in good 
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faith i n  support o f  a just claim, but maliciously, 
and had caused special and substantial damage. 
An injunction was granted, but on appeal ( which was 
affirmed in the House of Lords)  it was decided that 
there being no circumstances to suggest a secondary 
meaning the circular did not mean that the defendants 
intended to proceed against persons selling the plain­
tiffs' baking powder under the name of the "Royal 
Baking Powder." 

It 'sometimes happens that a firm issues an adver­
tisement to the effect that its product has received 
the "First Prize Medal" at some exhibition, whereas, 
in fact, the reward in question has been bestowed upon 
a trade rival. The question then arises : Can an action 
be maintained to restrain the publication of such a 
misleading statement ? It would seem that in England 
there has been no case on the point. The author 
of the article in Engineering, however, believes that 
if it could be shown that such a statement was issued 
maliciously, and with the intention to injure the per­
son who was a true holder of the award, the state­
ment would be libelous, and could be made the sub­
ject matter of successful proceedings. It seems to us 
that an action might well be maintained if it could 
be shown that by the use of the words "First Prize 
Medal" trade was actually diverted. In such a case 
actual damage could certainly be computed. 

In Part IV. Special Term of the New York Supreme 
Court, Judge Leventritt reiterated the broad rule stated 
in the Prince Manufacturing Company vs. Prince's 
Metallic Paint Company ( 13 5  N. Y., 2 4 )  which reads : 
"Any material misstatement in a label or trade-mark 
as to the person by whom the article is manufactured, 
or as to the place where manufactured, or as. to the 
material composing it, or any other material false 
representation, deprives a party of the right to relief 
in equity. It  is not whether or not the plain­
tiff intended to deceive, or whether the defendant de­
signed to impose on the public ; it is sufficient to forbid 
equity from interfering if his label was naturally 
calculated to and did deceive." The plaintiff in a 
recent case under discussion invoked the aid of the 
court of conscience, while his own conduct in rela­
tion to the subject-matter of the suit, in the language 
of Judge Leventritt, was unconscionable. It is  a most 
salutary rule, which in cases like the present denies 
equity to a person who has been guilty of a material 
misrepresentation on his label, concerning the ingre­
dients compOSing the article which he seeks to pro­
tect. 

THE CASCARET CAsE.-In the matter of the Sterling 
Remedy Company against R. J. Gorey, decided in 
equity in the United States Circuit Court for the 
Northern District of Ohio, it was held that the word 
"Cascara" was an infringement of "Cascarets." The 
box sold by the defendant compared with that .intro­
duced by the complainant presented no such dissimI­
larities as would distinguish the one from the other. 
The Court found that the defendant so advertised his 
product and so boxed it that an unfair advantage was 
taken of the complainant. Although there were dif­
ferences between the two packages, the differences 
were less observable than the resemblances ;  and unless 
the defendant intended to infringe the rights of the 
complainant, "he has gone to extraordinary pains in 
imitating the package of the complainant." 

"GRAPE-NUT" TRADE-MARK ACTION.-The Postum 
Cereal Company, Limited, recently brought an action 
against the American Health Food Company in the 
United States Circuit Court, E. D. Wisconsin, for 
trade-mark infringement, alleging that its mark "Grape 
Nuts" was infringed by the name "Grain-Hearts," the 
product of the defendants. The Court found that no 
infringement existed in  fact. The package of the 
complainant was not so imitated by the defendant 
as to lead to unfair competition in trade, although 
there was similarity in the terms in which the foods 
and the qualities were described. The Court held 
that the defendant's goods were reasonably distin­
guished from those of the complainant in the con­
spicuous trade-mark on the labels, in the coloring 
and printed matter of the packages and in general 
appearance, so that the charge of unfair competition 
in trade was unfounded. 

THE CYANIDE PATENTS IN NEW ZEALAND.-It is re­
ported by the Minister of  Mines for 1 900, in the mat­
ter of the cyanide 

'
process in New Zealand, that since 

the patent rights were granted four years ago, the 
amount of revenue paid to the government has 
amounted to £ 4,253,  or about 4 2 %  per cent of the 
initial cost incurred. By recent legislation the term 
to which the patent rights remain in force in New 
Zealand has been extended until such time as the 
revenue derived from gold mines exceeds the ex­
penditure which was necessary to make. the cyanide 
process available to the gold-mining industry of the 
colony. 
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RECENTLY PATEN TED INVEN TIONS_ 

Bicycles. 

STAND FOR B I CYCLES.-FRIWERIK C .  V. 
ARP and SOREN C .  JE><SEN, Blegdamsvej 8, 
Copenhagen, Denmark_ The cyc le-stand is 
hinged to the front fork and is arranged to 
be brought down forward of the front wheel 
so as to support the bicycle when desired and 
thus enable it to be held in an upright position. 
When the machine is to be ridden, the stand is 
folded alongside the front fork. 

Ralhvay Appliances. 

LOCOMOT IVE-B O I LER. - JOHN J.  REGAN, 
Jersey City. N .  J_ The steam-boiler comprises 
an external she l l  and an internal shel l  dis­
posed longitudinally therein and eccentrically 
thereto, and forming a water and steam com­
partment surrounding the internal shell .  The 
internal shell is divided into a primary com­
bustion-chamber, an auxiliary combustion­
chamber and other chambers which are equipped 
with independent sets of smoke-fiues. As the 
water circulates in the chambers and around 
the auxiliary combustion-chamber it is evident 
that a very quick generation of steam takes 
place without loss of fuel. Hence the greatest 
economy in fuel consumption is obtained with 
an extremely rapid generation of steam_ 

ELECTRI C  S H I FTING DEVICE FOR RAIL­
WAYS.-HENRY S .  ESCH, Manhattan, New York 
city. 'l'he device is designed for use on trolley 
lines in connection with an improvement for an 
a\,tomatic track-switch whch Mr. Esch has 
invented_ The present invention provides an 
improved shifting device for moving the switch­
point from an open to a closed position, or 
vice ver8a� whenever successive electric cur­
rents are sent to the device, and for causing 
an approaching car either to continue on the 
main line or to pass from the main line to a 
branch line. 

RAIL-JOINT.-JOHN C .  FURMAN, Strattan­
ville. Pa. The invention relates to means for 
coupling together the continuous ends of rails 
in such a manner as to provide a strong, solid 
joint, which can be laid either upon the ties 
and spiked thereto. or placed between the ties 
without spikes ; which strengthens the track 
and keeps the rails always firm ; 'which en­
tirely dispenses with bolts and nuts ; and from 
whic h the rails can be easily detached. 

SWITCH_-JOHN C .  FLINT and MAURICE S. 
DEAN, Anaconda, Mont. I t  is a primary pur­
pose of this invention to lengthen the life of 
a switch-point and to prevent the wheels c limb­
Ing the switch-point when a switch Is located 
on a curve. The switch has a switch-rail, the 
point of which extends beyond the ends of 
the opposite lead-rail ; a head-rod for the switch 
and lead-rails and having an extension for 
connection with extension point ; and a turn­
buckle in the extension for lengthening or 
shortening it.  

AUTOMATI C  TRACK-SWITCH FOR ELEC­
TRIC RAILWAYS-HENRY S _  E S C H, Manhat­
tan, New York c ity. This improved switch is 
completely under the control of the motor­
man to enable him to run the car in the 
desired direction. A frame provided with a 
bow-shaped channel receives a short portion 
of the trolley wire and maintains a bow-shaped 
loop therein. A contact-plate is located in the 
loop in alinement with the general direction 
of the trolley-wire and insulated therefrom. 
An electrode connects the contact-plate with 
electrical mechanism for operating the switch, 
another electrode being the trolley of the car_ 
The attachment always stands in proper posi­
tion for engagement by the trolley-wheel with­
out jar o r  jerk, as the under side of the 
attachment is in alinement with the trolley­
wire. As this underside also conforms to the 
shape of the groove of the trolley-wheel, the at­
tachment cannot slip over nor the trolley­
wheel jump off. 

Metallurgic a l  Improvements. 

Scientific AInerican 

vention is based upon the well-known prin­
ciple of physics that the times occupied by 
different bodies or substances in falling 
through water are dependent upon their rela­
tive specific gravities and that a body of 
greater density will acquire a corresponding 
velocity. 

Printers' A p p l i a nces. 

6usin�ss and P�rsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili lind inquiries for cl'rtain classes of articles ·numbered in consecutive order. If you manu­
facture these goods write us at once Hnd we will 
send you the name and address of the party desir­
ing the mformatiun. In every case it is neces­
sary to give the nUlllber of the i nquiry. 

MUNN &; CO. 

GAS-CONDUCT INU .DEVICI� FOR 
TYPE MELTIN U-I'OTS_-UEOllGE H .  

LINO- Marine Iron Works. Chicago. Catalogue free. 

I n q uiry No. 1 9 0�.-F'or manufacturers of all 
SEROLE, Brooklyn, New York city. In order kinds ot heating and J ighting devices. 

MES-

to dispense with the use of rubber hose to For hoisting engines. J. S. Mundy, Newark, N_ J. 
supply gas to the burner of the melting-pot, I nq uiry No. 1909.-For manufacturers of ma-
the inventor employs metal pIpIng so con- chinery used in cement works. ' 
nected with the melting-pot as not to inter- . . L S." Metal Polish_ Indianapolis. Samples free. 
fere in the slightest degree with the movement 
of the pot to and from the mold-wheeL 

CAS'l'ING-BOX.-LEO GRO S SMAN, Brooklyn, 

I n q n iry No. 1 9 1 0.-For manufacturers of broom­making machinery. 
WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

New York city. The object of Mr. Grossman I nq n l ry No . 1 9 1 1 .-�·or manufacturers of heating 
is to provide a casting-box arranged to per- fUrnaces. 
mit the casting of a number of ' stereotypes Stencil M.uchines_-A . J _ Bradley, 101 Beekman St. N.Y. 
at the same time, so that a large number I n q ni ry N o. 1 9 1�.-F·or S ilas, electric or j(asolme 
are produced quickly by the same machine_ generator of about 1% horse power. 

The novel feature of the casting-box is a Handle & 8poke Mchy. Ober Mfg. Coo, 10 Bell St., 
cylindrical core which engages a number of Chagrin Falls, o. 
drags. The cores are connected with the drags Inqn lry No. 1 9 1 3 .  � For manufacturers of electric 

m
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o
n
to

d
r
s
s
_ 

for attacb mg" to ordinary sewing machine I in alternation_ As the metal is poured into 
the drags the plates are cast ; and when this Glass paper-weights for advertising_ Write for prices_ 
has been done the cores swing out of their LobruilJer Co., Wellsburg, W. Va. 
drags and into adjacent ones, additional plates I nq u iry No. 1914.-For manufacturers Qf dyna-
being cast, while the previous recast plates mos_ 
are removed from the top surfaces of the Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . . Box 13, 1V1ontpelier, Vt._ cores. 
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Inqu i r y ]\'o. 1 939.-For traction engines for haul­
ing 4U tOllB of material over roads of not more than 5-
per cent. grade, at 6 miles per hour. 

Inqu iry N o . 1 9 4 0.-For makers of carpet and rug 
looms. 

Inqu iry No .  1941 .-For wholesale dealers in 
.. J apU.llese Cat eyes " used in jewelry. esdecially the 
colored kinds. 

I n q uiry 'N o .  1942.-For manufacturers of keroJl 
selle oil launches. 

Inqu iry No. 1 9 4 3.-For parties to cast electro­
magnets. 

Inquiry N o .  1 944.-For a lace-making machine. 
I n qui ry 1\"0. 1 94�.-For parties manufacturing 

cloth cheese beads. 
Inqu iry N o. 194ti.-For the present address of 

the makers of the • .  Hutton Ram." 
I n quiry No. 1 947'.-For parties engaged in drop 

forging and stamping sheet steel. 
I n quiry No. 1948.-For manufacturers of small 

boilers and boi ler heads 12 inches in diameter. 
I n quiry N o. 1 949.-For manufacturer of tele­

phones suitable for pnvate use. 
I n quiry No. 1 9 ;) O .-For dealers in stereopticon 

slides. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the · Week Ending 

January 1 4 ,  1 902, 

A N  U E A G H B E A R  I N O T H A T  0 A T E. 

I n q uh')' N o. 1 9 1  a .-For manufacturers of a ma- L8ee I�ote at end of 1ist about copies of these patents.] 

I Chill� for makIng bricks out of sand by pressure. 
Trap". I Rigs that Uun_ Hydrocarbon system. Write St. 

BAIT-GUN.--OLIYER J. DE ROSHEY, I ron LouiS Motor Carriage Co., St. Louis, Mo. A
ir ���'��l:�;l a

.�������� . ��� . ���������' . .  �: 691, 082 Mountain, Mich. The gun is intended to kil l . I o qu i l'y No . 1 !l 1 �.-�'or the present address of Alarm. iSec Burglar alarm. 
wolves. The construction is such that a eal't- the Cryderman COuphllg Co. Animal trap, E. L. Tschantre . . . . . . . . . . . . .  ��� ,,�g� ridge is placed in the barrel and held in po- For sheet metal stampings and novelties try Standard !�����l 

p1����, l�a��fa���!�r�� . 
t;��t��'n't' 'o'f: 

sition by means of a breech-block carrying a Stamping Co., Seventh and Hudson, Buffalo, N. Y. B. K. Jamison u . •  · . . .  · . . . . . . . . . " . . . . 690, 961 

needle. The trigger mechanism is provided Inq u i ry N o . 1 9 1 7.-For brass balls for valves 1 t�to�obli!eS�a��e���C:ebi�f�r�: . ��
· 
. .  
J
.
a
.�:��� : ���:g�� 

with a bait-holder. rrhe hammer is released inch and more. Awning rod bracket, R. Ward . . . . . . . . . . . . . 6!H , 026 

practically as soon as the bait is touched. Ten days' trial given on Daus' Tip Top Duplicator. I �X:8 
�
ox, M. 'j. 

E
e
�
�igO

th
· · · ·

·
· · · ·

·
·
·
· · · ·  �g� ;n� 

Felix Daus Duplicat.or Co., 5 Hanover St. , N. Y. city. A�l� s��in��
r
'to ' vehicl�t� fr���� ' ��;��

. 
f��' ANI i\IAL-TRAI'_-I�DWAUD MILLS, Jackson-

I n q uiry N o. 1 9 1 5.-For manufacturers of hand attaching, W. A. Maybach . . . . . . . . . . . .  691 , 156 ville, I lL The trap is designed to catch animals laundry machinery_ Back pedaling brake, R_ 1\1. Keating . . . . . . .  691 , 1 47 
of any" kind. In construction it comprises a Are yon looking for anything in bent woodwork ? �:fl �r��i�g !'Vi�', �.

ll
��.

tt
St;)���� : : : : : : : : :  ��t : ��& cage, a door tending to close, and a peculiarly- Write rl'ucker Bicycle Woodwork Co., Urbana, Ohio. Bandage, water, C. H. Jones . . . . . . . . . . . . . .  69 1 , 270 

arranged device normally holding the door in I n qu iry No. 1 9 1 9 .-1for manufacturers of pressed Battery charging apparatus, M. R. Hutch-
open position and released by the animal to fiber boxes or telescopes. Batt�r'�n ch'';i'; .�; '�,�ii," -Ei."w: 'v�g;,i : : :  : ' : : :  �gt :M! permit the closure of the door. "�hen you want everything printe d  on any particular Bearing box, ball, O. Stutzman . . . . . . . . . . . .  691 , 202 

subject write to U. S. Press Clipping Bureau. 153 La- Bearing, roller, J. A. Perkins . . . . . . . . . . . . 69 1 , 1 73 

Salle Street, Chicago_ ���
ri
�;�ce�'

h
J�

l
'L.I

.
P�::��k : : : : : : : : : : : : : : : : :  �gg;gAg 

Mechanical Devices. I n q u i ry No. 1 9':lO.- -For manufacturers of enve- Bed rest, invalid, J. F. 'Vilkins . . . . . . . . . . .  691 , 224 
lope-making machines. Bell, alarm or 'call, J. O. Lippincott . . . . . .  691 , 064 

C I GAR-TUCK CUIMPER.-JOHN HAINES, Belt fastener C Farez 690,938 
l\Ianhattan, New York city. 'l'he lighting end Special and Automatic Machines built to drawings on Beverage dispensing app���i��, ' ii: 'S�h�pk�: 691 , 293 

of cigars of a certain class and workmanship contract. The Garvin Machine Co., 149 Varick, cor. Binder, self, E. A. Johnston . . . . . . . . . . . . . . .  �g�,,��� Spring Streets., N. Y. Boat, screw propelled, H. T. Gay . . . . . . .  . 
have been manually crimped or tucked to dis- In qui ry N o. 1 9\! 1 .-For manufacturers of acety- ��Pl��: ���

de
t 

T
Mo�ga������� : : : : : : : : : : : :  �gb:��i tinguish them from others, and more effectually lene gas outllts for lighting purposes. Boiler, N_ P_ Stevens . .  _ . . _ . . .  _ . . . . . . . . . 691 , 200 

to combine the parts at the end to be lighted. Manufacturers of patent articles, dies, stam ping Boiler furnace, water tube steam, "T. C. 
This invention is a simple and regularly oper- tools, light machinery. Quadriga Manufacturing Com · BOil:s�

ll
!��ar�t;,s · ·io�· 

·
�,;ppiYi,;g

· 
��t�� · t� 

691 , 089 

ated machine which crimps cigars more effec- pany, 18 South Canal Street, Chicago. steam. H. A. li�leuss . . . . . . . . . . .  _ . . . . . . .  690,941 
tively than by hand, and which also tends to In quiry N o . 1 9 22.-For manufacturers of calen- ��]:��� ;��:'iier�

h
�!,"a'm 

L
;OI?'

u
¥� 'ri��id : : : : : :  ��u�t straighten the tucked or crimped section of the dars or posters for advertising purposes. Bolt heading machine safety device, J. It. 

cigar during the tucking or crimping process. Mile a Minute Bicycle Driving M.echanism. Patented BOlt
B���,;��: a{,iI' th���iIi;'g' ;';��hi{,e; '0: 'A: 690,919 

DEVICE FOR REMOVING BURRS FROM Dec. 17, 1901. Patent now for sale, terms reasonahle. Johnson . . . . . . . . . . _ _  . . . . . . . . . . . .  _ . . . . .  691 , 3 1 6  

WOOL_-LEOPOLD OFFERMANN, Lepsic, Ger- C. V. Wold, 488 Hicks Street, Brooklyn, N. Y. 
����i��,�:�

g
a�

a
���l�g

J-sa��;h��sA: ' ii';liI: 691 , 1 98 

many. The device comprises a burr,removing tu
��Il,�!�y N o. 1 923.-For manufactnrers ot steam ridge _ _ _  . . . . .  _ . . . .  _ _  . . . . . . . .  _ . . . . . . . .  691 ,31 3 

roller having a series of spaced, toothed rings, 
Designers and builders of automatic and special ����

n
s� ]�:�:l�:' f�ror�!�i�:\n?

·
A�L.

E
�:���s ggk��� 

between which are arranged bars similar to 
machines of all kinds. Iuventions perfected. The W. Boot or like stretching and molding device, 

grate bars and depressed relatively to the E. Salutrynski . _ . . .  _ . .  _ . .  _ . . . . . . . . .  _ . .  691 , 076 

teeth at those points where the wool is taken 
A. Wilson Machine Company, Uochester, N. Y. 

���� �� :��:
, 
t��/ei

r
�i...: · B

·
"'li�;d : : : : : : : : :  ���:��l 

off from a feeding roller. Other portions of the se�:l.��!�l:ac�rn�ti_
-For manufacturers of cotton- ���ile�

r 
n��o�e�rf:ble�

ai�a�� :ro�E:!��� : : : :  ��� :n� 
bars adjacent to a barrier are extended beyond Bottle, non refillable, S. Love . .  _ . .  _ . . . . .  _ 691 , 1 52 
the teeth, so as ' to carry the burrs contained The celebrated " Hornsby-Akroyd " Patent Safety Oil Bottle stopper, H_ S_ Brewington . _ . . .  _ . .  691 , 1 07 

in the wool out of the reach of the teeth and Enl'ine is huilt by the De La Vergne Uefrigerating Ma- Box covering machine, P. S. Smith . _ . . . . .  691 , 329 

C F Boxes, etc . ,  system of jointing for join-
cause them to be retained by the barrier, chine ompany. oot of East 136th Street, New York. ing up, C. D'Espine . . . . . . . . . . . . . . . . . .  691 ,049 

whereupon they can be removed by a clearer. Inqniry No . 192."i.-For makers of canning ma- Brake hearn, J. H. Baker _ . .  _ . . . . . . 691 , 095, 691 , 096 

Tools and Hard_are. 

chinery. Branding iron, self heating, M. A. Lowe . . 690,971 
Brick for track paving and fastening pur-

The best book for electrlci&ns and beJrInners in elec­
tricity is " Experimental SCience, H by Geo. M. Hopkins. 

poses, paving, W. H. Nelson . . . . . . . . . .  690,988 
Brick mold, paving, W. H. Nelson . . . . . . . .  690,987 

DEVICE FOR FASTEXING METAL OR By mail, U. Munn & Co., publishers, 361 Broadway, N. Y .  Brush, A. U .  Wiens . . . . . . . . . . . . . . . . . . . .  · 691, 032 
Bung, non-removable, Zwickel & Grun-

691, 227 
690,997 
691 , 1 78 
691 . 235 
691 , 069 
690,924 

WOODWORK TO STONK-THOMAS E. H I CKS, 
Bronx, New York city. Mr.  H icks has pro­
vided means for securely connecting various 
articles made of wood or metal to stone-
work_ Devices of this class ' are frequently 
called "expansion bolts." It has been Mr_ 
H icks' aim to provide a construction which 
can be readily applied without any danger 
of injury to the stone, thus avoiding a draw­
back found in the employment of the expan­
sion bolts generally used. 

CLOTHES"LINE PULLER.-GEORGE W _ 

I n q u iry N o . 1  !J26.-For manufacturers of knit- Burii��m
ala��: ·W.' 

·
R

·
. · R�iff : : : : : : : : : : : : : : : tin� machinery for stockings. Button, A. A. Richmond . . . . . . . . . . . . . . . .  . 

Cableway, W. F. Brothers . . . . . . . . . . . . . . .  . 
Caisson air lock, J. F. O'Rourke . . . . . . . . . .  . 
Calculating device, A. L. Butt . . . . . . . . . . .  . 

W ANTED-Pat.ent articles of merit to manufacture 
and place on the market_ Will buy or pay royalty. 
Give full particulars. Address Sidney Folder Co., Sid­
ney, Ohio. 

Camera, interchangeable panoramic, R. H. 
Trumhull . . . . .  _ . . . . . . . . . .  , . . . . . .  _ . . . .  691 , 020 

Camera shutter tripper, R. Faries . . . . . . . . .  690,939-

I n q uh'Y No. 1.927.-For manufacturers of foot Can. See }lilk can. 
power grindIng machinery Cap, A. E. Morse . . . . . . . . . . . . . . . . . . . . . . .  . 

PARTNER WANTED.-Will give jOint interest in 
valuable patent for repairing" pneumatic tires. Simple 
and effective. B. J .  Piquet, Box 3. Woodbury, Nassau 
County, IoJong Island. 

Car brake, H. S. Stier . . . . . . . . . . . . . . . . . .  . 
Car, convertible dump, H. S. Hart . . . . . . .  . 
Car conpling, G. S. Holmes . . . . . . . . . . . . . .  . 
Car draft rigging, railway, E. S. Woods . .  
Car fender, E. W . Jeter . . . . . . . . . . . . . . . . .  . 
Car wheel, composite, M. G. I{eeran . . . . .  . 

690,982 
691 , 201 
691 , 1 37 
690,954 
691 , 038 
691 . 315 
690,967 
6V1 , 167 

ORE-CONCENTRATOR. - RICHARD R.  LEE, 
Pinos A ltos, New Mexico. A circular pan is 
provided with a central revolving vertical 
shaft bearing radial arms which carry scrub­
bing-brushes that travel upon the bottom of 

Inqu i ry N o .  1928.-For dealers in mirrors and 
tihng. the pan. The trough is made rigid end to DIEPOLD, Long Island City, Queens. New York 

end and its inner end is directly hinged to the city_ The pulley comprises a single piece of 
bowl, so that while it may be lifted out of wire which is run through the longitudinal EXPERIMENTAL MACHINE SHOP.-We are not using 

Cart or car discharging device, W. Nossian. 
Case for plats, maps, etc. , C. E. McClin-

tock . _ . .  _ . . . . . .  _ . . . . . . . . . . . . .  _ . . . . .  _ .  691 , 288 
Caskpt ornament, E. R. Sargent . . . . . . . . . . .  691,002 
Cellulose, manufacture of threads, etc . ,  

t h e  w a y  it  never becomes clogged at t h e  J·oint. opening of a cylindrical handle, a n d  t h e  ends our shops at present. Well equipped with lathes shaper, 
woodworking machinery, etc. WIll rent use and power 

APPARATUS FOR TREATI K G  GOLD twisted together in such a manner as to form very low. Fine place for automohile work. Billings 
ORES .-VINCENTE PAZOS Y SACIO, Yauli, Tuctu, a hook and a fork to engage the line_ The Clapp Co., Boston, Mails. 
Peru. The apparatus comprises a receptacle device enables one quickly to draw the line 

I n q u i t.y No. 1 929.-For manufacturers of spice 
for holding the mercury and the ores ; an in o r  out for hanging or removing clothes. mill machinery. 
electrolytic vessel adjacent to the receptacle DREDGING TITENSIL.-JONATHAN DUNGAN, or Send for new and complet� catalogue of ScienUfic 
and communicating therewith ; and a porous Prospect Park, Pa. The invention relates to and other Books for sale by Munn & Co., 361 Broadway, 
cup located in the vessel .  An annular plug a c lass of utensils employed for dredging all New York. Free on aoplication_ 
fits tir-tight between the porous cup and the kinds of granular, ground, or powered sub­
vessel by which it Is contained. Separate elec- stances--such as salt, pepper. spices, sugar, 
trolytic fluids are held In the porous cup and fiour o r  the like. The utensil comprises a 
the vessel ; and electrodes are located in the hollow body having an annular flange on its 
cup and the vesseL By means of thi� ap- inner surface. On this fiange a .  perforated 
paratus gold is extracted from its ores upon a inner lid is seated. An outer cap piece is 

I n q n i l'y No. 1 9 3 0 . -For dealers in drilling rigs. 

I n qu i ry No . 1 9 3 1 .-For manufacturers of alumi­
nium goods, 

Inqu iry No. 1 9 :J�.-li'or t.he manufacturer of the 
Belvidere carpet stretcher and tacker. 

large scale and the chemicals used are regen- adapted to cover the inner lid_ Th e lid and Inqu i ry No .  1 9 33.-For a second-hand serew-cut · 
erated. cap-piece have perforations which can be }�':Ft �'::3.e, foot or countershaft, 9 inch swing, 3 feet or 4 

APPARAT U S  FOR EXTRACTING GOLD opened or closed by rotation of the cap-piece. 
Tnq uiry N o .  1 934.-For dealers in all kinds of 

electrical a(lparatus. AND CONCENTRATING ORES AND MET- The cap-piece is detachably held on the hollow 

ALS_-WILLIAM F. HEATHMAN, Santa Ana. CaL body. The utensil protects its contents from 

The object of the invention is to concentrate dust, dampnes�, and atmospheri� impurities, eJ.:':�\i;ist
�

r�'nl��;t';;;-:
t':nsil��stern parties who 

ores, metals, and gold-bearing sands of ever.v . and preserves m full strength spIces, salt, or 

character, with the r�sult that the product of l pepper. 

such concentration may be reduced to a small I NOTE.-Copies of any of these patents will be 
but valuable compass, that a more marketable furmshed by Munn & Co. for ten cents each_ 
product is obtained, and that such metals as I Please state the name of the patentee. title of 

are embedded in the rock are saved. The in- the invention, and date of this paper. 

I n q 1t iry No. 1 9 36.-For manufacturers of gum 
and candy slot machines. 

I n q n i ry No. 1937'.·-For dealers in disk talking 
machine records. 

Inq u i ry No. 1935.-For parties to make incan. 
descent mantles. 

Chai�:o�hd���
m

���ve�er�ry�
n
Di�k : : : : : : : : :  : 

Cheese press, M. McKinnon . . . . . . . . . . . . . .  . 
Cherry stoner, C. P. Mosher . . . . . . . . . . . . . .  . 
Churn Shield, "rhitely & yocom . . . . . . . . . .  . 
Chute, C. Law . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chute for buildings, dust, J. C_ Kimsey . - . . 
Circuit breaker, rotary, A. R. Luschka . . .  . 
Cistern devic�, automatic, C. H. Asling . . .  . 
Clock, electric, "T. W. Frantz . . ... . . . . . . . .  . 
Cloth cutting machine, long knife, E. M. 

Waring . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Clutch, H. Moon . . . . . . . . . . . . . . . . . . . . . . . . .  · 
Clutch, friction, C. M. Wheaton . . . . . . . . .  . 
Coating preparation, H. A. Bentley . . . . . .  . 
Coffee or tea pot, S. J. Freeman . . . . . . . . . .  . 
Coin controlled apparatus, bralie mechan-

ism for, G. W. Rowse . . . . . . . . . . . . . .  . .  
Coke making plant, W. Kf'nnedy . . . . . . . . .  . 
Collar shaper, A. J. UnderhilL . . . . . . _ . .  _ . .  
Collar turner and edger, E. Weber . . . . . . .  . 
('oloring tool, H. Schickler . . . . . . . . . . . . . . . .  . 
Condenser. steam, W. E. Parrlrfdge . . . . . . .  . 
COl1VPYPf systE'm, M. Garland . . . . . . . . . . . .  . 
Coping, �Tavf' spctional, E. T. Owen . . . . . .  . 
Cotton chopppr, G. Berringer . . . . . . . . . . . . .  . 
C'onntf'r, J. S. HuE'Y . . . . . . . . . .  : . . . . . . . . . .  · ·  
Conntprhalance for lift bridges, etc. , J. D. 

Wilk�ns . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  , 
Conpling df'vicf', M. A. Brown . . . . . . . . . . . .  . 
Conpling framE', S. C. Rock . . . . . . . . . . . . .  . 
Crpmatory and heating system, combined, 

I .  D. Smead . . . . . . . . .  _ . .  _ . . . . . . . . . . . .  . 
CUf', g-amf', A. J. Gray . . . . . . . . . . . . . . . . . .  . 
Cultivator, J. C. Tunnicliff . . . . . . . . . . . . . .  . 
Cultivator or plow replanting attachment, 

691 . 257 
690,934 
690,985 
690.983 
691 . 223 
691 , 279 
691 , 149 
690,973 
691 ,230 
691 , 256 

691 , 090 
691 , 320 
691 . 221 
690, 915 
691 , 052 

691 . 181 
691 . 1 48 
691 . 023 
691 , 029 
ml1 . 1 84 
Rnl , 1 70 
mO,94:l 
691 , 1 69 
691 . 1 02 
691 , 142 

fl91 . 035 
691 , 1 09 
691 , 179 

691 , 328 
690,945 
691 , 022 

W_ Harstick _ .  _ _  . _ _  . _ . . . . . . . .  _ . . . . . . .  690,948 

(Continued on page 63) 
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Curtain bolder and pole ring, E.  i\iarsky . . 691 , 1 55 
C u r t a i n  holding device, S p l'i l l g  a c t u a ted, J .  

H .  Milans . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cutter bead , G. Joh n son , Jr . . . . . . . . . . . . . .  . 
C utter bead , expans i b le , E. S. S h i m e r  . . . . . 
Cutter head set t i n g  gage, S. l'" \V ise . . . . .  . 
C u t t i n g  tool, pneum a t i c ,  J. \V . B i l'kenstock. 
Damper locking means,  J .  Schuessler . . . . . .  . 
Delintillg machine, J. Kasmeiel' . . . . . . . . . . . 
Dental plate a i r  cbambers, former for, L. 

690,980 
601 , 269 
691 , 191 691 , 33 1  
691 , 334 
691 , 009 
691 , 272 

. Arndt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691 , 092 
Detachable handle for cooki n g  vessels, F. 

Dronne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Digging machine, root, E. Sandstrom . . . .  . 
Ditching machine,  Hofl'man &; Helm . . . . . . .  . 
0001' stop and lock ,  combined, G. H. Sa w i n .  
D l'a ft  t i m bers, m e a n s  f o r  a t t a c h i n g ,  'I' u l'nip-

691 , 050 
691 , 292 691 , 1 4 1  
69 1 , 003 

seed & Wi l l i a ms . . . . . . . . . . . . . . . . . . . . .  691 , 085 
D l'ess fit t i n g  stand, E. K u n s t  . . . . . . . . . . . . .  691 , 062 
D l'essing for fish, etc. , H. K. MacGrego r . .  69 1 , 1 54 
Dril l ing machine, A .  S. Jones . . . . . . . . . . .  6nO,965 
Ed uca t iona l  appl i ance , A. M.  Ca tl i n . . . . . . .  691 , 1 1 3 
Elect l'ic currents, transm i tt ing, A. A. E .  

Sterzing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 298 
J!;lectric I igbting, P. C. Hewlt t .  . . . . . . . . . . 690,953 
Electric motor switch mechanism, A. "'. 

Sch ramm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 1 87 
Electr ic motors, means for regu lat ing , A .  

" T . Schramm . . . . . . . . . . . . . . . . . . . . . . . . . 
Electrolytic solution, O. Meyer . . . . . . . . . . .  . 
mev. tor, E. R. Gil l  . . . . . . . . . . . . . . . . . . . .  , . 
Rleva tor apparatus, C. Kottgen . . . . . . . . . . . . 
lil lcvator safety appl i ance , G. H a i l  . . . . . . . . . 
Enameling metal w a re,  W. J a n lwwsky . . . . 
F.nd gate, \Vheat ley & Steen . . . . . . . . . . . .  . 
E ngin e , lV. Scan tlebU l'y , Sr . . . . . . . . . . . . . . .  . 
Engi nes, l iquid fuel feed for explos ivc , A .  

691 , 1 88 
69 1 , 1 58 
690, 944 
691 , 276 
691 , 3 1 0  
691 , 268 
691 , 031 
691 , 005 

W. O lds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690, 989 
Etchings, reprodUCing colored original ,  B .  

Mll n l l feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690, 974 
Exercising apparatus,  F. Sch ne ider , . . . . . . .  691 , 295 
Explosive engine, compou nd , F .  W. Toed t .  

691 , 083, 
Ryelet ing m achine , E .  L. Sibley . . . . . . . . . .  . Fastenf"r, F. R. White . . . . . . . . . . . . . . . . . . .  , . 
II'uatening device , G. W. McGi l L  . . .  691 , 1 64,  
Feed c u t ters, pneu m at ic  feed conveye r for, 

691 , 084 
691 , 0 1 2  
691 , 222 
691 , 1 65 

E. C. & A. J. W lIll a '·ms . . . . . . . . . . . . . .  691 , 034 
F(I('(I4?I', boi ler, C. W. H un t . . . . . . . . . . . . . . .  690,957 
}I"' i l ing llevice for bank checl\:s, etc, J .  H .  

ll.and . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . , 
F i l te r  press, E. Wernecke . . . . . . . . . . . . . . . . 
F i re ! lh1 l'm applia nce, Spring & Long . . . . . . . 
F i rf':1 rm, F. lC young . . . . . . . . . .  . 
Firearm , breech load ing, D. Hug . . . . . . . . .  . 
F i I'ea l'l I l ,  recoi l operated, G. A. Horne . . . . . 
F i l'eil l'm sigbt, F. J. Choles . . . . . . . . . . . . . . .  . 
F i recracker load ing ma ch i ne, C. B. Bidwell .  
F i re e xt i ngu isher, a u to m a t i c ,  H .  K .  Mi lner. 
li' i l'epmof w i ndow , Vo igt m il n n  & Pome l'oy .  
Fishing reel, I�". J .  Rabbeth . . . . . . . . . . . .  . 
)i' lool's, e t c . ,  m a c h i n e ry for the m a n u facture 

691 , 1 77 
691 , 030 
691 , 1 97 
691 , 040 
691 , 056 
690,D55 60 J , 2�2 
69 1 , 1 03 
69 1 , 283 
691 , 2 1 1  
69 1 , 073 

of co\�el'i ngs for, "'. I" . G raham . . . . . .  69 1 , 261 
Flou l' screen 01' bol ter brush, J. G. Peter-

son . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  . 
Flue cleaner, A. A. HulL . . . . . . . . . . . . . . . . . 
Folding table, S. M. Snook . . . . . . . . . . . . . . . . . 
IJ'ucl feelli n g  apparatu s , fine, R. C. Cm'pen -

690, 994 
691 , 057 
691 , 1 94 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691 , 337 
Fuel, feeding fine, R .  C.  Ca rpenter . . . . . . . .  691 , 336 
F u rnace, E. Bennis . . . . . . . . . . . . . . . . . . . . . .  691 , 1 00 
FUl'!OfI. ces, tl l>paratus for supp lying fuel to, 

E. Ben n i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 232 
Furnaces, a utomnt tc heat controller, for 

steam boi ler, Darrin & McLea n . . . . . . . .  690,931 
Furnaces, reversing v a l ve for hea t ing , J'. A.  �hl� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6� , 2� 
Garment clasp, B. F. O rewi l e r  . . . . . . . . . . . . 6VO, V90 
G I l S  and producing same, pnsti le for making 

oXYA'on, G .  F. J a u bert . . . . . . . . . . . . . . . .  601 . 058 
G a s  und wl1 ter sepa rator, I. L,  Neely . . . . . .  690 , 986 
G a s  ign i t ion device, automatic,  P. Leh-

m a n n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 280 
G a R  01' 01 1  engi ne , i n t e r n a l  com bustion,  E .  

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 , 017 
Gas re!,u l u t or, F. Scb i c k  . . . . . . . . . . . . . . . . .  691 , ) 86 
f:ear, d l' iv i ng , Leech & Evil n s  . . . . . . . . . . . . . .  691 , 1 51 
G lass pot furl lace, H. I..J. D i xon . . . . . . . . . . . .  691 , 250 
G love casC', N. Fancher . . . . . . . . . . . . . . . . . . .  690, 937 
G loves, etc. , fastener for, W. P. Dev i ne . . 691 , R08 
Gol f club , H. B. Febiger . . . . . . . . . . . . . . . . . 690. 940 
Golf club, ·W . M. Ransom . . . . . . . . . . . . . . . . . .  690, 996 
G r a i n  dri l l ,  Packham & Oates . . . . . . . . . . . . .  691 , 322 
Grain drying apparatus,  Tweedale & Har-

vey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
G ra in  shocks, etc. , cover for, V. Martin , . .  
G I'ate, G.  Saylor . . . . . . . . . . . . . . . . . . . . . . .  . 
G rinding machlue, E. Rivett . . .  . 
G r i n d i n g  or pol i sh i ng cone, I-I .  C. Miller, JI'. 
Gun mount ing , telescope, H.  L. De Zeng, 

691 , 209 
691 , a 1 8  
691 , 004 
690,999 
691 , 066 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . .  69t , 248 
H a m mock support, I. E. P a l m e r  . .  , .  691 , 070 
Handl4? See d4?tachable handle. 
Ha nge,·. H .  C .  Clayton . . . . . . . . . . . . . . . . . . . . .  691 , 1 1 4  
Harvesting machine needle, self binding,  

Cuudry & Deplanty . . . . . . . .  691 , 240 
Hat pouncing machine, C.  !\L T i r a l'd . . . . . . . 69 1 ,01 8 
Heel and bottom finishing m achi ne, W. A .  

B lodgett  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
H ide coloring apparatus, A. Rigaud . . . . . . . 
H inge, b u t t ,  F. W. L. Schafer . . . . . . . . : . . . 
Hoof llad,  J. Campbell . . . . . . . . . . . . . . . . . . . 
Horseshoe, J. �1. Myers . . . . . . . . . . . . . . . . . . .  . 
Hot n i l' furnace, H. W. Baker . . . . . . . . .  ., . . 
Hyd rau l i c press, F.  E. K4?yes . . . . . . . . .  0 • • • •  
I ce casC'. t ransportable , '''''T . "'orf . . . . . 0 • • • •  
I ce machi ne, Butler & Hammond . . . . . .  . 
I ce m a k i n g  appa ratus, J. Humes . . . . . . . . . .  . 
I n fiatubl(1 H rt icle, C. 'lV. C m·l i n  . . . . . . . . . . . 
1 1'on i n:� bOH rd, G. D a we . . . . . . . . . . . . . . . . .  . 
.To u l' l lul box . C. S. Marsh" l ! . . . . . . . . . . . . . . .  . 
I{eg tOI' wh i t4? lead 01' other henvy mate-

691 , 1 04 
69 1 , 075 
691 , 077 
691 . 1 1 1  
600, 984 
691 . 094 
600, 968 
69.1 , 039 
601 , 238 
690,956 
691 , 1 1 8  
600,932 
600, 075 

r lnlR ,  m(lta l1ic. E. Norton . . . . . . . . . . . . . . fHl 1 , 1 66 
K pyless lock. C. F. Kelle l' . . . . . . . . . . . . . . , . .  6!H . 273 
I{ n f fe. J .  E .  C n rl soll . . . . . . . . . . . . . . . . . . . . . 600 ,927 
LaC'e fn s t e l l f'l',  shop, E. E. Fl'u tche.v . . . . . . . .  691 , 1 28 
Laces. etC' . . mach i n e  for m a nu factur i ng • 

sboe. T l .  S. Pu l lman . . . . . . . . . . . . . . . . .  600 . 095 

WO�D orMETAL 
Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

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

SI'NECA FAlLS MFG. CO. 
695 Waler SI., Seneca Falls, N. Y 

THE STEAM T U RBINE ; THE STEAM 

�r'fu��fe�;�;ym���T.�iCfi: T'l,
n
,?rs��n��

e
:�;��gf� 

series of articles having- cuts of some of the more effi­
cient engines of th is type -the Parsons', De Laval , Dow, 
etc., with exhaustive tab1es giving the result of tesb� 
and much JZ'eneral data on toe subject . Contained in 
SUPPLE M ENT Nos. 1 306, 1 3 07 and 1 308. Price 10 
cents each. For sale by Munn & Co. and aU newsdealers 

The " Wolveri n e " Three 
Cyl inder Gasol ine  Ma· 
r i n e  E n g i n e .  
The only reversing and self-

:��
r
����k�::

so
��:h:e�f

i
:�gi�� 

for the power built. Practi­
cal l y  no vibration. Absolute­
ly  safE:. Single, double and 
triple marine and stationary 
motors from !( to 30 H. P. 
W O L V E R I N E  

M O T O R  W O R KS, 
G ra n d  Rapids.  M i c h .  

T H E  M I ET Z  & W E ISS K E R O SENE 
and GAS Engine 

bnrns K E R O S E N E 
cheaper and safer than gaso­
Hne. Automatic, simple, re­
l iable .  No electric battery 
or f1ame used. Perfect ::-egu­
lation. Belted or d irectly 
coupled to dynamo for elec-��� ��ir:�?p.�, ��a

�tV�� ��d 
all  power purposes. 

� Send for CaLalogue. 
A. MIETZ, 

] 28-138 MOTT ST., NEW YORK. 
A warded Gold IUedal Pan.American Exposi. 

tion. B u ffalo, 1 9 0 1 . 

T H E  2 Yz  H . P. WEBER J U N I O R  PU M PER 
has a capacity o f  5 0  sallons 125 feet and 100 gal10lls67 feet .. E<luals ao men pumplllg water. AU compp�.:le:::":",:I Y�e= •• ., 
to !ltt..'lch to pump. U�s gasoline in pro-
�

rtion to water pumped. Weight 800 
b�

s
�se�nlo�

n
�tt�:0!7e

5
r �:�.=�.

ns
·Si ,�� ' 1 

pie, sa.fe and economical. Outside di­
mensions. 9 .ft. long, :3 ft, wide, 5 ft. 
high. Capacity, 25 gallons per 
minute 250 feet. 
'V cber ·G,u� and 
Go.�ol l ile Engine (10., 

P. O. Box 1 114n. 

FOR 
G U N S M IT H S ,  TOOL 
M A K E R S ,  EXPER I ·  
M ENTAL & R E PA I R  
WO R K ,  ETC. 
From 9-ln. to 13-1n. swinl<. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-Up  'l'readle. 

Send jor CatalolJ"" ,;I������!I� W. F. & J N O .  BAR N E S  C O .  
Established 1 872. 

1999 Ruby St.., ROCKFORD1 ILL. 

This modest Cllt :lnd simple verse 
Is btlt a ple:t ill Engl ish terse. 
To you who look for sOlllet.hing gOCH'i, 
And, paying for it, re:l l ly  I:Ihou],] 
Not jeopar.-l i:r.e your name ('or mOIl-, 
For ellJ!1I 1e ]loor, too wf':lk to rUll. 
The Keim will n�\'er dis:\ppoillt 
fll wagon, y:tcht or llny joint. 

�����:�. hf�;k, 
F

'a;�to�'a [;� 'T��t';�Si'O�: ' L. · · F'eI�90, 093 J O HN R. KEIM. Buffalo. N. Y . •  U.S.A. 
1!tl �OII . . . . . . . . . . . . . . . . . . . . . .  691 , 05 1  

L n m l),  ,l!n s n l'C, Rllss(l l 1  & C l n ns4?n . . . . . . . . . .  69] ,00 1  _ ____________________ _ 

�:��:�: l:i��:
l
�il�l�:'�����t Sele�tro�l�

r
S�t��;. · '�le�� 6!.H , 068 The  Pe rfect ion  of P i pe  Thread ing t l'ic, P .  C .  H e w i t t  . . . . . , . . . . . . . . . . . . . . . . 

Lu mp socket, H. P. Clausen . . . . . . . . . . . . . . 
LUID I l  soc k e t .  i nca ndescen t, N. Ma rshalL . . 
Lcn t h c l' �t rct C'h i ng mach ine  clamp, R, L. 

600.952 
690.028 
GOO,D7G 

Hl'lI ueht . . . . . . . . . . . . . . . . . . . . .  691 , 1 0G 
L(ln t lHH' t rea t i ng m a c h i ne, B n l 1 n 1'(1 & Cope-

htl l e l -
Lpn t h e l' wOl' k i l l ,l!  m a ('h i l;�: ' ii. ' ·A .' ' i3a·l i� ;·(i : : Lt-'a t h e r  wor k i n ,l!  nH1C'h i n 4?,  Chn i l l  & T t l t'nf'r.  
Lp:t t li c l' world n g  m a c- h l n c ,  Chain & COP4?-la nd . . . . . . . . . . . .  . 
Lf'no-selvnJ;e m o t i o n .  H. n. Sntcl i ffe . . . .  . 
Lens grinding l I lachin( l .  F. G. W i lson . . . . . LCllsf's Hccu l'a t(l ly in rpl a t ion to th e i r  fO<' a l  

cen t e r  whil ( l  bei ng c u t .  HPPfl ra t l ls for 
c.u t t l n g  ell l pt icn i or other shaped , J. 

r,m , �o� 
00 1 . �02 
G01 , �06 
601 . �07 
G0 1 . 20·1 
601 , 225 

West . . . . . . . . .  . . . . . 601 , 220 
Lenses, appara t u s  for determ i n i n g  a n d  

m u r k f n g  foca l c e n t e r  of spbel'ical, J.  W e s t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 2 1 7  
Lensefol., mach l n (l f o r  form i n g  a n d  fin i sh i n g  

edges of,  J .  Wpst . . . . . . . . . . . . . . . . . . . . 691 , 2 1 9 
Lensf's whi l e sllch l(lnses are being shaped 

and edged, apparatus for a ttach i ng 
holding devlecs to, J. West . . . . . . . . .  . Level a n d  plumb. J. V. J a n i n  . . . . . . . . . . . .  . Level, spiri t, D. Lesh . . . . . .  , . . . . . . . . . . . . . .  . 

Life preserver, C. Gorp . . . . . . . . . . . . . . . . . . .  . 
Life saving' n pptl l'a tus,  T. W. Mnccol i n i . . . .  . 
Light ing device, R. S. Philbrook . . . . . . . . .  . Li mf'. cemen t, or l ik e', k i l n ,  T. Issprl l s  . . .  . 
Liquid concentrat i ng a ppa ratus,  "'T. Ven-

601 . 2 1 8 
6nJ . 1 46 
69 1 . 0G� 
601 . �4 1  
601 , 1 5� 
691 ,07.1 
601 , 1 45 

uleth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 , 2 1 0  Loc k ,  A .  R. Fergllsson . . . . . . . . . . .  691 , 1 24,  601 , 1 25 
I..Jock, E. F'. Rogers . . . . . . . . . . . . . . . . . . . . . .  691 , 1 80 
Loom , E. Wackerhag'en . . . . . . . . . . . . . . . . . . . .  691 , 088 
Loom p i cker, F. A. Wardwel l . . . . . . . . . . . . . .  691 , 2 1 2  
IJoom weft repleni sh i ng mechanism, C.  & 

C. Brun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 043 
Lumbf'r jOinting and s iz i ng mnchine,  R ,  S .  

Hi l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Magnetic  sepa rator,  F. A .  M. Scb iechel . . . .  . 
MaJ;!'netic sepura tor, C. G rond a l . . . . . . . . . . . . 
M a i l  bag catching a n d  deliv4?ring mechan-

6!l1 . 267 
691 , 007 
691 , 262 

ism.  G. R. MOOl'P . . . . . . . . . . . . . . . . . . . . . .  691 , 285 Ma i l . mark i ng m a c h i ne.  C. V. Fy k e  . . . . . . . .  690, 942 
Moil ing package, O.  Marsteller . . . . . . . . . . . .  690,977 

i s  admitted to be reached when our 
No. 9� PIPE THREA D I N G  

ilIA CHINE 
i s  used. As a hand mach ine i t  i s  the 
only one known that w i l l  cut and thread 
an 8 inch p i pe with ease and satisfuc· 
Lion. One va l uable feature Is. that it  
hus no  arbitl'ary lead sCl'ew for cleter'­
min ina �tyle 01' p itch of thread to be 
c
Ui'H��Il�EIH£EL't"�£F'G. C O .  

5 0 1  C lnotiss S t . ,  'l'oledo, O h i o .  

Presses 
Sub=Press 

Five sizes. Sub. Presses and 
Tools to order. 

ar Send for Catalogue. 
BLAKE & JOHNSON, 

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

,� TELESCTIp £ �" ,,, C A T A L O G U [  
W. & D .  M O  G E Y. 

. B AY O N N E  C I T Y N J 

Match box, C. Sch aer . . . . . . . . . . . . . . . . . . . . . .  691 , 1 83 
Measu ring devices, l iquid, C. Dyer . . . . . . . . .  690, 9�6 
Medica t i n g  water, tank for, C. 'V . Pet·kins.  69 1 , 290 
Mel t ing furn ace, bruss founder 's, At. J. & 

E. H. Wea therbead . . . . . . . . . . . . . . . . . . .  691 , 2 1 3  
Menugraph , Smy tb & lea u s t  . . . . . . . . . . . . . . . 60 1 , 0 1 3  
Metal  b l a n k s ,  m a c h i n e  f o r  form ing , shap­

ing, ha l'(ieu ing , and tem peri ng, E.  M.  
Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691 , 253 

Metal cutting,  punching,  and shaping ma-
chine ,  F. Bowen . . . . . . . . . . . . . . . . . . . . .  691 , 234 

Metul i n to molds, a p p a l'atus for pouring, J. 
V. Colema n  . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 244 

Ml ik cans, C.  H.  Bagley . . . . . . . . . . . . . . . . . . . 691 , 093 
M , l l .  See W indmi l l . 
M i xe r  a n d  k neader, L. Cohnhoi'r . . . . . . . . . . .  691 , J 15 
Moto,· feed regulator, W. E. G ibbs . . . . . . . .. 691 , 259 
Mllzzle, borse, H. Bark . . . . . . . . . . . . . . . . . . .  691 , 097 
Nai l  cutter and file, E. Forqu ignon . . . . . . . . .  69 1 , 126 
Neckwear, J .  A.  Turner . . . . . . . . . . . . . . . . .  691 , 208 
N l ppe ,'s , G. J. Cape well . . . . . . . . . . . . . . . . . . 690, 925 
N i t ro compounds, redUCi ng , H .  GCl'l'es-beim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _. 691 , 132 
Nut tapping machine, J .  Stephu ns . . . . . . . . .  691 , 199 
Oar, bow fac ing , O.  B. Sbedd . . . . . . . . . . . . . .  691 , 080 
011 ,  ex tracting cotton seed, E. L. Johnson. 691 , 342 
Olle,', sa w , W. G.  C lements . . . . . . . . . . . . . . . .  691 , 338 
Ordnance, means for pOSitioning and fi l' ing 

heavy, '1\ M. �"oote . . . . . . . . . . . . . . . . . . 691 , 254 
Ore crusber, E. E .  H a n n a  . . . . . . . . . . . . . . . . 691 , 135 
O re roasting f u rnace, J.  P. Cappcau . .  , . . . .  691 , 1 1 2  
Packing ' tube, rOll i ng, A .  Sharp . . . . . . . . . . . . 691 , 1 90 
Pail and lantern, combined d inner, W .  

W i l l ia m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 036 
Paper and making same, testing, K. Diet-

.;,�999999����;t� I STE E L  DUMP CARS i 
� RAI LS � � TUR NTAB LES I � and all � in Accessories � � Always in Stock. :t � W � � � A R T H U R  K O P P E L .  6 6 · 6 8  B road St . . New York • .  W 
·�eeE;E;e€E;eeeeeeeeeeeeeeeeeE'· 

Queen Trans its and Leve ls 
H i g h  G rade I nst r u m ents with the Latest I m p rove m e n t s .  
160 page En- 240 page Math­
g i n e e r i n g  I THE QUEEN I ematicul Cata· 
Catalogue on l o g  u e  on ap-
appl i cation . pl icatiou . 
E N G I N EERS '  A N D  D RAFTS M E N ' S  S U PPL IES. 

QUEEN  & CO  OPtical and Scientifi" 
.,  Inst1' uJnent WOl.'k s, 

59 Fifth Ave., New Y o r k .  1 0 1 0  Chest n u t  St . .  P h i l a .  

E N G I N ES. pap::
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Paper ma k ing machin ery, rol ler fo!", "'. E .  
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lg� Sbeeha n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 0 1 1  and enj<lne from 1588 and i l l ustrated with c lear  draw. �:g�� ���r
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�a;l'u'f�l'c'tur-
691 , 294 logs showiulZ the construction of var ious forms of 

ing lace, J. Hess . . . . . . . . . . . . . . . . . . .  690, 951 ���E�E�n'E�ii:,jl1�9, � 1 i:W�t�a
l
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. .  
�� 691 , 091 eaCh . For sale by Munn & Co. a.nd a l l  newsdealers. 

Pat tern cutting machIne , J. S u l l i v a n  . . . . . .  691 , 203 
Penbolder, C. W .  Bark ley . . . . . . . . . . . . . . . . .  69J , 098 
Penci l  holder, J. W. Pearson . . . . . . . . . . . . .  691 , 1 72 
Pencil  sha rpener, A. T. Fox . . . . . . . . . . . . . .  69 1 , 1 27 
Penc i l  sha rpeuer, all toma t i C' I C. S. Cox . . . .  691 , 1 1 1  
Pbon ograph apparatus,  A .  B .  Robi nson . . . .  691 , 000 
Pick, etc. , p rospector ' s, F. S. Goldsmith . .  69 J , 3QU 
Pictu res, m a k i n g ,  B.  Hawley . . . . . . . . . . . . . .  691 , 1 ;)8 
Pigment and the production thereof from 

tenous l iquors, A. S .  Ha mage , . . . . . . .  69] , 324 
Pile fabric, woven, W. · T. Sm i th . . . . . . . . . .  691 , 1 93 
P i llow or cushion, sofn, C. E. Bentley . ,  . . . .  690, 9 1 4  
Pipe connection,  A.  W. Cmm . . . . . . . . . . . . .  69 1 , 246 
Pitman, P. D. Jones . . . . . . . . . . . . . . . . . . . . . .  691 , 059 
Plaiting apparatus, A. W. Cbambe'·s . . . . . . .  691 , 241 
Plant chopper and th i n ner, A. H .  Meade . . . .  691 , 282 
Planter, COI'Il, D. Somers et al . .  , . . . . . . . . .  691 , 1 95 
Planter, corn, S. i\icNaghten . . . . . . . . .  , . . . . .  691 , 321 
Pliers, hendlng and cutting,  S.  M .  Decker . 690, 933 
Plow har , adj ustable , .T. H. Powell  . . . . . . . . 691 , 323 
Plow cultivatol' a t tach m e n t ,  R. S.  Bonner. 690 , 921 
Propeller shaft reversing apparatus,  J .  Ti-

tns et a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 300 
Propulsion of sh ips, F. C. Homer . . . . .  , . . . .  691 , 3 1 4  
Pulv(lr lzing apparatns, W. F .  McClellan . . . 691 , 1 63 
Pumping and dredging appara tus, G. A .  

Farwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69) , 123 
Pumping engine,  compensating h igh duty, 

De Laval & Aborn , . . . . . . . . . . . . . . . . . .  . 
Push button swi tch, M. Guett . . . . . . . . . . . . . 
Rai l  joint, B. Wolhaupter . . . . . . . . . . . . . . . . . 
Rail  joI nt , H. T iedemann . . . . . . . . . . . . . . . . . 
Rai l  j o i n t  clump, "T. S. Jones . . . . . . . . . . . .  . 
Rai l jo i nt connection, J. T. Blake . . . . . . . . . . 
Railway, elevated, J. N. Valley . . . . . . . . . .  . 
Ra i lway spike, D. F. Vaughan . . . . . . . . . . .  . 
Rai lway sw i tch , automa ti c, Sch w a rz & Drit-

690,969 
690, 946 
691 , 037 
691 , 207 
690,966 
690, 9 1 8  
691 , 086 
691 , 087 

tler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 0 1 0  
R a i lway switch,  three way ,  W .  F. Bossel't .  690, 922 
Railway switches, device for operat i ng 

street, Scb l l l ing & Ridgway . : . . . . . . . . . 691 ,008 
Railway t ie, J. J. Ridgway . . . . . . . . . . . . . .  690 , 998 
Railway tie plate, W .  S. Jones . . . . . . . . . . . . 691 , 31 7 
Railway tie plate, B. Wolhallpter . . . . . . . .  ' 69 1 , 332 
Range finder, C .  Davis . . . . . . . . . . . . . . . . . . . 691 , 247 
Razor, safety, F. J. Halbekn n n  . . . . . . . . . . .  690, 947 
Reflector, J. L. Crevel ing . . . . . . . . . . . . . . . . . .  691 , 048 
Regulator . See Gas regulato r. 
Releasing mechanism, time, S. S. Col t . . . . . .  691',047 
Repair tool , F. Hoove r  . . . . . . . . . . . . . . . . . . .  691 , 055 
Rock or ore breaker, Gates & Capen . . . . . .  691 , 339 
Rolling apparatus, metal, J. Morgan . . . . .  691 , 1 59 
Rolling d i rect from fluid metal, apparatus 

for continuous, C .  W .  Blldt . . . . . . . . . .  690, 9 1 7  
Sad i ron, A. Luethl . . . . . . . . . . . . . . . . . . . . . .  690, 972 
Saddle, barncss, E. A. Spaulding . . . . . . . . . . .  691 , 0 1 5  
Saw, hand,  W. C .  Buell . . . . . . . . . . . . . . . . . . .  691 , 237 

Straightens It Out 
no matter bow tangled 
and twisted, and cuts it i n  
l'equit'ed lengths-long or 
short, the 
Lo n g  Cut Automat ic  
Wi re·Straighte n i n g  
and  Cutt ing  Mac h i n e  
whiCh stra,igbtens and 
cuts wire from the coil at 
tbe rate of 120 feet per minute. 

F. B .  S H USTER CO . , N ew Have n ,  Conn . ,  U . S.A.  

(b¢ (YI'¢writ¢r Excbang¢ 
1 � Barclay St . •  NEW Y O R K  
1 2 4 L a  Sal le  St . . C H I CA G O  
3 8  8romfi e l d  S t . .  B O S T O N  
8 1 7  Wyandotte St . .  

KANSAS C I TY ,  M O .  
2 0 9  N o rt h  9 t h  S t  . .  

S T .  L O U I S ,  MO.  
4 3 2  D i a m o n d  SI . . 

PITTS B U R G H ,  PA. 
5 N o rt h  Calvert St . •  

BALT I M O R E .  M D .  
5 3 6  Cal i fo r n i a  St . ,  

SA N  FRANCISCO,  CAl. 
We w ill save you from 10 

to 50% ou 'l'ypewriters of ail makes. Send for Catalog" •• 

WIRELESS TELEGRAPHY. - SCIEN-
Tunc AM ERICAN SUPPLEl\fE�'r Nos. 1 �1 :.1 . 1 3 � " ,  
l a'..!S and l a� 9 ,  contain il lustratt'd arttcles on this 
subject by G. Marconi. Additional i l l ustrated articles 
by other authors are contained i n  S C I E NTU;'IC A M  ERI­
CAN SUPPLEMEN�' Nos. 1 1 :l4 . 1 1 3 1 .  1 1 " , 1 1 9'!, M�le' alv7.11.rabl� r�e�t::.��J�I��;'sS l::t���a�'tj�rsp';.'l:;'; 10 cents each from tbis office. and an newsdealers. aI:NOWEICHTS TO LOSE 

Laboratory Balnnce. Direct Readvn.g. 
Apfel·Mu rdoch Company, 

. . ' 82 Lake Street, ChicagO, Ill. Saw set, L. H. Price . . . . . . . . . . . . . . . . . . . . . . 69J , 072 
Saw i ng machine. E.  G .  Herbert . . . . . . . . . . 691 , ) 39 

Art Ar Scale, l iquid,  W. Bnschmann . . . . . . . . . . . . .  691 , 1 1 0  A ��tlgll't;:�\�� �� Coloring Screw, jack, G. L. & S. W. M. Kollock . . . .  691 , 061 wi l l  do wen to write Seal press, A .  B. Schofiel d  . . . . . . . . . . . . . . . . .  691 , 079 
Seed dril l  scraper, W. Stephenson . . . . . . . . .  69 ) , 0 1 6  The Air  Brush M fg . Co .  �::��i �:�����:, f

��ed�;
tni:ed

e
��a i� ' s¥i'i��: 
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, 340 80 Nassau Street, 
H. ' J. Ha ncock . . . . . . . . . . . . . . . . . . . . . .  691 , 31 1  Rockford, Ill., U. 8. A. 

Sewi ng shan k eyed bntons, machine for, J .  
Mathison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690,978 

Sbaft coupl ing . J. Kennedy . . . . . . . . . . . . . . . . 691 , 274 
Sharpener, knife or sc i ssors, C.  A .  Payne . .  691 , 1 7 1  
Shavi ngs , apparatus f o r  the  production o f  

spirally wound , C .  Etzold . . . . . . . . . . . . . . 691 . 1 22 
Sbeet meta l e lbow. O .  H .  Law '·en ce . . . . . . . .  691 , ) 50 
Sheet metal plates. machine for bend i n g ,  

Swobodn &. R o t h e  . . . . . . . . . . . . . . . . . . . 
Sboe, 111. J. Moloney . . . . . . . . . . . . . . . . . . .  . 
S iphon atta chmen t, T-T .  C. Tuller . . . . . . . . . 
Slide loop el l n, r. Con r4?S . . . . . . . . . . . . . . .  . 
Snap hook , 'V. A. Scblei clwJ' . . . . . . . . . . . .  . 
Spool hold i ng frame, P. D. Morton . . . . . . . . . . 
Spring for p i l lows, cushions, etc. , J. H .  

691 . 205 
691 , 284 
691 , 021 
691 , 1 33 
691 , 1 85 
69 1 , 287 

A R T E S I A ",  
W�lIs. 0il and Gas Wel ls  dril led 
hy Cf'mract to any deptb from 50 
to 3000 feet. We also manufac· 
tur� and furnish everyth ing re­
quired to drill and complete 
same. Portab le  Horse Power 
and Mounted Steam Drilling 
Macblnes for 100 to 1200 feet. 
Write us stating exactly wh",t 
is required and send for 11 Ius· 
trated catalogue. Address 

. Masland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Square, ca rpen tel" s, Smith & Lemmon . . .  . 
Stacker, straw. 1\f. Hetneke . . . . . . . . . . . . . .  . 
Stamp currier and a ppliel', postage, .T. H. 

691 , 065 
691 , 1 92 
691 , 265 A 

:,:::=-_cc-=:'';cc,:::c,--:,:--;;;-:::c:,:- A N D  SUPPLY CO. 
r OCK. U. S. A. 

FOLDING CAMERA. - WORKING 
La ssorot . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  691 , 277 

S t a ve d ry i n g  am>nrn tus, W .  H. H ines . . . . . .  691 , 1 40 
Stf'am boi 14?r, B u rg(ll' & Will iams . . . . . . . . . . . 691 , 044 
Steam engine, R. T. Abell . . . . . . . . . . . . . . . . 691 , 228 
Steam for rota r,\' motors, mech a n i sm for ad· 

m itt i ng 0"  sh u t t ln!, oft' . . T.  B. Zura . . . . 691 , 041 
Steam g-cnprator, 'V. Morgan s . . . . . . . . . . . .  691 , 286 
Steel , prepa ring- sol u t ions for the treatment of, B .  K . . J a m i son . . . . . . . . . . . . . . . . . . . . .  690,963 
S teel process, open hearth, Sm i th & Bed-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691 , 297 
Steel t .-a p ,  E .  Lewis . . . . . . . . . . . . . . . . . . .  690,970 
Sten(' i l  she4?t cntting and p l' ln t i n g  machine,  

W .  S.  Pa in  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stocking . .  T .  Shel t on . . • . . . . . . . . . . . . . . . . . . .  
Ston e pu l lcr, S t roh & Hll tch lson . . . . . . . . . . .  . 
Stove or ral lj:!'f', cook i ng , G. E. 'VilbUJ· . . . . .  . 

690, 991 691 . �27 
69 1 , 081 
69 1 , 033 

Stove regula t i n ,;  de v i ce, gas or vapor, G .  
Tresen l'eutel' . . . . . . . . . . . . . . . . . . . . . . . . .  691 . 0 1 9 

Stove Ul'll , A. T. Mattbews . . . . . . . . . . . . . . .  69J , 3 1 9  
Switch mechanism, electric t ime ,  P. Soren -

sen . . . . . . . . . . . .  , . . . . . . . . , . . . . . . . . . . . . 
Telegraph a p p n r n t u s, electri C, P. Picard . . .  . 
Telephone circu i t ,  W. K. Cook . . . . . . . . . . . 
Telephone swi tch nnd lock out mechanism 

691 , 0 1 4  
601 , 1 76 
691 , 245 

for i n tercon nect ing l ines, individual, 
Andriano & Herbstrl t t . . . . . .. . . . . . . . . .  691 , 229 

Telepbone s)'stpm . F. E. Mayberry . ' .' . . . . .  691 , 281 
Telephony , I .  I( l t spe . . . . . . . . . . . . . . . . . . . . .  691 , 060 
Thread cutter.  C . P. McK im . . . . . . . . . . . . . .  : 691 , 289 
Th resh ing mach ine , G. F .  Con nor-. . . . . . . . . . . 691 , 1 1 6  
Thresh ing machine (4?ed device, J .  F .  Welch . 691 .21 5 
T i le, rOOfing, J. W. Carne • . . . . . . . . . . . . . . .  691 , 239 
Time recorder, 'Yol'kman 's, H. Dyson . . . . . .  691 , 252 
T i n ,  rega i n i n g. P. B(lI',C'so(l . . . . .. . . . , . . . . . . .  601 , 1 01 T i re el j U l plllf' n t  for vehicle whec ls , rubber, 

J. G. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . 
T ire, pneum a t ic , A. Dncn sble . . . . . . . . . . . . .  . 
T i re valve cnp,  G. H. F. Sch rader . . . . . . . . . . 
Tobacco stemming machine, Spencer & Whit-

601 . 028 f)90J )�!l 
691 , 296 

aker . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  691 , 1 96 
Torpedo bOa t .  T. J. MOl'larty . . . . . . . . . . . . . . 691 , 1 00 
Torpedo, rallw"y, E. A. Scbooley . . . . . . . . .  691 , 326 
Toy, J .  H. Bowes . . . . . . . . . . . . . . . . . . . . . . . 691 , 1 05 
Toy, H. T. Guy . . . . . . . . . . . . . . . . . . . . . . . . . . 691 , 1 3.1 
Toy. E. Hill  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69J , 266 
Toy, H. G .  Summons . . . . . . . . . . . . . . . . . . . . . 691 , 325 
Transit npp"ratus, tubular,  B. H. Blood . . 690,920 
Trap. Spe An ima l t rup.  . 
Trlmethy l hexahy d rooxybenzyla n i l l n . and 

m a k i ng same, G .  Merl l ng . . . . . . . . . . . . •  691 , 157 

(Continued on pave 64) 

K�R�S POULTRY 
for 1 902. 1 60 pages, over fui1;ITlus!;'iiiOj,j,-of Fowls, Incuba.ors, Brooders, 

etc. How to raise chickecs suc­
care, d i seases Ilnd relDf"diea. Dia· 

with full description of Poultry housel. 
A l l  about I neubators, Hrooders nnd t.horough­
hrcd .�owls. with lowest " r ices. Price only lac. 
C ,  C .  S H O E M A K E R .  Box 2M8. ltr •• porl., III. 

T���!�������J,OR 
thousands of poult.ry raisers jURtifies t.he name. 
oue elln rUli It, be:!Ruse It runs itself. Any one can 
own i I., because t.he price is right. Incubat.or RDd reo 

�1!�:::��o�ft�:
o
rn�:r����������:�.l

l O�����8 ne�rest office. 
Sure Halcb Incubator Co • • Clay Ceni�r,Neb • • or Columbus,O. 

, CYPHERS INCUBATOR, 
World 's  Standard H atcher.� 

Ueed on 26 Gov. Experiment Stations 
in U. R., Canada, Australia. and New 
Zealand j aJSO by America's ieadlng 
poultrymen and thousands or others. 
Gold meda.l and highest a ward a t  
Pan-American, Oct. 1901. S2-page 
circular free. Complete catalogue. 
196 pages, 8x11 tn., mailed tor 10c.; 

Ask nearestotIicetor book No. 1� 
CYPH E ltS INCUBATOR COMPANY, 

Jlob:alo, N. 'I.,  Chicago, lIlo, BOlton, llaaa., New York, If. I. 

Now is the time to subscribe to the 

SClfNTlflC AMfRICAN 
for the year 1902 

Subscription Price, !" $3 a Year 
3 nonths Trial, 50 cents 



Agai� 
and again, 
for many years, 
under all conditions, 
by countless users, the 

Re m i n s t o n  
Ty p e w r i t e r  

has been tried and 
tested, and its 

superior merits 
proved. 

82'l' U.oo:ulwoy 
New ·Y urk 

2 Battery Call 
Telephones for 
$ 4 . 50 

Good for 600 feet 
M e t a l l i c C i rcu it. 

2 Genera tor Call 
Te1ephones for $7.50 

Good for 3 mi les. s ingle Iron 'Vireo 
" Batteries incl uded." Sent C. O.  D. i f  $1 .00 sent wlth order. 

FAH R & F A R R ,  1 1 9 W. Jackson Bo u l evard ,  C H I CA G O .  

SENtlITIVE LABOR ATORY BALANCE. 
B y  N .  Monroe Hopkins. 'l'bts " built-up " laboratory ��i:I�t�; ;fi� ;o

e
�f:g��t�Om��

e ���nga��I�c�i�la�U�� w�t
��: by any amateur skilled in the use of tools. Hl IU it wi IJ work as well as a $125 balance. 'L' he article is accom­panied by detailecl wor k i ng d ra w i ngs showing variuus Btages of the work. 'l'h is art icle is contained in SCIEN. T I l!' I C  A M ER I CA N  S U P J) LEMENl', No. 1 J 84. Price lO cents, For sale by 1\1 U N N  & Co.,  361 1 Broad wa y, New 

Y ork City . or any bookseller or newsdea l er. 

Perfectl y' boo mo� en eous, extremeJy dense and 
t::»ugh . Posi· 
t ive l y  resists Electrol ysis '�,���li�f���i�i!e�::':��� Sen(t f01' 

Tob i u  Bronze 
B E N E D I C T  & B U R N H A M  M FC .  CO.  

WATERBURY ,  CON N .  
1 7 2 H I G H  ST. 

��. !���!lRY!U. FREE 
Gold, SUver, Nlckel lUld .Hetal Platlnc. At. bome or travelin g ,  using and sellieg 

Prot. Gra,.'. MachlncAo Plate, 
Watches, Jewelry, Tableware, Bicycle", 
aU metal good,. NO EXPERIENCE. 
Heavy plate. Modern method •• No toya. 
We do platicg. make outfits, aU size •. 

:: II  Complete, all tool_, lathe., materials, Royal, new dipping proce�s. Quick 
lond P1lC:::V .  W rite today. Pamphlet, samples. etc . FREE. P. GRAY &0 CO., PI.tlDC Work .. VINVINNATI, O. 

Paten t s ,  Trade Marks ,  
C O PY R I G M TS s  etc.,  

Address M U N N  Ii CO., �������8. 
Office of the SCIENTU'IC AM ERICAN 

861 Brondway, :New York • . 
nr:lIIch OffiCi' : (;26 F St., \V ushlngtoll, D V. Band-book Sent Free on Application. 

R ea l  E state Wa nted 
and ror sale. I t  you ,va-n t  to sell or buy (no matter 
where loeated ) send rlescription Hnd cash price amI get 
( F' H E E )  my successful plan. W. M .  O S T R A N ­
D E R ,  N orth American Bldg. , Philadelphia, p,,'. 

S O L D  E V E R Y W H E R E  
Wil l iams' Shav ing Stick, • - 25<:. 
Yankee Silla v i n g  Soap, (Round or Sqliare), 1 0c. 
Luxury Shaving Tablet , - - 25<:. 
Swiss Y iolet Shaving Cream, - SOc. 
Williams' Shaving Soap (Ilarbers' ),  6 Round 

Cakes, I lb., 40c. Exquisite also for toilet. 

(Trial Size) Williams' Shaving Tablet for Zeo stamp " " I I " Stick I I 10e;_ " 
'The only firm in Ihe world making a specialty of SHA VING Soaps 

THE J. B. WILLlAnS CO. , Glastonbury. �t. 
LONDON PARIS DRESDEN SYDNEY 

Scientific American 
Trol ley pole lJasc, B l H.: k l l�:r & I ' h i l l ney . . . . . .  6!) 1 , :t�6 
' 1 ' 1 '0 1 1(' \' pule t ' ' ' l I t ro l 1 i l J �  d l ' \' i l ' l '  [or CH I'S or 

n:h icles,  \L 1 1 .  l� i l hl l n l ' l I  . . . . . . . . . . . . . 6! J l ,:!7G 
'I' 1 ' 1 I 1J.(' ·y t e lu l t ' I' , A, \" . I l aw . . • • . . . •  60 1 , 20:'::, tiU J , :::U4 
T I'UUl lll t ' l ,  <": . F .  \VU t .! l ! t · 1 I  . . • . . .  , . . . . . . . . . .  6!H ,025 
'I' r l l ss, h e l'l l ia l ,  It. 1 1

.
l l I u me l . . , . . . . . . . . • . . . .  m H , 1 �3 

T u f t i l l g  I IPPlI l'u t l l S ,  S .  K a q){'n . . . . . . . . . . . . . .  091 ,2 . 1  
T u g  a ttacll m l' l I t ,  shu ft , A .  S .  Ba iley . • • . . . •  69 1 , 231 
TUllnel,  C.  M .  J a cuhs . . . . . . . . . . . . . . . . . . . . •  600,960 
Type cast i ng lllacl l ine ma t rix carrier,  G .  H. 

Z i c g l , ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6U 1 , 226 
Type w r i t�r n l i l l ( ' I l1 t 'ut mechll l l i sm ,  C. SCul'S. (j9� , 1 89 
Ty pewriter t a b u l a t i l l g  a t a duu c u t ,  J. A .  

Ga r l "'''l , J I '  . . . . . . . . . . . . . . . . . . . .. . . . . . . 6U1 , 1 30 
U Jl Ibrc l l a  gea t ,  S. S. Frctz . , . . . . . . . . . . . . . .  UDl , OG:3 
\'alvp, a u t o m a t i c  rel ic f  antI couu e u scl ' ,  \V . 

S . i\Iolltl,;umery . . . . . . . . . .  , . . . . . . . . . . . .  691 , 007 
Va lvt' , l J a l u I H:t'll p u p p e t ,  A. Met:/. . . , . . .  , . . . .  OUO,079 
V a l v e ,  cOIHlJotl l l d  c l l g i n t ' ,  S.  M unson . . . . . . . .  6 U I , 1 6 1  
V , l l v e  fo l' n i l' COllJ P I'('SU I'S, ll i stOll , B ,  L. & 

W. P. B r i n ton . . . . . . . . . . . . . . . . . . . . . . . .  6U I , 042 
Vl'hicle body COI'IH ' 1' j u i n t ,  J. F .  'V n t ts . . . .  GU 1 , 027 
Vehicle con t rol l i ng devit.:l' ,  IJwtur ,  Bat chel' 

& Pn ckil l'tI . , ' , . . . . . . . . . . . . . . .  , . . . . . . .  600, !)"!!) 
Vehicle, ulO tor,  C. l�'. 'l'ud i n i , . . . . . . . . . . . . . .  69 1 , 206 
Vphicle ('u u l l i n g  gt-"l. ll' ,  ".\1. B I' I I 1 1 f' I· . . . . . . . . .  690, 923 
Vl'h icle stcC l' i l l g  llH'chu n isIll ,  m o t o r ,  F. R,  

B lestPI '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 1 , 054 
Vending m a c h i l H ' ,  coin con t l'OIled, A. C. 

C'"'ey . , .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  690, U26 
Ven t i l u t l n g- n ppa ra tu s , .J . A .  H ll r t . . . . . . . . .  , 601 , 3 1 2 
Vt'tei' i n u l',Y I't 'medy, R. H, I" ox . , . . . . . . . . .  G9J , 255 
\Vn go l l , d ump in g , D.  S .  1Vu tson . . . . . . . . . . . (;91 , 330 
\\T ug-ell,  s:l Ild , S. W. A l he-l 'tRol1  . . . . . . . . . . . . .  690, 91 3 
\Va stphand for pants,  snpplenw n t u l ,  S. Sehp .. 

l I nsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 , 006 
\Va r p  t h reads, device for cOlTe c t i n g  i m -

proper reg i s t ry o f  party colo reel , 1-1 . 
Hu rd\v l ck . . . . . . . . . . . . . . . , . . . . . . . . . . . . 

\Va shboa rd , P. J. Coll m a n n  . ,  . . . . . . . . . . . . . \"' a sh in g lD Hch i ne , D. W. Bovpp . , . . . . . . . .  . 
\V n tchmtlkpl 's '  la thps, ta il stock fol', 'V . 

69 1 , 1 36 
690, 930 
601 , 233 

D. Ch'uwn t . . . . . . . . . . . . . . . . . . .  690 , 929 
\Vn tp l' f."}('vu tO I' , com presed a i l' ,  Latta & 

M a r t i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6n1 , 278 
Wpldlt lg',  elect ric , R .  M .  H lI n tf' I' . , . .  , . . . . . .  6flO.058 
Wf'1I c H s i n g  ll Pa d , o i l ,  .T . "' . F I'�·p . . . . . . . . . 60 .1 , 1 29 
�VhPil t .  mach i n e- f ( ) (' Sf'Jul I'u t i l ig cockle 

from. C l i m£'l l son & �'i n ;:r(\l' . . . . . . . . . . .  , 
"'hf'£'l fast(' n c l',  A. M. Rf'('lw . .  . . 
\V i c k ��I' Cl111 i l' ,  k nockdown , C. \Vf ' r th n p l' . .  . 
"'i n d m i l 1 ,  A. 1-1, H n n  . . . . . . . .  " . . . . . . . . . . . . . 
"' i n d m i 1 1  PO"'('I', C. Obe- l'landf' I' . . . . . . . . . . . 
"V indow, E. A, Sandel's . . . . . . . . . . . . . . . . . .  . 
\V lnoow, vpn tllatin;:r,  K A. G tpsse-I' . . . . . · . .  

691 . 045 
691 . 099 
691 , 2J 6 
6f10,!l50 
691 , 1 68 
691 . 1 82 
691 , 260 6m ,2�4 Wood, i n la y i n g of, H .  C .  "'phh , . . . 

Woodwork i n g  machine sa fety dev ice, r.r. B .  
Rice, . J r .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �991

1
'
,

0
2

7
4
· 3� 

\Vl'ench bandle, F.  L. Coes . . . . . . . .  691 , 046, v 

DESIGNS. 

A x l e  center a n d  fi f t h  w h e e l  pla t e ,  H .  F.  
Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Brusb back a n d  handlf', H. J. H p rbel·t . . . .  . 
Button hooks. (_·tc . •  hu ndlt- fol', F. Thielke . . 
Cubinet,  kitchell ,  J. A ftf ' i c l  . 
Hot w a t f' r  bag c los u rp , C. "T. M e i lwcke . ,  . .  . 
L n m p  ftxt u rp , "', 1-1 a wks . . . .  , . . . , . . . , . . . . . 
M i rror frump,  H. J. H p l'llf'rt . . . . . . . . . . . . . , . 
Npwspu ywl' bohler, O. O rensh n w  . . . , . . . . . .  . 
Pt�nboldf'l', N. -I n cohson . . . . . . .  , . . . . . . . . . . . .  . 
P i n c u s h l o l l ,  G, Brown . .  " . . , . . , . . . . . . . . . . . . 
Registf'l's, vent i la tol's, p te . ,  top plute for, n .  

S .  B a r t  . . . . . . . . . . . . . . . . 
R u g ,  A. Petzolrl . . . . , . . . . . . . . . . . . . . .  35,587, 
Sidf'hofl l'd OI:nil m e n t ,  ROI1H'll hl i t  & Pink . .  , . . . 
S k i rt.  lady ' s ,  C. C. On<1 '·lI k . . . . . . . . . . . . . . . .  . 
SPOOII ,  sOll v C ' n i l', J. A. Oswa ld . . . . . . . . . . . . . . 
R t ovf' doo r, .T . P. Onp l'huekf'r . . . . . • . • . . • . . . .  
Vessel ' s  b u l l ,  C .  J.  H. Fl i ud t  . . . . . . • . . . . . . .  

TRADE MARKS. 

35, 580 
35, 57 6  
35,574 
R5, 584 
35, 580 
35, g�! 35, 0 ' .) 
35, 585 
35.577 
35,578 

!l5, 583 
35 , 588 
35 , 586 
R5 , 579 
35. 573 
35 . 5�2 
35 , 590 

Boots a n d  shoes, J. J. G a gg in . . .  , . . . . . . . . . . .  37, 63fl 
Ciga l'p t te pa pers , Mu ison P. B .  Job . . . . . . . . . .  H 7 , 6-10 
C lgil l's ,  S .  L . . Johns . . . . . . . . . . . . . . . . . . . . . . . 37,64:\ 
Cove r i n g  m n tf'l' i a l ,  cprtu l n tHl m e d ,  A sbestos 

M a n u f a c t u ri n g  Co . . . . . . . . . . . . . . . . . . . . . . :n. 6:�9 
Dolls, Hamb ll rj!'e r & Co . . . . . . . . . . . . . . . . .  : . .  37, 632 
Fa brics, texttle, Eddyst one MUllufa ctul'H1g 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 , 6�8 
Flour, B i l l ,  Beil & Co . . . . . . . . . . . . . . . . . . . . .  37 , 644 
Fut' neclnyeu r, ce l·tu t u  namprt, L, Baer . . . . . . R 7 , 6�4 
HosIN)', P i l l l n j!'  & Madele)' . . . . . . . . . . . . . . . .  37 , 6�5 
Lea thpr,  enu m f'lf'd , C. B. Ra thbun , . . . . . . . . .  3 7 . 6.�7 
Med i c i n e ,  Cf'rtn i n  named , W. C, Alpers . . . . . 37,641 
M i l k  01' m i l k p l'esprvf', conden sf'd , A .  Sa uer . 37, 645 
Paints H nd f'numels, Phoenix Paint and V a r-

n i sh Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 649 
PI'E"SSf'S, fru i t , Hpnis Fruit Press Co, . . . . . . . . 37, 651 
Rf'mNli p s  for coughs a nd colds, W. B. 

Thom pson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 642 
Sh

m��
I
�lf'J,

nd
E .  �������rs . �::��'� ��I�: . . . 

c
�.I'���t� 37, 652 

Soap, Bell  & Boga r t  Sonp Co . . . . . . . . . . . . . . . .  37, 648 
Spectacles and e-Yf'gl a ss,e s, A mp l' i cn n Opt ical 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 633 
Sporting goods. cen t a i n  nnme-d, D ra per & 

M II )'nH " <1 Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 650 
Starch ,  COI'Il , l a u ndry, and mil l ,  A rch e r 

Sta rch Co. . .  . . . . . . . . . . . . . . . . . . . . . .. . . . . 37 , 646 
Toilet fl l'tlcles and 1}1'ppn l'u t lons, cCl'tuiu 

named , R. M. Hollau� . . . . . . . . . . • . • . . . .  37 , 047 

LABELS. 
UCOI'on n tfon Vf01ct , "  for ' perfume, Ca skcl.l , 

M a sey & Co. . . . . . . . . . . . . . . . . . . .  8 , 80l 
" C I'f' a m  S y ru p , "  for sy ru p, C u l i fornin Mel'cu n -

tile Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 893 
" De-von sh i re Re l isb , " for a table sauce , L. 

�1 , Robf'l'ts , . . . . .  , . . . . . . . . . .  , . . .  , . . . . . .  8 , 895 
" F a J'I'H I" S Hygien ic Protf'c t i v p  Powder , "  for a 

protect i ve powd er. B. RUl lpP . . .  , . . . . . . . . , 8 ,002 
"Fol'1no Dyspe psia Tu blf'tR, " for dyspepsia 

tn blets, L.i nco ln Cbem lcal  Co . . . . . . . . . . . . .  8 , 901 
; 'I-1f'f1 rt Food, " for a .breakfast product, E. 

Kocb Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 897 
" .J u u n  de Fuca , "  fOl' ciga rs , Sanchez, Rod-

I 'igllPz & Co. . . . . . . . . . . . . . ' . ' . . . . . . . . . . . 8 , 899 
" I{ h a sa n ' s  Roachy nee , "  for a n  i nsect powder , 

M. K b n sa n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. 90!l 
" O x f-lf'u r t , " for candy, D. D. Long . . . . . . . . . . 8, 892 
" Rev i vot' B it ters , " for bitters, \V. Mo ise & 

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � �  
"Supel'bu , "  f o r  hlueb£'rries, M i ll iken , Toml i n-

son Co. . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 8 , 894 
"Tigf'I' Ro11Nl Wh l t� O u t s , " for rolled out s , 

'MorJ' is  On ttnf'a l Co . . . . . . . . . . . . . . . . . . . . . .  8, 898 
" "'Ql'l d ' s  Fil i i' B rea d , "  for bread, Heydt Bak-

cry Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  8,896 

PRINTS. 
"Amel'ican G a rment Clf'nn ing Compa ny , for 

c l f'unf'd g-urments, A. D U J'and . . . , . . . . . . . .  450 
" H U Sll ' t  SCl'8 tc1lP.d Yet , "  foJ' a c]f'U nillg ma te-

I:i a l ,  K f'tel'l I nu 8 Litho Mfg, Co . . . .  ; . . . . . . .  449 
" 1  ] )0 LQvf' u Domestic, " for sewi ng mach ines , 

1\'[' C. .J n IUPson . . . . . . . . . . . . .  , . . . . . . . . . . . . .  451 
"JoSf' l lhi nf' Bn ck , No. 606, COll j! J'(,ss Playing 

('U I'OS, " for pln y in g cards . ,  U n l tf'd States 
Pht �' i n g  C u rd Co, . . . . . . .  , . . . . . . . . . . . . . . , . . 448 

"Mu rtha Wash i n gton B n c k ,  No. 606, Congrf'ss 
Pl a y i n g- Ca rds, " fot' pla y hl g ca rds, Un ited 
StR tps - Playing C a rd Co . . . . . . . . . . . . . . . . ' . ' 447 

" N a polpon B n c k ,  No. 606, Cong l'Pss Pluy i ng . 
Ca rds ," for play ing ca rds, U n i ted Sta tes 
Playing Card Co . . . . . . . . . . . . . . . . . . . . . . . . . .  446 

A prin ted copy of tbe sppclftca tlon a nd flrnwlnj!' 
of a n y  patent i n  t h e  forego i n g  l i st , 0 1 '  uny · pntf'IH 
in print ' issued since ] 863, w i l l  be fll rnlsQed from 
this office for 10 cents, provided tbe name ·antl 
Dumber of the patent desired a n d  the date be 
giv en . Add ress Munn & Co. , 361 Broadway,  N{'w 
Yo,·k. 

C anadian patents may now be obtained by the In· 
ventors tor any of the Inventions named in the forE'­
goIng list. For terms and further pa rticulars 
address MUnD .,. Co., 361 Broadway, New York. 

B U Y  C H I C A C O- B E A U M O N T O I L CO'S 

OIL STOCK 
W IT H  S I X  C U S H E R S  C U A R A N T E E D  ON O U R  

F A M O U S  S P I N D L E  TOP P R O P E R T Y .  
O I L I N S I D E  OF T W E N T Y D A Y S .  

Tbat i s  the report of the W e l l -Drilling C o .  who al'e now down 
700 feet witb OUI' first well . We own ovel' 6 0 n  aCl'es of land 
i n  the Texas Oil  Belt.  Si x we l l s contl'acte d  fol'. 

BUY  STOCK NOW AT 50 CEN T S  ON  THE  DOLLAR .  
( l' b l s  i s  only one-balf pRr v alue o f  the stock.) 

vou�;
n
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o
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M I'. Nixon, aiter a tboroup:b investigation of tbis company ,  accepted the  office g�J�e:i�e;;�. g'��e�
o
:c�

n
����� ��erhe m�!�flt�t.�}n: �efi�g?ejl���S��o���r:�a�fy 

conducted enterprise. where tbe smaflest sharebolder, owning but a few 
dOUUTS' wonh of stock, bas the same protection as the largest one. 

T H E PAR V A L U E  O F  S T O C K  IN T H E  C H I CA G O · B EA U M O N T  O I L  
C O M PA N Y  I S  $ 1 0 . 0 0  P E R  S H A R E .  

$5.00 buys on e share. $25.00 buys five .hures, �50.00 b u y s  len sb ares. $100.00 

�r.b& t�e;�
t
r:��l;�d��·��r��� 

fifty �ltal'es, �U.{XJ buys une l.lUndred shares, 

YOU CAN B U Y  S T O C K  ON u U R  " G U A R A N T E E  PLAN " IF Y O U  D E S I R E .  
We w ill sell you stock a t  $5.00 pel' sh are. $3.00 down and balance payable as 

:�l�i:���B�;:�\� ��0�b6:dtg� ?ai��)���lr;�e l�h�� i�h
c
:

r
;:��!! o� I ��e:f!g:e:s oil prodUC i n g  properties. 

D I SCOUNT F O R  CASH .  �:ba����map:l������je�ff��'llf��r;�I���� of shares. No d iscount if stock is purcbufled 01 1  time. 
PRO S P E C T US .  . � 1e��r ��rl���W�� J��Io��·e��

o
��c��Je�� :;��t

e
t� accompanied by cb eck, draft or money urder. 

THE CHICAGO-BEAUMONT OIL CO. 
E.  C .  T R ACY , SECRETA R Y .  

SUITE 306. 1 1 5  M O N ROE ST. C H ICAGO, I LL. 

Troubled With Rats ? 
Tht! on ly thin

r 
th:lt t>ome Ill· 

!�§�d b\�;P'� I���� :;l�lt thr�H�ei�d 
mice are " u l'  against i t " for­c \'er when t.hey touch the 'bait­
box of h Til E "  n u t  nlld 

������t, ·J��!t�,· c1':;�led:n��
a
�� 

stant!lll, durable, never fuiling, 
Patented May �l, 1 901  f����YS satisfactory. Circulars 

J. K. OSBORNE lU FG. C O . ,  Harrison, N • .J . 

ELECTRIC LAUNCH MOTOR. - THE 
design in this papp.r is for n. motor of unmmal �impl ici ty 
of cunstl'ucL i on, wbich can eusily be built by un am uteur 
at small cost. It Is lut.ended for a boat o f about 24 feet 
over al l and 4 feet ti inches beam, drawIIlll 18 inches. and 
�e�

a
g���

e o
fIl)�'�f:���d

g �i�g �la����.
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"Perfection" AIR MA TTRESSES 
(Trade Mark) 

C 
U 
S 
H 
I o 

N 
S 

In Camp-On The Yacht - Or At Home 

THE IDE AL BED OR COUCH 
Strictly hygienic-Noll-absorbent-Odorless. 
A B(}O� TO TII K  INV/\Ult-A I�UXUJtY :Fon TilE WI-:I.1, 

Light weight. and when deflato:d can he packed in small space. AM�lUCAN S U P P LEM .t;NT, No. 1 2 02. Price to I ellts by 
m a i l ,  i'rom tbis office. and fr'1m tl JI  newsdealers S��Nt> FOlt CATALOGUK A N I )  PRICK I.Hn· 

" TO WEAR AN D LAST 
'TI S  N OT S U R PASSED " 

Mechanical Fab ric Co., Providence, R. I. 

Tbe construction of Fisk. Fabric 
rl'i res i s  sucb that the d ifferent 
layers in its compc:sition ass nre both elasticity and stl'enAt h .  It is extremely d ifficult to punc­
ture and gives the greatest Sl1t-

EDSON'S SYSTEM ���v!:"o�· I�,�I���!SS,,,:d CESSI"OOL lIlutter. 8U1u l l c r  COlll plcte OutOt� for Pri \'llte 

• isfaction to ridel's of bicycles 
and drivers of automobi les . . Illustrated catalogue mailed 
free on a.ppl ica.tion t6 tbe }'lSK R U B II E R  co. CHICOPEK F It L L g �  1\1 Itss. 

Estates, Hotels and J ust i tutlons. 
'1'he U. S. 
M lIlt.ury 
GO\'erJl lllent 

�1���:�lln�ge I��g: use our outfits. Send f�r ��al:alog 
ElISON M AN U }'AVT U J U N G  VO., 

BO�tOIl, MU88., 

A Longed-for 
LV B'RICAN T  These made 

�20�Century 
Perfection 

Suspender 
w h i ch wh eelmen w i l l greatly appreCiate and whicb ,  besides easing the running, wil l save much weal' and tear on the 
mach ine is 

Dixon's (y( le Gr aph ites famous. 
No harness o n  the back. Just 

smal l  Buck l e ,  first point. 
W atch next ad for other. 

For Chains. Gears or Coasters. 50c at dealers o r  by m ail .  
Sarnple Free. SENT FRKK:  Booklet, "History 

of a Suspende r. " W rite today. 
.J OSEPH D I X O N  C R U C I BLE CO. E .. S T M A N  '" S P E C H T  M F G. C O. 

2008 So. ClIo too St. . t:hleaao. Ill. J ersey City, N. J .  

SHAVE  YOU RSElF  AND  SAVE M O N EY .  
TESTIMONI Al.S FROM llAN Y USERS.  

Our little device makes 'shavin� a pleasure. By a sim p le method of preparin� the water for the lather, we overcome 
all the tortures of shaving and give you 
A RAZO R WITH T H E  F I N EST CUTTI N G  E D G E .  
Your razor's edge h a s  mtcro'scopic teetb the sbarpness of 
whicb our apparatus preserves and augments. Price very 
low. Seud for free pamph let giving fun part i culars. If  
you read it  you wi ll  ol'der at once ; it i s  80 useful ; so cheap. 
F .  G. F O W LER & C O . ,  BridgepOl·t. C O U l l . , U . S . A . 

N O 'VV R E A D Y .  

Cotnpressed Air 
ITS 

LAR G E  8VO . 

PRODUCTION. USES AND A P P LICATIONS. 

By GARDNER D .  H ISCOX , M. E. _ 
A U T H O R  OF " !ll ECHA N I CA 1. lU O VElltENTS." 

820 PAG ES ,  5 4 7  I LLUSTRATI O N S .  

PRICE. bou nd in Cloth,  $ 5 .00. Half Morocco, $ 6 . 50. 
A complete trealise o n  t h e  subject of COllI pressed Air, com priSin g  i t s  p hYSical a n d  opera tIve 

properties frolll a vacuu m  to its l iqu id: for�l1.. Its therm
.
odYIl�l1nics, compression , � ransmisslon , expan­

sion and its uses for power pu rposes 111 mining a n d  englJleenng work ; p n e u m a t I c  111Otors, shop tools, 
air bl asts for clea n i n g  and painting. The Sand Blast, air l ifts , pu mpi ng of  water, acids and oi ls ; 
aeration apd pu ri fica t i o n  of water supply ; rai lway propul sion . pn eumatic tu he transm iss ion , r�fngera­
tion . The A I r Brake, a n d  n u m erous appliances i n  which com pressed air 1 5  a m ost con venIent and 
econonlical vehicle for work-with air tables o f  com pression, expansIOn and p h YSIcal properties. 

A most comprehensive work on the subject. of Com pressed Air. 
� A special i l l u strated c i rcu l ar of t b i s  book � 
...... will be sent to any address on ap p licati o n . .......JI' 

M- U N N  ·&. C O . �  
Publ ishers onhe SCientific American . 361 'Proadway, New York. 



HENRY CAREY BAIRD & co., 
IN D(JSTRI A L  I)UBJ.J SH E R S,BOOK SEI.LI<;RS & U{PORTERS, 

810 Walnut St .. Philadelphia, Pa., U. S. A .  
J1I"'" Our New and Remsed Catalogue oj Practical and 

Scitmti.fic Books, 92 pages, 8vo; a Oataloque of Books on 
Metallurgy, Mining, Prospecting, MineraloQy, Geology, 
Assaying, Analysis, etc.; a Catalo{rrM oj Books on Steam 
and tho Steam Engine, Machinery, etc. ;  a '  'ataZogue oj :::dlr;';':�tg::g:td'w:�:::'� Wc��;!�Yhf.1��e�J 
",,,ry branch of Science aP1!lied to the Am; .ent free and free oj postage to any one on any part of ,he world who 
will furnish his address. 

ELECTRICAL E N G I N E E R I N O  
TAUOHT B Y  MAIL .  

Write for o ur  Free illustrated BOOk. 
.. CAN I BECOME AN ELEC. 

TR.ICAL ENOINEER ? '" 
We tt'ach Electrical Engineering, Electric r.ightin�, 
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SUPPLEMENT 

THE SCIENTIFIC AMERICAN 
, SUPPLEMENT. No. 1359. is de­

voted entirely to the Panam a-Nicara· 
gua Canal controversy and among the 
articles art. :-

.. The New Panama Canal," 
"The Nicaragua Canal ."  
. .  The Report of the Isthmian Canal 

Commission . . (carefully abstracted). 

Tnere are forty maps, plans, profiles and 
iHustrations and the subject is so treated as to 
present in concrete and usable form a resul�,e 
of a subject which is j ust now very much in the 
publi� eye. . . .. , ; 

It may be purchased from any newsdealer or 
will be mailed by the publishers. 

PRICE to CENTS. "" 
MUNN & COMPANY, Publishers 

361 Bro&..c!wav, New York 

Scientific Amertcat\ 

HIN'J'S TO CORRESPONDENTS. 
Names a.nd Address mnst accompany all letters or 

no attention will be paid thpreto; This is for 
our information and not for publicntion. 

References t'! former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should , be 
repeated ; correspondpnts will bf'ar in mind that 
somp answers rpquir� not a little research, and, 
though we ('ndf'u'l"oI' to reply to all either by 
lptter, or in this departmt'ut, pach must take 
his tnrn . 

..tfuyers wishing to purchase any article not adver· 
tised in our columns will he furnished with 
arl9.resses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of person'al 
rather than gene,·al intt'l"Pst cannot be expected 
without remuneration. 

Scientific American Supplements referr(;d to may be 
had at the officp. Price 1 0  cents each. . 

Books referred to vromptly supplied on receipt of 
price. 

Minerals sent for f'xamination should be distinc tly 
, marked or labeled. 

( 8503 ) An old subscriber says : 

A TRUSCOTT BOAT Wonderfu l E lectric Inventions Free 

Built either cablned or open I n  sizes from 16 to 100 feet 
in length. For catalog giving full information write 
Tr\isCloH poat Mfg. Co.,. 

ST. JOSEPH, MICH. 

Seud 2-cent stamp for particulars and catalogue. 
B UUIEIt PUBI,ISHING CO., 

Box ?09, Lynn, Mass. 

���� TYPE W H EELS.  MODELS L.'EXPERIMENTAL WORK. SMALL MAtHIIIEKY 
NOVELTIES Ie. ETC. NEW ':0 STENCIL WDRK8 100 NASSAU 8!' N.Y. 

MODELS & E X P E R I M E N TA L W OR K .  Inventions developed. Special Machinery 
E. y, BAILLARD, Fox Bldg.,  Franklin Square, New York. 

MATCH FACTORY M A CHINERY. W. E· 
WILLIAMS, Mfr., 1001 Monoonock Block, Chicago, U. S. A. $3 00 Canfield Coaster Brake. Booklet 
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F RE' E Catalogue Of Architectural, Scientific and Technical Books. 
Pro�pectusfor 1902, for '"Architects' and 
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have several old daguerreotypes which until 
recently were · in • a good state of preservlj,tion. 
Now I find that the surface of the p l ate has 
apparently oxidized and the po'."trait has dis­
�ppeared fr0':ll · view. Can you give me instruc­
tions for restoring the, pictutes and preserving 
them ? A .  The ;·emqval of

' 
the deposit from I N W CAT FOR 4 STAMPS 

the surface of the daguerreotypes is ' such a =-::------:::--------------­
delicate operation that. if possible, it should Howard Two and Four Cycle 

NEW YORK  SHOPPING b y  a re.ponsible and 
M experienced lady. Send for circular. 

RS. LORD, 125 East 23d Street, New York City. 

be intrusted to one wllo has had experience MAR I N E  
i n  that process. If, ,ho,wev er, you wish to try 
it yourself, you may {1rocEied as follows : Care­
ful ly separate the .coY·er glass from the silver­
coated plate, being espilclaT)y cal'eful that the 
surface of. the latter is not touched' even by 
anything so light as a feather. Soak the 
daguerreotype first in water, and then in a 
solution of potassium · Cyanlde. from' five to ten 
grains to the ounce ; rocking the dish till  
the deposit Is removed. A 20-grain solu tion 
of sodium h:Wosulphite may be used instead 
of th¢ cyanide, altbough it is not always so 
successful .  'Vhen the deposit has been re­
\IIoved, the plate should be well washed under 
Ii gentle stream from the tap , or in several 
changes of water, ,finishing with distilled 
water. The method - of drying is important. 
The plate, after sl ight draining. shou ld be 
taken by a corner by a pair of pliers and 
held over the flame of a spirit lamp o r .  gas jet. 
allowing just sufficient heat 't6' evaporate the 
remaining filrt. of ' water, the evaporating of 
which may be assisted by gently blowing 
across the surface. The restored daguerreo­
type and cover glass, the latter after thorough 
cleaning. should then be bound together as be· 
fore, and the more completely this is done so 
as to exclude the atmospbere, the longer will 
the image retain its pristine beauty. Potassium 
cyanide is a deadly poison. It should be 
used with care. 

( 8504 ) C. S.  asks : About how illuch 

current does a '4 -inch spark coil take to give 
full length of spark ·/ A. A good authority 
gives about 10,000 volts as the pressure reo 
quired for a spark of '4 inch. The current, 
o r  amperes, is insignificant. 2. Is a relay 
necessary in wireless telegraphy ? A. Yes. 
rl. I s  it necessary to have oscil lators ., on the 
coil In wireless telegraphy ? A. Yes. 4.  With 
good usage how. long should an induction roil 
last ? A. I<'Ol·ever. There is no deterioration 
by use in an inductioil� coil. 5 .  Can you ex­
plain why a Geiss1er tutie ' still glows when 
connected with only one wire of the secondary 
of the coil ·! A. Because of electrical induc­
tion. The waves go through space from one 
pole of n coil to the other. The Geissler tube 
held between the two poles of the secondary 
will  glow when it is connected with neither 
wire. The same experiment can be performed 
with the btjlb of an incanil,escent J amp. Hold 
it in the hand by the metal base ' between the 
terminals of the coil .  

( 8505 ) R. W. W. asks : 1 .  The object· 

glass of my telescope consists of two lenses, 
one being convex and the other concave-convex. 
When they are together they are the same as 
an ordinary convex lens. Why is a single one 
not used '/ A. The two glasses are used to 
prevent the objects seen f�om being bordered 
with a colored fringe. Remove the concave 
glass and you will see the difference. Then 
study in some textbook of physics about achro­
matic le;'ses. 2 .  Why is it that copper wire 
is used ' for electric lighting and power cur­
rents and iron o r  steel for telegraph and tele­
phone wires ? A .  There is a very small flow 
of current in the telegraph and telephone 
wires, and a large flow over the ligh ting and 
power circuits. Copper is a mu,�h better 
conductor than iron, and though it costs much 
more in the first place, it is far cheaper in the 
end. 3. What is the difference between a 
continuous and an alternating electric current ? 
A. A continuous current flows l ike a stream 
of water steadily in one direction. An alter­
nat ing cu rrent flows by rising to its full volt­
age and then fall ing to its least. There are 
alternations of .tbe. electromotive force, which 
has all possible values in · a serie,s. 

( 8506 ) D. P. asks : Does electricity 

occupy space ? ' A. No. EleCtricity is not 
ordinary matter, . as, , for. exam,ple, I�ad .is. 
Whatever it may be. it  is not a material sub­
stance: 

AND 
AUTOMOBI L E  

MOTORS 
% H .  P. OAS E N O I N E  CASTI NOS  

Materials and Blue PriDtS. Write for Catalogue 9. PARSELL & WEED, 129·131 W. 31st . Street, New York 
Write for Cat. 

G rant Ferris CO . O .  K .  j1i�r�!;t ��Wl�:: :�T�: �ecfd';�s�:I�� 
_--.,-_-,-_____________ T_ro_y_._N_._Y_. _ stamp for particulars to J5�B

OHoVt·Sfr��Jj;,jfaI0, N. Y. 

u"::,'y"f Gas Engine  S���!"Ei"" Troub les  a;o�t��' INVEN.TORS having . ,leslr.able Pateuts to push, 
For satisfactory "Practical Experience" suggestions, 13 years' experience. address American _ SpecilJ1ey Co., St. PaUl, Minn. 

M. E. Dept, Hardy Motor CO�, Ltd. , PORT HURON, MICH. 

(�J:t����:�����.:.;::��, E ngi n eers 
I Dividend.Paying Mining. Oil .... nd ti , Smelter Stocks • .  Listed .... nd ti We do not want you to send us an order for 

Unlisted. our Specialty. l our compo lllld. Simply write us a letter if you 

I DOUG. LAS, L. ACEY &: CO. I: : 
are l'���i�e�a';;i�� ��a�andle our compound. 

Bankers & Brokers, Fiscal Agents, The Arrow Boiler Compound Co., . Mem bers,N. Y. Consolidated Stock Exchange. . L i d B ld S L i 66 B R OADWAY & 1 7  N EW ST . .  N E W YO R K .  

I
' ac e e ui ing. t. ouis. Mo • •  U. S. A. 

• Booklets givin
l 

our successful plan for realizin� the 1o.rge : . 

.
. !�!?t!":T!ve��en����t�la��,I�W���ic�V::�g�tc�il����� • �_ free on application. _.w '''�EE:E!EEEEE!EE!EE!E!EE!E!��-

t����WNIONMODEl\�(QR�� FRl[  W SU PPLl[� 193 50 CLIIRK St CHICAGO. 

I N  THE INTER,ESTS OF  HEALTH 
pure water is one of the flrst necessities. Pure water nowadays Is almost impossible with� 
out. t11tration, but many so-callf'd filters ale flat failures because they are faulty in prin­
ciple. '1'0 be certain of securing the purest water from your own house supply. use th e  

BERKEFELD FIL TER 
whose cylinders of INFUSORIAL RARTH retain every particie of solid matter, and allow no bacteria or vegetable matter to paRS through. A perfect filter, used in the Health Depart­
ments of the chief cities, the hospitals. laboratories and Govern..mellt institutions. 
B ERKEFELD  F I LTER C O M P A N Y ,  4 Cedar Street, N EW YORK .  

A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell ,  lease, mortgage it, assign portions of it, and 

grant licens�s to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen­
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en­
ables us to prepare and prosecute Pat�nt cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent­
ability of your invention. 

Hand Book on  Patents, Trade Marks , '  Etc . ,  Sent Free on  Appl icat ion.  

. MUNN &. CO., Solicitors of Patents, 
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Not an experiment-5.000 in daily use. . 

THB ELLIOTT BOOK-TYPEWRITER 

N ot advert�sed before, because manufacturing facilities bave not, till 
recently, been sufficient to keep abreast witb orders. 

THE ELLIOTT BOOK· TYPEWRITER 
Not more expensive than others ; b as often saved its entire cost in three 

montbs. THE ELLIOTT BOOK-TYPEWRITER 

f5he ELLIOTT 6. HATCH BOO K-TYPEWRITER CO. 
2 5 b  B R O ADWAY ,  NEW

· 
Y O R K . 

85 Dearborn St., Chicago Retz Bldg •• Philadelphia 1307 F St., N. W., Wasbington 708 Smithfield St., Pittsburg 

Ste .... dy LiJ!ht with G .... soline 
16 tO �.li�r9:�a':l>s. �l'he only 

dynamos made that give right resu lts. 
Write us. ' 

The 11 obnrt Elcetrle Mfg. Co., 
Troy, 4))110. 

JESSOP'S ST E E LTHB\yr 
F O R  TOO LS.  S AW S  E TC. 

W� .J E S SOP 6< S ONS 1.:2 91 JOHN 5T. NEW YORK 

A· N O N ·STR ETC H.A B L E �r.�t� �' E V E R Y  LIN n. IS R I G H T." _ - Mailed to any ad-
, - ' of $1':00. Rend 2ft cents for 

fg�
.
es$2.&P��r d

����i.Pt 
IN DIAN A '(: U A I N  CO!\U-AN \' , J il d l u l i n p o l ll!!, I nd. 

CHARTER  ENG I N E  
USED ::

Y A:�AcgN E F O R  A N Y P U R POSE 
Stat i o n a r i e s .  P o r t a b l e s ,  Saw i n g  O u tfi ts .  

. H O iste r s .  !O n q i n e s  a n d  P u m p s.  
FUfo: L-Gasol ine Gas, Distillate. Send for l lltMt·rat"u CatalorllW. and Testi­mon:ials. and :state Your Po'wer Needs. 

C H AR T E R  GAS E � G I N.E CO . . Box 1 4 8 .  S T E R L l N.G .  I L L. 

In Principle miiJ 
Practice the 

PRESIDENT 
SUSPENDER 

--�------�--�--�----------�--� 
Write lor circular sh owi ng definite ly  how the E l l iott Book·Typewriter wil l  save you mo ney. . Faneuil Watch Tool Company. I BRIG HTON, BO S T O N ,  MASS. � ••••• _ •••••••••••••••••••••••• .-, 

is sliperior to all o�hera. Ever,v pair , 
guaranteed. The genuine haa "Prell_ 
Ident" on the buckles. Tr immings can 
Dot rust. New model now ready for men 
of neavy work ;  also small size for OOYI. 
500. e ver,Vwhere or by mail, p08�paid. 
O. A. • . EDGARTON MFG. 00., 

'. Box 222, !ilalrJey, B .... 




