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RETROSPECT OF THE YEAR 1903. 
RADIUM. 

In any review of the scientific events of the year 
that has just drawn to its close, it is certain that the 
determination of the extraordinary properties of 
radium should hold the first place both in point of 
fascinating interest and of far-reaching effect. The 
new element possesses so many startling properties, 
some of which threaten to overturn our whole system 
of chemical physics, that it easily takes rank as the! 
notable scientific discovery of the year, and promises 
to be the scientific sensation of the twentieth century. 
The story of the discovery of the new element is too 
well known to call for any repetition here. Let it 
suffice to say that after months of patient research, the 
story of which is one,of the most interesting in the 
annals of .laboratory .work, M. Curie and his wife suc­
ceeded in precipitating a .few crystals of salt, whose 

nized as likely to have a useful place in the treatment 
of certain diseases, particularly those that lie near the 
surface of the body. If small animals are exposed to 
its action for a few hours, it will prove fatal, if not 
during the application, at least within a 'measurable 
time thereafter. Its discoverer had occasion to carry 
a small tube containing radium in his vest pocket 
during a journey to London; and not many days there­
after a painful and troublesome sore developed on the 
surface of the body beneath the vest pocket. It ren­
ders luminous certain precious stones, and will in­
stantly detect the true from the false diamond, the lat­
ter refusing to respond to its luminous influence. It is 
probably the most precious substance in the world to­
day. A few weeks ago M. Curie stated that it was worth 
three thousand times its weight in gold; to-day, .as the 
result of the disclosure of its wonderful qualities and 
the increasing demand for the smallest portion of it 
for scientific and other purposes, its price has risen 
until it is now worth five thousand times its weight in 
gold. It is idle to speculate as to the future. It will 
be time to do that when we have solved the momentous 
scientific problems that are presented by this, the most 
wonderful of all known substances. 

MERCHANT MARINE. 

'fhe most notable event of the year in the American 
merchant marine was the launch, early in the year, 
of the "Minnesota," by far the largest ship ever built 
in this country. She has a length over all of 630 feet, 
a breadth of 73 feet 6 inches, and a molded depth of 
56 feet. Toward the close of the year, however, there 
was. launched for the White Star Company what is 
considerably the biggest ship ever constructed. This 
is the "Baltic," which lacks only 200 tons of having 
40,000 displacement 01). her maximum load draft. She 
is 725 feet 9 inches in length, 75 feet broad, and 49· 
feet in molded depth. f>revious to her advent the 
"Kaiser. Wilhelm 11.,". which made her maiden trip 
during the y�ar, was the longest ship, being 706 feet 6' 
inches in length, 72 fEt,et in beam,. and 44 feet in molded 
depth. A notable E1.N'ent is the subsidizing of the Cunard 

properties were so:'subversive of many. of our accepted Line by the British government, and :.their loaning to 
theories of force and matter as to pro.duce a veritable that,company of ' the necessary capital for the construc­
panic among both mast-ers and disciplel'l'lin the world tion' oJ ·two great steamships, which. are to surpaES 
of natural physics. It is impossible withil'1 the limits ,everything afloat.in size and speed. '. These. vessels will 
of the present review to enter in detail into a descrip, .:. be nearly 800 feet in length by 80 feet in beam, and 
tion, to say· nothing of a discussion, of the new .ele- with 70,000 horse. power, and are expected to reach 
ment; but· there are two of its properties which, be- a speed of 26 knots an hour. The turbine continues 
cause of the fact that they seem to completely over- to make progress in the merchant marine. . The tur, 
turn two fundamental propositions in natural science, • bine cr.oss-channel steamer "Queen" is running success; 
serve to give to radium its chief interest. In the first fully and has shown a speed of 22 knots an ·hour, while 
place, then, it has been proved that radium has a 'tem- the .Cunard 'Company h<..ve organized a commission of 
perature which is a few degrees above that of the leading marine engineers that is now engaged in mak-
atmosphere and, wonderful to relate, that it maintains 

this relative temperature constantly without any sensi­

ble loss ot weight; that is to say, the loss of weight 
is so infinitesimally small that the figures which ex­
press it become purely .symbolical. Now, here is a 
fact which alone was sufficient to strike a staggering 
blow to one of the foundation postulates of modern 
SCience, namely, the theory of the conservation of 
energy. It was as though M. Curie had held up to 
the view of the world a small fragment of burning 
coal which burned but was never consumed, or was con­
sumed so slowly that according to an estimate of the 
loss of weight by radium made by Becquerel it would 
take thousands of millions of years .before it \'Jas 
entirely burned away. We were but just recover­
ing from the first rude shock, when Prof. Ram­
say rendered confusion worse confounded by stat­
ing that he had been" able to find in:' the spectrum 
of the gaseous emanations of radium· the' character­
istic yellow line of helium. He 'promptly. announced �hiS discovery before a learned society, and-in the 

c urse of his address did not hesitate to voice broadly 
the thought that must have been .. uppermost in the 
mind\-

�f his audience, when he eXClaimed, ."What Is 
this b� an actual case of that transmutation.oLone ele­
ment n1to another in. which the ancient: alchemist 
believed?" It is natural that in the presence of these 
disturbin. g facts, the scientist should search for some 
explanati< m which will reconcile the appar1lnt contra­
dictions, c.."1"ilDermitour present theories.of force and 
matter to rema 'n as'part of our scientific creed. Thus 
it has been sugg .sted that radimri'possesses the ,Power 
of intercepting an making manifest certain ··invisible 

. and hitherto undet 'cted rays' of the sun;, and that the 
wonderful heat phen • mena displayed by the new sub· 
stance are derived fro the 'sun-radi�m plaYing the 
same part with tegatd 0 the sun that the fluoroscope 
does to the X-rays. Th€ mystery of the transfOFma­
tion of radium into helium 'is'more difficult of solution, 
and, indeed, no explanation { at is worthy of considera­
tion has been offered. It is true however that the 
presence of the helium line 'n the spectr� both of 
radium vapor aJ.l:<! the sun. and "',e possession by the 
ultra-violet rays of the sun and of L �dium rays of the 
same curative qualities, suggest tha t they have a 
common ongm. The new element emanates three 
different kinds of rays, one of which \ravels at the 

ing an exhaustive inquiry into the capabilities of the 
steam turbine, with a view to placing it in the new 
ships. 'l'he publication of their report should form one 
of the most important engineering documents of the 
year 1904. The most decided step in the application 
of the turbine to ocean-going ships was the placing of 
a contract by the Allan Line for a large trans­
atlantic liner, to be propelled by this type of engine. 
Although the vessel is to have the moderate speed of 
only 18 knots, the great size of the ship, and the fact 
that she will have to meet the wind and, weather of 
the Western Ocean, will definitely settle the status Of. 
the turbine in regard to ocean-going ships. An event 
occurred during the year in the propeller experiments 
with the British armored cruiser "Drake," which prom­
ises to exert a powerful influence upon the future speed 
of both war and merchant vessels. The "Drake" was 
designed for and 'made a speed of 23 knots, with pro­
pellers of the normal, narrow-bladed type. On substi­
tuting propellers with 30 per cent. more area, the ship 
made a knet' more', speed (24.1 knots) with the same 
horse power. To make .. the additional 1.1, knots w,ith 
the old propellers, would have required 10,000 more 
horse power. The propeller is a fruitful field, evidently, 
for experiment. 

ELECTRIC TRACTION. 

Unquestionably the e:v:enbof the year in the field . .of 
electr.ic, "tr�ction was' the brilliantly', successful culmina­
tion 'Of the, experiments�..jn: ,higlL-speed electric tractio,n 
in German�", The trials, wp.ich had be;en discontifmed 
the year"b�fore because of the weakness of the track, 
were taken up, again after the' track had been: rebuilt, 
and, the speed was. increased. in successive t,lo'ia1s . 
Finally. tp.e 100-ton experimental".,car, taking 14,OOO-volt 
current • .from the line, ran from Berlin to,Zossen, a d.,�s­
'tanceof 14 miles, .. afan aVElrage speed of 107 ;milesJI.p.; 
hour from start to firt;.sh, and attained, the unvw,;J 
cedented maximum speed 'Of 130% miles an hour. ':Mie 
chief Significance of this performance lies in the 
fact that it was achieved by the use of alternating­
current motors, for it can1.ot be denied that the event 
foreshadows the use, for high-speed, long-distance 
travel, of the modern system in place of our low-pres­
sure, direct-current methods. Another fact of great 
importance during the year has been the placing in 
service upon a suburban line in Berlin of a trolley 
car driven by ,� new single-phase, alternating-current 

the line to the motor without the use of transformers 
or converters. If no unforeseen difficulties develop this 
should' )rove to be the motor of the future, and espe· 
cially "Taluable will it be for long-distance travel. 
During the year both the promise and performance 
of the much-talked-of electrifYing of steam railroads 
have !!ade a decided advance. One large steam rail­
road, tle Norta-Eastern in England, has completed an 
extensive electric equipment of some 40 miles of its sub­
urban loads, and the cars are running. The New York 
Centra. Railroad has drawn up complete plans for elec­
tric traction on its suburban service in New York 
city, and th e contracts for a considerable portion of 
this Wlrk have been let. The trains will be hauled 
by elwtric locomotives of 85 tons weight, two of 
these )eing coupled up for hauling the heavier trains. 
'The EPecifications require that the two locomotives 
shall Je together capable of hauling a 500-ton train 
at an average speed of 60 miles an hour. Referring 
again. to the Berlin-Zossen trials, it must .be under­
stood that while they prove these high sIMleds to be 
mech�nically practical, there is no sugg\lstion that 
they ll'e commercially so. It took 1,600 ·horse power 
to dr've this single car at 130% miles per· hour. The 
same horse power in a steam locomotive will haul 
a wl:Jole train of car.s at 60 miles per hour. The 
atm03phere presents the greatest source of resistance 
at this high speed, and tlie bulk of the work of over­
comi�g it falls upon the first car. However, in 
a train of cars identical with the Berlin-Zossen car, 
tke horse power necessary for each car would be only 
a' fraction of that necessary for a single car in run­
niri'g at the speed attained. We,. shall probably see a 
high-speed road installed and running within the next 
few, yelrs. 

AERIAL NAVIGATION. 

It iE a curio,us anomaly to have to admit that while 
S�(..ie .e and nature alike point to the aeroplane as the 
pro r type'of machine for mechanical fligp.t, the prac­
ti.c . results of the/year, witP.

. 
' one. exception

. 
' point with 

eq 1 emphasis to the cumbersome dirigible .balloon as 
a ding" for the present at least, ,the only solution 
of the problem. While Spencer, Santos-Dumont, and 
LHal,J,dy are navigating the ,air with a degree of 
cer;ainty and security that compels one to ail increas­
ing-belief in the possibilities of the balloon, Langley's 
aerodrome s�orns its native element, and dives incon­
tinently inteJ: the waters of the Potomac. As an off­
set to the f�ilure of the aerodrome is to be recorded 
the successful flight ,of, a·,motor·driven aeroplane built 
by, the brothers OrviUe and Wilbur Wright-an event 
of flupreme importance in the history of aeronautics, 
in:lsmuch as it is the. first case of an aeroplane, carry­
in; its·own·:engine aIj;d ,an'operator, making a trip 
over several miles of distance. The machine, which 
has a surface of 510 square feet and is driven by a 
H;-horsepower motor, is stated to have carried Mr. 
Wright for a distance of 3 miles against a 20-mile-an­
hour wind at a speed of about 8 miles an hour-an 
aetual speed of nearly 30 miles an hour through the air. 
This feat marks the commencement of an epoch in the 
history of the aeroplane; for now. that an �eroplane has 
been built that can fly, the work of gathering experi­
mental data will proceed with a rapidity which was 
impossible when ae'roplane flight, at least on a full­
s·ized scale, had 'never gone beyoild the theoretical 
stage. 

The event (If the year in the development of the 
balloon airshir, on the other hand, was the successful 
flight of the Lebaudy airship, when the �w,:o brothers 
traversed the 46 miles from Mojsson to Paris in one 
hour and forti-one minutes, a speed of about twenty-two 
miles an hour. The significance of this performance lies 
in the fact that, though the wiJl� was blowing diagonally 
across the course, the aeronauts"had fl]ltficient control 
of the machine to make the'desire(l point. Compar­
ing the aeroplane with the.1l-iI;ship, the problem in 
the ·balloon type is to provide sufficient hqrse power 
to oyer come the. eI).ormous atmospheric resistance due 
to the huge bulk �of the balloon. In the aeroplane the 
chief problem is .one of balance and control, and a 
great step will .have been made toward successful 
flight when some method of control, semi-alltomatic in 
action, has been devised, by. �hich a machine can 
at all time� maintain itself in. perfect balance, adjust-. 
ing itself to the varying curt:ents with something of 
the instinct of a: bird on the wiI).g. 

CIVIL ENGINEERING. 

In the field of ci:v:il engineering the most notable 
evellt of the year was the opening· :of the ,new East 

'River Bric1fe at. New York, which'has the Ij.istinction 
of being the longest suspension bridge in· the world, 
and the heaviest,' and of providing a width and ca­
pacity of roadway which is so great that' the struc­
ture stands in a class by itself. The next event of 
"importance is the, series 'of political changes at Pan­
ama, by which· the last difficulties have been removed 
to the construction of a canal across the Isthmus. 
The inauguration of another great engineering. work 
was assured by the overwhelming vote by which 
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the people of this State recently declared in 
favor of the construction of the enlarged Erie 
Canal. Of the great Croton dam, all that can 
be said for the year's progress is that the engi­
neers have been engaged in carrying out impor­
tant modifications which the Merchants' Association, 
with well-intentioned but misdirected zeal, is en­
deavoring to prove to l?e altogether unnecessary. The 
important Spier Falls dam and power plant has been 
carried practically to completion during the year, and 
the Wachusetts dam for- the water supply of Boston, 
the largest reservoir of its kind in the world, with 
double the capacity of the new Croton dam, has 
made good progress. The close of the year finds the 
Pennsylvania Railroad Company's great project for a 
$50,000,000 system of tunnels and terminal station 
in this city advanced to the point where the bids 
for construction are in the company's hands' ; while 
the Rapid Transit Subway, in spite of serious delays, 
is so far ahead of the contract time, that the greater 
part of the road will be open for traffic early in the 
spring of this year. ' We venture'to say that, in spite 
of the widespread attention that has been attracted 
to the Subway, the public, even in the city itself, have 
never quite appreciated what a splendid addition it 
will make to the transportation facilities of New 
York. In addition to a rapid and frequent local, 
service, there will be a two-minute service, during rush 
hours, of eight-car express passenger trains, which will 
run at an average speed of between 30 and 40 miles an 
hour including stops, over tracks that, will be as 
heavy and well-ballasted as those of any of our firs�­
class steam railroads. It will be possible for business 
men to travel from City Hall to 42d Street in si� 
minutes, and from the City Hall Park to the Harlem 
River in a little over a quarter of an hour. Toward' 
the close of the year the Metropolitan Street Railway 
Company announced its intention;· if it could get the 
necessary permisSion, of building two subwaY'lines of 
its own, one beneath Second, and the other beneath 
Eighth' Avenue in this city. The extension of the Sub­
way to Brooklyn is making good progress, and the work 
bids fair to be finished within contract time. Other 
notable engineering works that can . be merely mention­
ed are the Philadelphia filtration plant, the completion 
of the Buffalo harbor breakwater, the completion of the 
substructure of the Blackwell's Island Bridge, the im­
portant improvements of the Ohio River, the work 
upon the old Hudson River tunnel, one of the tubes 
being now driven to within a few hundred feet of the 
Manhattan shore, the successful. prosecution of work 
on the great Simplon tunnel, 10% miles out of the 
total of 14 being completed. 

, WIRELESS TELEGRAPHY. 
The record of the year in wireless, telegraphy looks 

barren"l-n comparison with that of the two or three 
years that imm�diately preceded it. ExperimentaliSts 
in this field have been rather finding out what they 
cannot do than what they can do. We refer to the 
widespread attention, 'Which has been given to the 
question of tuning or syntony�the development of 
some means QY which the' messages between any two 
or more stations may be receivable' by those statio� 
alone. As soon as the idea of utilizing wireless tel­
egraphy fOr commerCial purposes was suggested, it 
was recognized that some method of, secrecy, some 
system of syntonic safeguard" must be devised before 
tlj.e public would leave the submarine cable,: for the 
aerial telegraph. It must be admitted' that" the most 
significant fact of the year is the' complete way in 
which th� various attempts at syntony have ' failed. 
Rival companies seem to hav� »<> difficulty whatever 
in completely disorganizing each others' service. and, 
indeed, it must be admitted that many of the an1jagon­
istic interests have devoted more time and moJl.�y to 
destructive tactics, than they have to the deve-lbpment 
of the art of wireless telegraphy itself. r, It is to 
be regretted that there is such a' complete "�lack of 
harmony in the prosecution of this wonderful dis­
covery. Many separate devices of great utility are, 
receiving no practical application whatever," simply 
because ' of the unfortunate jealousy of, rivals' and the 
determination of each company to work' out its own 
system from Alpha to Omega. 'An attempt was made 
during the year to supply news by wireless telegraphy 
from the United States to the London "Times, and a' 
few wireless telegrams WE\re printed. The' service, 
however, was soon discontinued for the alleged"reason 
that important improvements' were being carried out 
at the Marconi station. Among the new systems that 
have been made public· is that of 'Lodge' and Muir­
head, who have produced a receiver which consists of 
a little steel disk which" rpt!l:��s on 11 'globule of 
mercury that is covered with Ii. fine film of oil. An­
other device is the Cooper Hewiti dnter�uPter, an out­
come of his well-known mercury vapor light' experi­
ments. Wireless telegraphy' has taken· ... Us PJace "as 
one of the useful inventionshf .theday. 'It ha,s a 
recognized sphere in: the merchant marine and the 
navy, where it has been doing some excellent work. 
�bat it wUI very seriously rival the sUbiDarlne cable 

Scientific American. 
is unlikely, ,unless, indeed, some more robust ap­
paratus can be devised and some reliable system of 
syntony developed. 

THE AUTOMOBILE. 

At the present stage of its development it is prob­
able that the mere mention of the automobile suggests 
more than anything else to the popular mind the truly 
astonishing speeds with which it has been credited dur­
ing the year. And yet the speed of the automobile is, or 
should be, of but secondary importance in making 
a review of the year's progress, 'The most encouraging 
feature just noW is the fact that for the ordinary 
give-and-take of every-day travel on the roads at 
normal speeds, the automobile is showing great re­
liability, while the power of endurance developed un­
der the more exacting conditions of travel is full of 
promise for the future. Another mark of progress is 
the great hold which the automobile is obtaining upon 
public favor. It is a 'repetition of the history of the bi­
cycle. First prejudice, then toleration, and lastly un­
quaJified approval. No one supposes, however, that the 
automobile is by any' means such a perfected machine 
as the bicycle. There are several points upon which 
the attention of mahufacturers is still' centered in 

,the endeavor to eradicatelserious defects ; and chief 
among these should De mentioned the speed gear, in 

, which, on the majority of machines to'day; there is 
'still room for decided improvement. : Automobile rac­
'ing and endurance- ruiis."cohtinueto hold the popu­
lar interest. The most' notable and certainly the most 
tragic event of its kind; was' the abortive Paris-Madrid 
race, which was called off at' Bordeaux, because of the 
frightful fatalities and ,'accidents to- the contestants. 
The winning machine from Paris to Bordeaux main­
tained an average speed: of 63.43 miles an hour, which 

'is about the 'average speed of the' celebrated Empire 
State Express in tIlis cOuntry.' Later,' in' the James 

'Gordon Bennett International' Cup Races in Ir.eland, 
where the conditiOns' were less favorable to speed, the 
winner maintained an average rate of 5614 miles an 
hour. The world's record for speed for' a short dis­
tance was broken in Ireland soon after the cup race, 
in a series of trials in Phrenix Park, Dublin, when 
Baron de Forrest covered a kilometer at the speed 
of 86% miles per hour. This is only 3% miles per 
hour less than the highest officially,timed speed for a 
mile on steam railroads. Perhaps the most gratifying 
event in the annals of the American automobile during 
the year was the good behavior of American-built cars 
in the extraordinarily severe 800-mile contest from 
New York to Pittsburg, during the fall of the year. The 
weathet: ,was more or less unsatisfactory throughout 
the whole trip and was about as bad as could be con­
ceived for two whole days. The extraordinary rain­
storm of ,October '18 and 19, which caused a total 
precipitation of 10 inches, turned the roads into rivers 
of mud and water, through which the cars plowed 
as best they could, the majority of them making head­
way with considerable ditliculty only by the continu­
ous use of the low-speed gear. In spite of the sever­
ity of, the contest, out of the thirty-four machines 
which � started, ,twenty succeeded in reaching Pitts­
burg on"the same day., and�;fivC":more concluded the 
rnn, m1ikbig a total 0{:73%. per cent of

' 
the contestants 

wio s1}cceeded in
' 

getting their cars through. No test 
of ,this" severity lias ever been made' before, and the 
reaultB' bearemlO'llraging testimony as to the good 
workD;J.anship"and r design of the average American 
automobile of to-day: 

, NAVAL AND, MILITARY. 
The, Pl$t 'year has not 'been in anI sense a notable 

one in thb development :of naval and military' ma­
terial. -',We'''note the continued tend�ncy to increase 
of, size in battleships and cruisers, the latest deSigns 
for British battleships

' 
calling '&1' a ti5tal displacement 

of 18,000 tons; although. it'is :now}rumored that the 
new ships are not to' eiceed ; the "King Edward" class 
in size, which ,mearis, if, it be 'true; that their dis­

' placement will be about 16,500 tons. The'largest ships 
in 'the United States navy are the five battleships 
of \the !'Connecticut',' class, which will have a maxi­
mum displacement' of 16,000 tons and a speed of 18 
knots. ' These vessels' will carry the heaviest arma­
'ment of any battleship afioat. It will consist of' four 
12-inch, eight 8-inch, and twelve 7-inch, long-caliber, ' 

:breech-loading rifles, and twenty 3-inch rapid-fire 
guns, besides thirty 'smaller automatic and machine 
guns. The particulars of the two 13,000-ton battle-, 
ships have' been determined upon. They are to - be 
of' 3,000 tons less displacement, and one knot less 
speed than the "Conn€cticut" class, and they will be' 
abned"with four 12�jnch, eight 8-inch, eight 7-inch, 
tvie1ve 3-tnch,' arid twenty" smaller gnns. They will 
thus" carry four 'less��irich' guns and ,wlll have ,One 
knot' less' speed tharl"i:t):ie:'''coilnectiC�t.'' But to our 
thinking they' will,'1!lf,.re an ilnport8;nt advantage In 
the 'fact that they ',/Will carry th� ' 

submerged, tor- ' 
pedh, the omlsslon ol! which from:�e "Connecticut .. 
class we cannot but'l'egard' as it V�y serious error ' 

'or" jiid�Emt� , 'Our".liitesCtYpe of 'ariitorea cruiser is 
reprieented' by the spleudid vessels of We "Tennessee" 

5 
class. These ships wlll be 502 feet in length, and will 
have a speed of 22 knots an hour. They will carry the 
tremendous battery, for a cruiser, of four 10-inch and 
sixteen 6-inch gnns, and a protection of 5 inches on the 
belt, 9 to 5 inches on the turrets, and 7 to 4 inches 
on the barbettes. They will thus have the offensive 
power of the, battleship, and will belong to that inter­
mediate class between battleship and armored, cruis­
ers which is becoming increasingly popular among the 
navies of the world. Naval and military ordnance 
still continues to give most excellent results, the 
new smokeless powder, in particular, showing satis­
factory stability and the guns presenting but little 
signs of erosion, that bete noir of the modern artil­
leri-st. Ail event of considerable interest was the 
official test early in the year of the great 16-inch 
130-ton coast-defeJ;lse gun, which was built at the 
,Watervliet Arsenal. 'A projectile weighing 2,400 

'pounds was fired with a muzzle velocity of 2,306 feet 
per second, and a muzzle energy of 88,000 foot-tons. 
'Fhe army smokeless powder, which contains about 25 
per cent of nitroglycerine, showed no erratic action, 
even in the enormous charge of 640 pounds, which was 
used to obtain the velocity above mentioned. This 
gun is the heaviest and most powerful weapon ever 
built, the nearest to it in weight being the Armstrong 
guns of ,1614 -inch bore, carried on the British battle­
ships "Benbow" and "Sanspareil," which have shown 
a muzzle energy of between 54,000 and 55,000 foot­
tons ; while the next gun to our 16-inch gun in power 
is the Krupp 12-inch rifie, which with a velocity of 
3,330 feet per second has a total energy of about 
60,000 foot-tons. The tendency in ordna�ce is tow­
ard larger powder charges, greater lengt;h of bore, 
and higher velocities ; and it is quite likely that the 
next pattern of navy gun will have a service velocity 
of, 3,500 feet per second. 

Our own experience with the submarine has not 
,been such as to justify the great expectations whicb 
have been held in some quarters regarding the 
range of usefulness of this type of craft, and the 
opinion of our army and navy experts, based upon 
the submarines of the Holland type, is that there 
is every indication that the submarine will have a 
limited range of action, and will be confined chiefiy 
to harbor defense. In any case, in its present stage of 
development its effect will be more ,of a moral than 
a practical character, and its work will be strictly de­
fensive. The same opinion seems to prevail in the 
British service, where extensive maneuvers are being 
carried on with a few submarines of the Holland type, 
built by the Vickers-Maxim firm. On the other hand, 
French naval officers, who have had an extended ex­
perience with the submarine, speak in high terms 
both of its offensive and defensive qualities. Early in the 
year, the French government published the reports' 
of the variou� French commanders who participated 
in the submarine boat maneuvers off CIierbourg ; pnd 
there seems to be a consensus of opinion among them 
that ,it will be possible for the French submarines to 
leave their stations, and menace any hostile' squadron 
that may be at moorings anywhere within the radius 
of action of-the submarines ; that watches on board 
ship will be of no avail, and that artillery fire will 
be ineffective. They consider that to insure absolute 
safety to a squadron anchored within the harbor, it 
will be necessary to protect the entrance by a system 
of electric wiring, and, contacts. But even the French 
do not speak with enthusiasm of the availability of 
the submarine for outside work on the high seas_ 

MISCELLANEOUS. 

In drawing to the close of this necessarily brief re­
view of the scientific and engineering e-yents of the 
year; we cannot but realize how much has been passed 
by for want of greater space. We would fain speak in 
detail of the remarkable electro-chemical work being 
done at Niagara Falls in reducing nitrogen from the 
atmosphere and in combining new materials for use in 
the industrial arts ; of the discovery of a process for 
the art'ificial production of camphor-a method which 
will, in a measure, render us independent of the 
Formosa camphor monopoly ; of, Cooper Hewitt's 
static converter ( an outcome of his brilliant experi­
ments with the mercury-vapor tubes ) ,  by which a 
small glass bulb will take the pla�e of' the bulky and 
expensive static converters, which form so costly an 
element in our system of electric power and light 
production and distribution ; of the experiJIlents made 
during the year In electrical canal haulage, which have 
been so successful as to render it likely that in the 
near future the, trolley will take the place of the 
mule on the towpath ; of that beautiful invention, the 
telegrap�one ; 'of', Ruhmer's work in light telephony 
and his sudtessful attempt to talk across a beam 

'light for' a -Qistance of 414 miles. These acltlie,ve:men' 
and 'many ' a�other that we have'not chronicled, 
bine with' ' the brilliant discoveries in the 
chemical' physics with

' 
which we,.' opened the 

art1cle, to' render the year that, has just 
"close one 'of'the 'most trulUulbl the history 

scientUlc worl4. 
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TXE iiYDRO'Biott. 
BY Tum B1!lLGIAN CORRESPONDENT OF TB1!l SCIENTIFit:i d!1!IllICAN. 
The hydrobion is an apparatus which has recently 

been invented by Dr. N. von Lorenz, of Marienbrun, 
Austria, for the carriage of live fish, and which is 
based upon the injection of oxygen into the water of 
the tanks during transportation. Of the two accom­
p a n  yin g illustra-
tions, Fig. 1 repre­
sents the entire ap­
paratus, with its oxy: 
gen·injecting devices. 
The oxygen-injector 
(Fig. 2 )  is placed at 
the bottom of the 
transportation tank 
filled with water and 
fishes. A is a steel 
cylinder containing 
compressed oxygen 
gas. When the cock 
which closes the 
cylinder, and which 
is seen in the figure 
in the form of a 
horizontal projec­
tion of a disk pro­
vided with aper­
tures, is opened, the 
oxygen escapes from 
A through the re­
duction valve B. 
passes into the regu­
lating valve C, and 
thence, through a 
rubber tube, into the 
oxygen distributor 
D. This latter con­
sists of a diaphragm 
of inorganic ma­
terial, say a porous 
cylinder h a v i n g 

Scientific AmerlcaA 
proportion the capacity of tb,e oxygen cylinder to the 
time consumed in the transportation. It is of the 
utmost importance, too, to take into calculation the 
strict minimum of water that the fish need during 
carriage, thanks to the hydrobion. The inventor has 
calculated all such data for most varieties of fish 
which in all likelihood may be transported alive, so 

Fig. 1. 
thick walls and a AN APPARATUS FOR THE TRANSPORTATION OF LIVE FISH. 
narrow axial bore. 
The oxygen finally becomes diffused in minute 
bubbles through the water containing the fish. These 
bubbles ascend very slowly through the liquid and be­
CO)lle dissolved therein to an extent that depends upon 
their surface, tHeir ascensional velocity, and the degree 
of gaseous saturation of the water. The non-utilized 
excess escapes. This solution of oxygen in water, 
which is obtained with a minimum consumption of gas, 
is what keeps the fish alive, and is constantly renewed 
in measure as it is consumed by the latter. In Fig. 
1.is, ,represented a complete arrangement for fish trans­
portation. A is the tank; B, the oxygen apparatus ; 
C and D, the 
griUs with which 
the latter is cov­
ered in order to 
protect it against 
injury by the fish 
after it has been 
pl�ced in the tank. 

T h e  practical 
manipulation 0 f 
the hydrobion is so 
simple that it may 
be intrusted to any 
person of ordinary 
intelligence. The 
f 0 u r constituent 
parts of the ap­
paratus h a v i n g 
been fixed immov­
ably upon their 
base, all that has 
to be done is to 
turn on the cock, 
and take the ap­
paratus by its two 
handles and place, 
it at the bottom of 
the tank. It now 
begins to operate, 
and it only re­
mains to fill the 
tank with water 
and put in the fish. 
It is necessary, of 
course, to regulatll 
tile discharge of 
the oxygen accord­

to the number 
fish 

of. 
the 

of 
Copyright 191)3 by O. WlesemanD� 

that any one who employs the apparatus has only to 
follow the indications determined by the inventor once 
for all. 

The mines in Pennsylvania have already shipped this 
season over 12,000,000 tons more anthracite than the to­
tal shipments of 1902, and all indications favor total 
shipments this year of fully 60,000,000 tons, making 
an output far in excess of any previous year's record. 
This increase is due largely to the great strike, which 
cleaned up the supplies of anthracite all over the 
country. 

JANUARY �, :1:904· 
TXE ILL1fJtIIUTION OF THE EAST RIVER BRIDGE. 
At about ten minutes before 8 o'clock on the evening 

of December 19, the shrill whistle of a police boat gave 
the signal for the general rejoiCing at the opening of 
the new East River Bridge. One whistle after another 
from the myriad boats that swarmed on the river 
answered the Signal. Every factory and building 0:1 

Fig. 2. 

the shore that had a 
siren blew out a 
mighty blast in an­
swer. The roar grew 
louder and louder, 
and was maintained 
up to 8 o'clock. On 
both sides of the 
E a s t River, the 
streets were crowded 
with sightseers, who 
l1ad come to watch 
the fireworks. The 
great bridge had 
been outlined in 
electric lights. In 
the middle of the 
span was a giant 
A m e r i c a n  flag 
formed of red, white, 
and blue electric 
lights. Bombs and 
skyrockets, Roman 
candles, and all 
manner of streams 
of light shot up from 
the bridge. To the 
right of the great 
electric flag, Which 
faded away in this 
brilliant illumina-
tion, there flared up 
a fine portrait of An­
drew H. Green, the 
"Father of Greater 
New York." For 
about an hour there 

was a riot of fire and explosion and color, the like of 
which New York city, nor any other city of this 
country, had never before seen. The staff photog­
rapher of the SCI.I!'NTIFIC AMERICAN was enabled to 
take the accompanying picture at the very height of 
the illumination. ,An account of the construction of 
the bridge, from an engineering standpoint, will be 
found in the SCIENTIFIC AMERICAN and SCIENTIFIC 

AMERICAN SUPPLEMENT of December 19, 1903. 
. .. ,. 

The Current SUPI,lenlent. 
The current SUPPLEMENT, No. 1461, opens with an 

article by W. Frank 
McClure on "Ice 
Harvesting," illus­
trated by four en­
gravings, w h i c h 
clearly show the 
methods employed. 
Dr. Bissell presents 
an exhaustive ac­
count of the effect 
of lemon juice in 
lemonade upon ty­
phoid p o l l  u t e  d 
water. Lieut. John 
Halligan, Jr., con­
cludes an excellent 
paper on the de­
velopment of the 
submarine in the 
direction of in­
creased scope. "In 
the Land of Opium" 
is the title of an 
article which pre­
sents an i mpartial 
account of the 
opium industry and 
of the effect of 
opium upon the 
human body. Prof. 
G. B'. Howes writes 
on the morpho­
logical method and 
progress. Mr. Al­
bert P. Sy presents 
a very exhaustive 
account of stability 
tests for nitrocellu­
lose and nitrocellu­
lose powders. The 
usual trade notes, 
electrical notes and 
consular informa­
tion will be found 

.in their accustQmec;1 
tHE ILLVJUNATION OF THE :lEW EA.BT BIVEB IBIDGI 0:1 THI !fIGHT or ns OfIIIlf&, places, 
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THE DURBAN FLOATING DOCK AND WORKSHOP • 

.YY THE LONDON OORRESPONDENT OF THE, SCIENTIFIC AMERICAN. 

In the SCIENTlFIC AMERICAN of August 9, 1902, some 
account was given of the great fioating docks of Bel" 
muda and Algiers, while in the issue of July 11, 1903,  
the 6,OOO-ton dock for Barcelona was described. Photo­
graphs are now given of the 8,500·ton fioating dock 
which has just 
left the yard of 
Messrs. S w a n, 
Hunter& Wigham­
Richardson, Ltd., 
of Wallsend-on­
Tyne, England, 
for the port of 
Durban. 

The f o r  m e r  
dock built by this 
firm-who a 1 s 0 
built the Ber­
muda dock, and 
who are building 
one of the new 
25-knot Cunarders 
-went a s h o r e  
some time ago in 
Mossel Bay on its 
way to Durban. 
Photos are also 
givon of the new 
fioJting workshop 
fo!' Durban, which 
was sent out on 
the fioating dock. 

The new Dur­
ban dock is of the 
same type as that 
at his Majesty's 
dockyard at Ber­
muda, and also of 
the one that was 
built for the port 
of Durban last 
year. It has a lift­
:ng power of 8,500 
tons. Its extreme 
length is 475 feet, 
and its width 96 
feet 2 inches. The distance between the guard timbers 
on the side walls is 70 feet, so that the dock can ac­
commodate vessels up to 68 feet beam, and while still 
retaining a freeboard of 4 feet 3 inches, it can take a 

vessel drawing 23 feet over keel blocks 4 feet high.  
The dock proper consists of three pontoons and two 

side wlflls, to which the pontoons are connected by 
means of movable joints, so that any of the pontoons 
when required can be removed and lifted by the dock 
itself, thus making it self-docking in all its parts. The 
machinery is contained in the upper portion of the sm 
walls, and consists of two separate but identical in­
stallations. Each installation comprises two boilers 
and two pumps, each pump driven by its own separate 
engine, and the piping arrangements of the dock are 
so arranged that either pump can empty the whole of 
the compartments on its side of the dock. In addition 

Scientific American 
to this there is a communication through the central 

biIlkhead across the dock, so that in case of any break­
down it would still be possible to lift the dock by the 
engines of one side alone. The boilers are of the 
ordinary return tube marine type 10 feet long by 9 
feet 6 inches diameter, and were built by Messrs. 
Cochrane & Co., Ltd .,  Annan. The engines are of the 

'IKE SIUTHY OF THE .FLOATING WO;RKSHOP. 

horizontal compound type placed on their sides, and 
connected directly on to the vertical spindle of the 
centrifugal pumps which are placed right down at the 
bottom of the dock, directly on top of the main drain 
of .the pumping system, the weight of the shafts and 
pump impellers being tak�n on ball bearings at the 
engine deck. These and the engines have been built 
by Messrs. Drysdale & Co., of Glasgow. 

The dock is divided into forty-four watertight com­
partments, each of which has a separate pipe leading 
into it, each pipe being provided with its separate valve. 
All these distributing pipes are collected together into 
the main drain, on which the pumps are seated, and 
the discharge and inlets into this main drain are 
governed by large screw-down valves, and by auto­
matic fiap valves outside the dock. The different com­

'partments are all worked by means of bell cranks and 

THE NEW FLOATING DOCK'Oll ITS WAY TO DURBA!f. 

7 
rods and levers from the valve house, which is placed 
centrally on each wall, from where direct communica­
tion can be made to the engines, and the inlet and 
outlet valves, so that the valvezhan standing in his 
house has complete control over the whole of his sec­
tion of the dock. In addition to the main pumping 
service, there is a small direct-acting drainage service, 

which can be 
utilized as a 
w a s  h i  n g- down 
service for clean­
ing the outside of 
vessels, or for 
filling up their 
tanks for testing 
purposes. Th e 
pumps for this 
s e r v i c  e were 
made by Messrs. 
Lamont & Co., of 
P a i s l e y. The 
valve-lifting gear, 
and the erection 
of the machinery 
g e n e r a  11 y, has 
been carried out 
by the Wallsend 
Slipway and En­
gineering C o m­
pany' Ltd. 

There are pro­
vided four me­
chanical s i d  e 
shores, worked by 
hand wheels from 
the top deck, by 
means of which a 
vessel can be c,en­
tered 0 n t h e 
dock ; four steam 
warping winches, 
two on each wall, 
for hauling the 
vessel into the 
dock ; and nu­
merous bollards 
and timber heads 
on the walls to 

which the vessel can be made fast. 
A very complete electric installation has been fitted, 

Which will enable work to be carried out on ships both 
night and day. The installation, which is placed in 
one of the walls, consists of a marine type boiler by 
Clarke, Chapman & Co., and two steam dynamos, 
duplicates of each other. By means of a fiexible cable 

the current is conveyed across the dock to the other 
wall, where it is connected to a switchboard from 
which the different services emanate. The lighting 
installation consists of three circuits-first, the stand­
ard 200-candlepower lamps along the top deck of the 
walls which light the dock generally ; second, a serIes 
of clusters of lamps in refiectors with fiexible leads, 
which can be carried to any portion of the dock or 
ship on the dock where light is required ; and third, 
the ordinary incandescent lamps in the boiler, engine, 
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stere reems, etc. There is sumcient pewer to.' enable 
electric drills er ether machines to. be taken eff frem 
the plug bexes fer «arrying en werk en the hulls ef 
ships en the deck, fer which purpese it is pessible to. 
utilize beth the steam dynames simultaneeusly, in 
which case steam ceuld be taken frem the main beilers, 
fer beth the main and auxiliary steam services are so. 

\ cennected tegether that either may be used to. supple­
ment the ether. The whele ef the electrical installa­
tien has been previded by Messrs. J. H. Helmes '& Co.., 
ef Newcastle. The system used is the direct current 
at a tensien ef 110 velts, the electric cables being all 
centained in steel tubes to. prevent injury, with the 
exceptien ef the cable which cresses the deck, which 
is drawn into. lead and suitably armered. 

An acceunt ef the Durban fleating werkshep will 
shertly appear in the SCIENTIFIC AMERICAN SUPPLE­
MENT. It may be mentiened that the fieating werk 
shep itself has an extreme length ef 129 feet 3 inches 
an extreme breadth inside the rubbing fenders ef 40 
feet, and a melded depth ef 8 feet 4 inches. The ves 
sel is fitted with twin·screw, cempeund, surface·cen 
densing engines ef the fellewing dimensiens : Diameter 
ef cylinders, . 12 inches and 26 inches, streke 15 inches 
The . speed ebtained en the measured mile was the 
mean ef 7.12 knets, which was censiderably in excess 
ef what had been guaranteed by builders . 

On the deck ef the vessel, inclesed in a large heuse 
is placed the werkshep machinery, which censists ef 
a punching and shearing machine, a lathe, a steam 
hammer, an(l a drilling, shearing, and screwing ma­
chine, besides straightening blecks, a vise bench, an 
anvil, and the like. Electric metive pewer is used beth 
fer driving machinery and lighting the werkshep. A 
cantiiever crane capable ef lifting 15 tens is meunted 
in the ferecastle ef the vessel. The shep will be used 
in cenjunctien with the fieating deck. When the ves 
sel to. be repaired is fieated into. pesitien ever the sub 
merged deck and then raised again, the fieating werk 
shep will steam into. a faverable pesitien, so. that any 
repairs necessary can be executed with the greatest 
cenvenience and expeditien. The cembinatien ef these 
two. vessels censtitutes a cemplete pertable deckyard 
capable ef dealing with all erdinary breakdewns and 
mishaps to. ships. 

. ... f e ,  .. 
Mount Rainier's Avalanche. 

On December 15, the , seutheastern peak ef Meunt 
Rainier, sixty miles seutheast ef Tacema, Wash. ,  tum 
bled dewn the meuntainside into. the valley. 

Meunt Rainier was discevered by Vanceuver in 1792 
and was named fer Rear Admiral Rainier, R. N. , In 
recent years an attempt has been made to. give it the ' 
n!i.me ef Mount Tacema, especially by the peep Ie ef the 
city ef that name. 

Meunt R�inier is nearly 15,000 feet high and is sur­
meunted' by three peaks, the highest ef which, has been 
knewn fer twenty yelP's as Celumbia's Crest, and 
which steed en the seuthwest cerner ef the meun­
tain's brew. 

This peak centained a crater several hundred 
feet in diameter in which meuntain climbers have 
usually spent the night en the meuntain tep. Sul­

phureus fumes and steam ·are always rising frem this 
crater, keeping it free frem snew the year reund. 
Higher up, the peak was always cevered with snew and 
ice. The meuntain has a glacial system cemprising 
fifteen distinct glaciers, several ef them being en its 
seutheast slepe. 

The earthquake was felt at several peints threugh 
eastern Washingten. 

• • • •  • 
A Home-Made Spinthariscope. 

Sir William Creek;es invented the instrument which 
he calls a spinthariscepe fer the purpese ef ebserving 
the small lumineus particles which radium censtantly 
emits. The spinthariscepe is cestly, which is the rea­
sen why it is used enly by a few experimenters. Hugo 
Lieber, ef New Yerk city, has devi sed a similar instru­
ment, which can be very easily made and which answers 
the purpese quite well . 

Mr. Lieber explains hew any ene may make his ewn 
spinthariscepe at a cest ef abeut fifty cents. 

"Cut a hele abo.ut ene·quarter ef an inch in diameter 
in Ii piece af cardbeard," he explains in the New Yerk 
Herald, ,"paste ' this cardbeard en a glass plane such 
as is used in micrescepic werk. Place within the hele 
in the cardbeard, a little mixture ef a nen·lumineus 
radium preparatien , with powdered willemite. Then 
put a little mucilage en the uncevered side ef the card­
board and co.ver with an ether glass plane. When this 
is placed under a micrescepe the censtant discharge 
ef the radium cerpuscles can be easily seen in a dark­
ened ro.em. A. sumcient quantity o.f the mixture fer the 

lml t'T'O.'" can be ebtained fer $1 er �ess." 
In r ',gard to. the characteristics ef radium Mr. Lieber, 

has stU,died it mere thereughly prebably than 
ene else 1n this ceuntry. says : 

light emitted by a tube ef radium is a faint 
a bright bluish white to. a vielet glew .er 

l1erel.ce,nce, and by no means sumcient to. preduce 
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a phetegraph in a few secends or minutes. To. do this 
several heurs, er even days, are necessary:" 

Mr. ' Lieber has presented two smaH tubes of radium 
to. the Museum o.f Natural Histo.ry and has supplied ene 
o.f the ho.spitals with eneugh fer medical eXperiments. 
It is being used in the treatment ef cancer. 

• f • • •  
A Novel Wave Detector for Wireless Telegraphy. 

Wave detecters so. far , used are based en ene ef the 
three fellewing principles : 

1. Medificatien ef a passage resistance ( ceherer and 
an ticeherer) . 

2. Heating effects, resulting in the empleyment ef 

belemeter wires, whese resistances were altered. 
3. Magnetical medificatiens. 
Mr. Schleemilch, since the autumn ef last year, has 

been engaged in experiments en the behavier ef polari­
zation capacities with regard to. electric waves. In an 
apparatus intreduced by the Gesellschaft fiir Draht· 
lese T�legraphie, the sensitiveness ef pelarizatien cells 
with regard to. a radiatien ef electric waves is utilized 
en a practical scale fer recerding Merse Signals. If 
an erdinary pelarizatien cell with platinum er geld 
electredes immersed in diluted acid, be cennected to. a 
seurce of current, the E.M.F. ef which is little hig\lel' 
than the ceunter E.M.F'. ef the cell, so. as to. , preduce 
a Slight film ef gas en the electredes, an ammeter 
cennected to. the circuit will give evidence ef an in· 
crease ef .the current as seen as the cell is struck by 
electric waves. By decreasing the surface ef the elec­
tredes, the inventer has succeeded in strengthening 
this effect, obtaining excellent results as the pesitive 
electrodes were given a diameter ef 0.001 millimeter 
and a length ef net mere than abeut 0.01 millimeter, 
whereas the negative electredes, playing no. impo.rtant 
part, may assume any desired size and shape. A. G. 

. , . '  . 
Preserve Yo ur Papers. 

By taking a little treuble, when a paper first cemes 
to. hand, it may be preserved to. ferm a permanent and 
valuable additien to. the reading matter with which 
all families and individuals sheuld be supplied. We 
furnish a neat and attractive cloth beard binder, which 
will be sent by mail, prepaid, for $1.50.  It has geed 
streng cevers, en which the name SCIENTIFIC AMERI­

CAN o.r SCIENTIFIC AMERICAN SUPPLEMENT is stamped 
in geld, and means by which the numbers may be 
securely held ' as in a beund beek. One binder may 
thus be made serviceable fer several years, and when 
the successive velumes, as they are co.mpleted, are 
be)lnd in permanent ferm, the subscriber ultimately 
finds himself, fer a mederate cest, in pessessien ef a 
mest valuable additien to. any library, embracing a 
wide variety ef scientific and general infermatien, and 
timely and eriginal illustratiens. Save yo.ur papers. 

. ' . 1 . 
The Wlrele8s on Tugs. 

So' numereus have been the instan-::es in ceastwise 
navigatien during the past year ' 0.1,' two. o.f the breaking 
away ef barges frem tews that ene ef the large tewing 
cempanies has decided to. equip ene ef its tugs with 
a wireless telegraph system. The first tug en which 
the apparatus will be installed is the "Savage," and 
two. tepmasts and the necessary rigging will be ' ready 
fer the vessel when she next cemes to. this pert. 

With tugs having en board such equipment, it will 
be pessible, in case of an accident at sea, to. netify the 
agents ef the fact and ebtain assistance within a shert 
time. In the recent gale en the ceast when the steamer 
"Charles F. Mayer" lest barge "A," it is claimed that 
the barge ceuld have been saved had the steamer been 
able to. cemmunicate with the shere . 

Wireless statiens are new so. frequent aleng the shere 
that tugs will be within range ef some ene ef them 
all the way frem the capes ef the Chesapeake to. Bes­
ten. 

In the museum at Cepenhagen has been placed a 
Viking vetive sun chariet discevered in a peat meer in 
the island ef Seeland. The chariet is . in the ferm ef 
the sun, and is ef brenze picked eut with geld to. 
give expressien to. the sun's rays. It rests en six 
wheels, er rather half·wheels, and is drawn by the 
herses 

. 
ef the sun. In its detailS, therefere, it pre­

serves that ferm ef , the sun myth which is cemmen 
to. many nations and peeples, and which finds its east­
ern analegue, fer , example, in the legend ef the fiery 
chariet that , bere the Hebrew prophet frem the sight 
ef men. Its antiquity is fixed at abeut 3,000 years, dat· 
ing frem abeut 1,000 B.C., and of its nature as a sacred 
relic there is no. deubt. It had evidently fermed seme 
part in the wership ef the early Scandinavians, and it 
had prebably had seme sacrificial significance. It is 
thirteen and a half inches leng by eight and a half 
inches wide, and therefere ceuld easily have rested 
en even a small altar. A descriptien ef the relic will 
shertly be published in the SUPPLEMENT. 

• j • •  
One firm o.f herse breeders at Celumbus, 0., will ex­

hibit at the Werld's Fair a stable o.f 17 Per-cheren 
berses, valued at ,60,000. 
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The Earliest Modern Ship , Canal. 

To. the Editer ef the SCIENTIFIC AMERICAN : 
The statement lately presented by the Department 

ef Cemmerce respecting the ship canals ef the werld 
strangely igneres the earliest enterprise ef this class­
the Gleucester and Berkeley Ship Canal en the west 
ceast ef England. 

This canal was epened fer traffic in 1827. It ex­
t�.LI.as frem Sharpness Peint, near Berkeley, the head 
ef deep-water navigatio.n ef the Bristel Channel ( estu­
ary ef the Severn River ) ,  to. the city ef Gleucester, a 
distance ef seventeen miles. 'rhe canal traverses an 
alluvial district adjeining the east bank ef the river ; 
there are three lecks, and the depth ef water is 15 feet. 
The eriginal cest was £ 500,000, but there has been 
large additienal outlay within the last thirty years in 
extending the canal half a mile farther dewn the river, 
also. in previding a cemmedieus receiving basin, with 
extensive decks. Ocean vessels with cargo. net exceed· 
ing 600 tens pass up the canal to. their destinatien ; 
ships ef 2,500 tens are received in the euter basin fer 
transfer ef cargo. to. barges, etc. As the rise ef tide 
at Sharpness Peint exceeds 40 feet, the receiving basin 
can enly be entered at 0.1,' near high water. 

As the Welland' is included in the list ef great ship 
canals, may net the same hener be claimed fer the 
St. Lawrence navigatien extending frem. a peint near 
Ogdensburg to. Montreal ? Between these peints there 
are six sectiens ef canal, 45 miles -in all, censtructed 
by the government of Canada at a tetal cest ef $76,-
000,000. The differeI).ce ef level is 207 feet ; this is sur· 
meunted by twenty·twe lecks, each 270 by 45 feet, with 
14 feet depth en sill. These locks are used en the 
up trip enly ; dewnward·beund vessels run the rapids 
ef the river. Lake steamers said to. carry maximum 
cargo. ef 2,200 tens pass threugh the leeks en route fer 
the WeIland Canal and the Upper Lakes. Ocean steam· 
ers eccasienally make the threugh . trip frem Eurepean 
perts to. Chicago., Duluth, etc. ; but the great bulk ef the 
threugh traffic is transshipped at Mentreal and Que­
bec. In the past seasen 35,000,000 bushels ef grain 
are said to. have been sent threugh the St. Lawrence 
canals. C. BARTHeLeMEw. 

Terente, December 13, 1903 .  
. . . . ..  

Aurora Boreali s. 

To. the Editer ef the SCIENTIFIC AMERICAN : 

In yeur issue ef December 5 yeu editerially netice · 
a paper read by C. H. Nerdman befere the French 
Academy ef Sciences. The author infers that "the 
aurera berealis is a cathedical phenemenen eccurring 
in the upper exhausted atmosphere." 

In this cennectien it will be well to. nete the behavier 
ef the aurera in Celerade. During the last twenty­
five years it has been seen unmistakably enly three 
times at 0.1,' near Celerade Springs, at 6,000 feet abeve 
-the sea. One hundred miles east ef this place, ;l.t 3,000-
feet altitude, it appears much mere frequently. All 
ever the higher parts ef Celerade are plenty ef yeuths 
fifteen years 0.1,' mere eld who. have never seen an 
aurera. Hew is this if the aurera is c9nfined to. the 
"upper exhausted atmesphere" ? G. H. STeNE. 

Celerado. Springs. 

HoW" Plant s Climb. 

It is in the twining plants, such as bryeny and hep, 
and the tendril bearers, like the vetches, that we find 
the highest develepment ef the climbing habit, says 
Knewledge. These plants live under unusual cendi­
tiens. In erder to. gain the light they must seek 
rather than aveid everhanging feliage, and so. we find 
the vetches, instead ef turning away frem the shadow 
teward the light, like mest ef their neighbers, boldly 
pushing up in the center ef a bush, to. burst into 
blessem amid its upper branches, far abeve their less 
daring neighbers. 

But it is in the leaves ef these plants that we find 
the most remarkable medificatiens adapting them to. a 
climbing habit. . The leaves ef the vetches and ' vetch­
lings are pinnate-they bear a number ef oPpos,it.e 
evate . leaflets. The tip of the leafstalk and the upper· . 
m est pair ef pinnre are in the climbing species chang· 
ed into. tendrils-sensitive, twining, whip·like struct­
ures, which exhibit remarkable features. If the sligp.t­
ly curved, extended tendril ef a yeung leaf ef p� er 
vetch be watched carefully it will be feund that it is 
slewly but incessantly meving reund and reund in a 
circle. If the tendril cemes into. centact with a twig 
it bends teward it and eventually takes several turns 
areund it. Even a slight temperary irritatien is suffici­
ent to. cause a bending teward any side. 

Finally the tendril becemes weedy and streng and 
ferms a secure ancher cable fer the plant. Net enly 
dees the yeung tendril retate ; the whele leaf en which 
it is berne is in centinual metien. The sheet to. which 
the leaf belengs is retating also., so. that the tendril is 
sweeping the air with a cemplicated metien, in the 
course ef which it is almest sure to. strike against Seme 

, stem or twig ef the surreUnding vegetatIen. 
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THE HEAVENS IN JANUARY. 
BY HENRY NORRIS RUSSELL, PH.n. 

Though the bright planets which have added so much 
to the evening skies for the past few months are now 
disappearing early in the west, the winter heavens 
still present a spectacle of great magnificence. In 
identifying the constellations which we can now see, 
let us begin with Orion, which is nearly due south at 
9 o'clock in the evening during the middle of the 
month. ,  'rhis splendid constellation is familiar to al­
most everyone, and need not be described here. The 
line of Orion's belt, continued downward and to the 
left, points to Sirius, which can be recognized by its 
great brightness, three times that of any other star 
that we ' ever see. Below it is the rest of Canis Major, 
with several bright second-magnitude stars that would 
be conspicuous if they were not so low. 

Some distance to the left, and higher up, is Procyon 
the other dog-star, and farther on in the same direc­
tion is Gemini, with its twin stars Castor and Pollux. 

A line from Betelgeuse-the bright ' red star in 
Orion-through Procyon, continued about half as far 
again, points out the head of Hydra, a small but fairly 
conspicuous group. Farther north and lower down is 
Regulus, at the end of the sickle of Leo. Cancer, which 
lies between Leo and Gemini, has nothing of interest 
except the star-cluster known as Praesepe, which is 
easily visible on a moonless night as a small patch of 
milky light, while separate components are disclosed 
by a field glass. 

Directly below Orion, and 
small constellation Lepus. 
with one fairly bright star, 

level with Sirius, is the . 
Still lower is Columba, 
which lies about as far 

from Sirius 'on one side as Procyon does on the other. 
The large region to the right of these groups is occu­
pied by the inconspicuous constellation Eridanus. 

Orion's belt, continued upward, pOints to Aldebaran, 
and beyond nearly to the Pleiades. Above these, and 
very nearly overhead, is Auriga, whose principal star, 
Capella, is the brightest, next to Sirius, that we can 
now see. 

Aries is almost due west of the zenith, at an alti­
tude of . about 50 deg. south, and west of it is Cetus, 
which fiUs most of the southwestern sky. 

The great square of Pegasus stands on one corner 
low down in the west, and the line of stars which ex­
tends from it through Andromeda and Perseus to 
Capella is ' nearly vertical. Cygnus is just 'setting in 
the northwest, but its brightest star is still visible. 

Of the circumpolar constellations, Cassiopeia is high 
on the left of the pole, Cepheus lower down, Draco and 
Drsa Minor right below the pole, and Ursa Major com­
ing up on the right. 

One of ' the most interesting pieces of recent astro­
nomi6aL news comes from the Lick Observatory, and 
relates to the new stars that have attracted so much 
attention by their sudden appearance at various times 
in the past few years. ' Though these stars have all 
long since disappeared to the naked eye, the qrighter 
ones are still telescopically visible, though very faint. 

With the aid of the great Crossley reflector of the 
Lick Observatory, and a specially constructed spectro­
graph, a number of photographs of the spectra of these 
faint objects have been obtained by Mr. Perrine and 
others. , In order to appreciate their results, let us re­
call some of the facts previously known concerning the 
spectra of new stars. 

At maximum, and for some time after, these bodies 
show a remarkable and typical spectrum, crossed by 
both bright and dark lines, which are broadened and 
displaced in a way which, though not yet satisfactorily 
explained, seems to show that a large part of the star's 
light comes from gases in a condition of very violent 
disturbance. As the star fades, these lines, as well as 
the continuous spectrum upon which they lie, decrease 
in brightness, some of them vanish, and new lines 
appear, until finally, when the transformation is com­
plete,' the spectrum is exactly like that of a gaseous 
nebula. 

This is as far as the changes had previously been 
followed, and it has been pretty generally supposed 
the new stars had actually turned into nebul!!!. But 
the recent Lick photographs tell another story. As the 
star grows still fainter, the bright lines gradually be­
come proportionately weaker, compared with the con­
tinuous spectrum, and at last disappear. This is well 
shown by comparing the spectra of new stars of 
different age since. their outburst. Nova Geminorum, 
which blazed up last spring, has now fully developed 
the nebular type of spectrum. In Nova Persei, which 
appeared in 1901, the intensities of the nebular lines 
have much diminished, and one or two have dis­
appeared. 

Nova Aurig!!! ( 1891 ) has lost many of its bright 
lines, a decided change having occurred since 1901. 
Finally, Nova Cygni ( 1 876 ) has lost all its bright lines, 
and shows only · a continuous spectrum, which is just 
what· any ordinary star of the same brightness would 
do in the same instrument. 

It seems therefore almost certain that these new 
stars have not permanently become uebulre, but that 
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they will finally settle down as ordinary stars, the 
nebular spectrum marking one stage in the process. 

The most remarka:ble thing about this is the rapidity 
with which the changes take place. They seem to run 
their whole course, from invisibility, or extreme faint­
ness, through great brightness to faintness again, in 
fifteen or twenty years at most. This is an excessively 
small fraction of the life of a star ( which is probably 
many millions of years ) , so that the whole outburst is 
but a momentary episode in its history. It is quite 
conceivable that many stars that are now quite orderly 
members . of the stellar system have had such affairs 
in their past ; but we are getting into the region of 
speculation, and had better stop. 

THE
' 

PLANETS. 

Mercury is evening star until the 17th, when he 
passes through inferior conjunction and becomes a 
morning star. He is only visible during the first and 
last days of January, and even then with difficulty. 

Venus is morning star in Scorpio and Sagittarius, and 
is still very bright, though she is so far south that 
she is less conspicuous than she was. On the 1st she 
rises at about 3 :  45 A. 111., and on the 3 1st at about 4 :  30. 
On the 28th ' she is in conjunc.tion with Uranus, being 
about 1 %, degrees north of him. 

Mars is evening star in Capricornus and Aquarius, 
and can be seen shortly after sunset, as he does not 
set till about , half-past seven. 

Jupiter: is evening star in Pisces. He is past quad­
rature, and is well down in the west by dark. He sets 
at about 9 :  30  P. M. on the 15th. 

Saturn is 'evening star in Capricorn us, and may still 
be seen dur.ing, the first few days of · the month, when 
he sets two hours after the sun . .  He c is approaching 
conjunction with the sun, and soon disappears from 
view. 

Uranus is morning star in Sagittarius, and is not 
favorably placed for observation. 

Neptune, on the other hand, is well placed, being 
about a month past opposition. He is in Gemini, his 
exact place on the 14th being R. A. 6h. 17m. 30s. , Dec. 
22 deg. 18 min. 2 2  sec. north. He can be found with 
an equatorial telescope, but does not repay the search 
very well, as no detail can be seen on his disk, even 
with the largest telescopes. 

THE MOON. 
Flull moon occurs at 1 A. M. on the 3d, last quarter 

at 4 p. M. on the 9th, new moon at 11 A. M. on the 17th, 
and first .quarter at 3 P. M. on the 28th. 

The moon is nearest us on the 4th, and farthest off 
on the 19th. She is in conjunction with Neptune on 
the 2d, Venus on the 13th, Uranus on the 15th, Mercury 
On the 17th, Saturn on the 18th, Mars on the 20th , 
Jupiter on the 22d, and Neptune again on the 29th. 
The conjunction with Jupiter is the closest, but even 
then the moon and planet are nearly two degrees 
IJ.part. 

Cambridge Observatory. 

.. . . . . 

Radium and Its llIysterles. 

BY SIR WILLIAM RAMSAY. 
The story of the discovery of radium is full of in· 

terest, and my readers may pardon me even if it is 
again told ; for it forms the first chapter in a volume of 
which many have still to be written. 

M. Henri Becquerel, prompted by a hint from the 
celebrated mathematician, M. Poincare, discovered that 
the compounds of uranium, a somewhat rare metal, as 
well as the metal itself, were capable of impressing a 

photographic plate wrapped up in black paper, or 
otherwise protected from light. It was �so found that 
such salts,' placed near ' a charged electroscope, dis­
char�ed it, the gold leaves falling together. An elec­
troscope, it may be explained, is a metal box with 
glass sides ; through a hole in the lid a wire passes. 
The stopper which closes the hole and supports the 
wire · is made of sulphur, or sealing wax, or some 
other material which does not conduct electricity. 
From the end of the wire are suspended two pieces of 
gold leaf, hanging down so as to be visible through 
the glass sides of the box. 

If a piece of sealing wax is rubbed, so as to excite 
it electrically, and if the projecting end of the wire is 
touched with the rubbed sealing wax, a small charge 
of electricity is given to the wire, and through it to 
the gold leaves, so that they repel each other, and fiy 
apart, making a figure like an inverted V. If the 
wire be touched with the finger the electric charge 
is conducted away through the body, and the leaves 
swing back into their original position. 

This effect of discharging was found to be produced 
when a salt or mineral containing uranium was placed 
inside the box. Mme. Curie, a Polish lady, living in 
Paris, noticed that the rate at which the gold leaves 
fell together was more rapid with certain uranium 
minerals ( specimens of pitchblende ) than could be ac­
countel1 for by the uranium oxide in the mineral ; she 
therefore separated the mineral into its groups of con­

. 
stituents-uranium, iron, lead, barium, bismuth, etc. 

9 
( for the mineral contains all these and many other 
elements ) ,  and tested each group as to its power or 
discharge. At first she thought that shEil had traced· 
the discharging power to the bismuth group, and at­
tributed it to an element which she named "polonium," 
after her native country. 

This discovery has been disproved, but it appears 
that the amount of polonium obtainable is exceedingl, 
small, and difficult to separate from bismuth. Subse. 
quently Mme. Curie discovered another element of the 
barium group, possessing enormous powers of dis­
charge, and to this element, which occurs in relatively 
greater amount, she gave the name "radium." 

It is an undoubted element in the sense in which that 
term is generally used ; its salts resemble closely those 
of barium, and its spectrum has been observed by M. 
Demar!)ay, Prof. Runge, and Sir William Crookes. Its 
atomic weight has been determined by Mme. Curie as 
225 ; tue atomic weight of uranium is the higheet 
known-240 ; and there is some evidence from its 
spectrum that radium may have even a higher atomic 
weight-over 250-and that the sample analyzed by 
Mme. Curie may not have been quite free from barium, 
of which the atomic weight is only 137. 

While these researches were in progress M. Curie 
and Dr. Schmidt discovered simultaneously that an­
other element, thorium, of which the atomic weight is 

. 232, also possesses the power of discharging an elec­
troscope, and, moreover, that if air be led over salts of 
thorium, the air acquires and retains for a short time 
discharging power. 

FURTHER DISCOVERIES. 
The subject was taken up by Prof. Rutherford, of 

Montreal, and by Mr. Frederic Soddy , who then worked 
in his laboratory ; and they found that if the "active" 
air were cooled by passing it through a tube cooled 
with liquid air it lost its "activity;" the active portion 
remaining in the cold tube. On warming the tube the 
active portion was carried forward, and with it the 
discharging power. They also found that a similar 
"emanation," or gas, was evolved from salts of radium, 
possessing a much more permanent discharging power. 
While the "emanation" from thorium salts "decayed" 
in a few minutes, that from radium salts lasted a 
month. It, too, was condensible when cooled ; it was 
luminous, and imparted temporary luminosity to ob­
jects which it touched ( "excited activity" ) .  

The fact that a radium salt is always hotter than 
its surroundings, discovered by the Curies, implies that 
radium is continually losing energy ; and if the radium 
salt be dissolved in water some of this energy is ex­
pended in decomposing a portion of the water into oxy­
gen and hydrogen gases. Prof. Rutherford and H. T. 
Barnes have recently shown that "more than two­
thirds of the heating effect is not due to the radium at 
all, but to the radio-active 'emanation which it pro­
duces from itself." In November, 1902, Messrs. Ruth­
erford and Soddy concluded ' from their experiments 
on the emanations from radium and thorIum that they 
are "inert gases, analogous in nature to the members 
of the argon family," and also they threw out the sur­
mise, "whether the presence of helium in minerals and 
its invariable association with uranium and thorium 
may not be connected with the radio-activity." 

Now, I had the good fortune to discover helium in 
1895 ; it is one of the argon gases, and is contained in 
certain minerals, and when Mr. Soddy came to work 
with me in the early summer of 1903 we tested the 

.truth of . this surmise, and we were rewarded by sue­
CEilSS. The fresh emanation from radium does not show 
tbe spectrum of helium, but as it "decays," helium is 
produced' in m�nute but ever-increasing quantity. 

. We can help ourselves by an analogy. Very compli­
cated '  compounds of carbon and hydrogen can be pro­
duced ; one containing 30 atoms of carbon and 62 atoms 
of hydrogen is known. But one of, say, 200 atoms 
of catbon and 402 of hydrogen would almost certainly 
fall to bits ; it would split up and give out heat. The 
supposition appears reasonable that just as there is a 
limit to the possible number of atoms in such com­
pounds ( for the molecules or groups of atoms fall apart 
by their own weight ) , so there may be a limit to the 
atomic weight .  of an element. 

Those elements with high atomic weight, such as 
thorium" uranium, and radium, are apparently decom­
posing illto' elements with low atomic weight ; in doing 
so they ! give off heat, and also possess the curious · 
property of radio-activity. What these elements are 
is unknown, except in one case ; one of the pro:1ucts 
of the decomposition of the emanation from radium is 
helium. 

Can the process be reversed ? No one knows. 
as gold is an element of high atomic weight, it may 
confidently stated that If it is changing, it is 
more likely that it is being converted into silver 
copper than it is being formed from them. At 
stage, however, speculation is futile . .  It is 
further experiment will lead to more positive 
edge of the nature of the elements and of 
formations which at least some of them 
gOing.-London Mail. 
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AB ALBINO DEER. 
An albino deer, with a coat as white as the drift­

ing snows, eyes a delicate pink, and with a tread as 
soft and discreet as an elk fawn, was killed in the 
Canyon Mountains of southern Oregon recently. It 
was one of the very few albino deer ever seen in the 
mountains of the West. Old hunters tell of seeing 
them, usually separate from the main herds, and at 
various times during the early days ; but they were 
too shy and discreet to be approached near enough 
for a shot. 

The deer shown in the accompanying illustration, 
and which was killed in the Canyon Mountains, was 
with four other deer at the time it was found, and 
had not this been true, the hunters would not have 
taken it for a deer. Its white coat made it far more 
conspicuous than the remainder of the herd, and it is 
perhaps for this reason only albino deer are shunned 
by their mates. 

The albino deer bears exactly the same relation to 
the deer family that the albino of the African race 
does to human kind. Aside from its white coat and 
pink eyes, it is like all other deer ; possibly its fur 
is softer and more silky. 

The specimen found in the pine forests of the Can­
yon Mountains will be made a part of the exhibit of 
albino mammals at the Smithsonian Institution. 

.. ' . , . 

lIIETEORITES AND THEIR COLLECTORS. 
BY PROF. CHARLES F. BOLDER. 

The collecting ' meteorites is one of the most in­
teresting fads or professions in the country. The men 
who are engaged in it are, in the main, expert miner­
alogists, who have made it a study all their lives and 
are devoted to it ; men who can tell the location and 
circumstance of every fall known to science. That the 
business is a profitable one is well known, and large 
sums are often realized by the fortunate discoverers. 
Nearly all the meteorites are sold to the great muse­
ums of the country, while those which are too large 
to move are represented by sections, sawed off only 
after great difficulty and labor. 

There is something fascinating about these wander· 
ers from the sky. One may say that he has seen his 
specimen as a part of Biela's comet, or possibly Tem­
pel's, millions of miles away, revolving about the sun 
in a. sort of endless chain, and as the earth dashed 
through the mass of cometary matter, his specimen 
came plunging upon it, igniting under the enormous 
friction, exploding perhaps, or glancing to fall in 
many pieces, one of which he has secured. In the 
far East meteorites are still looked upon as messen­
gers from the sky, and a volume could be written 
givi� the theories of earnest scientists who have 
attempted to satisfactorily explain them and their 
origin. 

Hardly a clear night but the observer will be re­
paid by a glimpse of one or more of these splendid 
wanderers from the unknown. Few of these meteor­
ites reach the earth ; the larger portion ignite upon 
entering the atmosphere, and fall as dust, which may 
be secured on high mountains, or in 
localities away from the dust of the 
earth. Large specimens which fail to 
burn, reach the earth and become 
buried in the soil, lying until accident­
ally found.. 

Several large meteorites have been 
seen to strike in Southern California 
during the last few years, but careful 
search has failed to locate them. One 
rancher, who lived thirty miles from the 
ocean, was positive that a meteor struck 
on his ranch "just beyond his house," 
but others saw it pass over the ocean 
fifty miles beyond. A famous meteorite 
was traced from Idaho far out on the 
Atlantic, its roar and the loud rumbling 
Which accompanied it alarming all the 
inhabitants along the route. 

To one who has not attempted to fol­
low a meteorite, it might seem an easy 
matter to trace it. The papers generally . 
announce the fall, and after weeks of 
pursuit the hunter determines the 10' 
cality according to the report of the 
last man who witnessed the fall. He 
invariably states that it is on his own 
farm, and doubtless believes it, when in 
reality the spot is ten or more miles dis· 
tanto 

Many of the notable falls of history 
been discovered accidentally, as 
in Arizona near the Canon Diablo 

the great. Mexican stone found by a Mexican 
in the first instance. One ot: the latest finds is 
in the accompanying photograph by Mr. R. 

Oregon City, to whom I am indebted for the 
it. The meteorite has undoubtedly 

in the earth a long time, and was found 
in Clackamas County, Oregon, near Oregon 
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City, by Mr. William Dale. He observed it projecting 
from a mass of gravel when clearing the land of 
trees, and after great difficulty had it taken to his 
farm, about a mile distant. The stone, a huge hat­
shaped object, was found in the deep forest, and was 
excavated only after a vast amount of labor, as its 
estimated weight is between ten and fifteen thousand 

AN ALBINO DEER. 

pounds. It was jacked up inch by inch, and finall:f 
placed upon a rude cart, as shown, and hauled with 
blocks and tackle down to the farm, where it has 
been visited by thousands. 

According to Mr. Prier, it has been examined by 
Prof. Paul Baumel, of Portland, Oregon, an expert, 
who pronounces it the largest meteorite ever found 

. in this section of the country ; but as to when it fell, 
there is no data. 

During the month of November a large me­
teorite flashed across the San Gabriel Valley, leaving 
an enormous train, and it is supposed to have dropped 
into the range known as the Santa Monica Mountains 
in Los Angeles Comity ; but no one has been able to 
locate it. The writer observed a meteorite enter our 
atmosphere, perhaps one hundred miles up, almost 
directly over the city of Pasadena, Cal. It at first 
fell almost directly down with an enormous and bril­
liant train, then broke or exploded; and seemed to 
glance and disappeared in the west almost parallel 
to the earth, still with a flaming train, doubtless 

A HUGE lIIETEORITE RECENTLY FOUND IN OREGON. 

disappearing in the Pacific thirty miles distant. When 
this meteorite broke, it created so brilliant a light 
that one could have told the time by it. The piece 
possibly flew at first in the form of a horseshoe, as a 
large fiery V remained plainly visible for at least ten 
minutes. 

The theory that the heat of the sun is kept up by 
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meteorites falling into the sun mass, was held for 
many years� and anyone who witnessed the recent sun­
spots can realize how this theory might appeal to 
some. In early October, 1903, the writer was on the 
Gulf of Mexico between New Orleans and Tortugas, 
and the sun dropped. into a deep-red cloud at the hori­
zon, and at once became plainly visible. It was blood­
red and covered with latitudinal bands of varying 
tints. What was supposed to be a cloud was first 
noticed on the left-hand lower face, but it was 
disappearing or dropping with it. It resembled a great 
vivid black hole broken into the sun by some object 
that had fallen into it, or been swilllowed up, being 
probably distorted, appearing to be an eighth the size 
of the sun, a distinct and formidable object. Sunspots 
suggested themselves to the writer's mind, though 
never having heard of a spot so large as this, so black 
and pronounced, and it was considered a sing'lllar cloua 
after all, yet it sank out of sight with the sun. When 
the papers were received from the pilot at the mouth 
of the Mississippi, they chronicled the wonderful sun­
spots that were being seen, and the writer realized 
that an exceptional opportunity had offered to wit­
ness this phenomenon under most favorable circum­
stances, with the spot enlarged in all probability by 
the cloud mass into which the sun sank. 

e ' . , .  
RECONSTRUCTION OF THE LACKAWANNA TRACKS 

THROUGH NEWARK : 
By the successful transfer, on Sunday, December 20, 

of a massive double-deck drawbridge from its old to 
its new pivot pier, the engineers of the Lackawanna 
Railroad brought to a successful completion one of 
the most important links in the change of grade and 
general reconstruction of the line which is being car­
ried out from Harrison through Newark to East Orange, 
a distance of three miles. Hitherto these tracks have 
remained in the same location on which the line was 
originally laid down. The tracks ran through the city at 
street grade, and after crossing the Passaic ' the road 
climbed the hill to the west of the river on the heavy 
grade of 138 feet per mile, or considerably over two 
per cent. The growing density of the street traffic of 
Newark, with the attendant danger to vehicles and 
pedestrians of the many grade crossings, to say noth­
ing of the great cost and inconvenience of operation 
entailed by the heavy grade referred' to, were some . of 
the causes which led the railroad company to decide 
upon the present improvements, which, by the way, 
will have cost three and a half million dollars by the 
time they are tompleted. These improvements in­
clude the elevation or depression of : the tracks so as 
to give unobstructed traffic through city streets ; the 
reduction of the maximum grade from 138 feet to 60 
feet per mile ; the provision of an additional third 
track for passenger traffic ; and the construction of a 
new passenger station and a new local freight yard, 
containing a freight shed nearly 500 feet in length. 

Of the whole three miles covered by the new work, 
one-half-or to be exact 1 .6  miles-extending from 
Harrison t:> High Street, Newark, consists of the 
elevation ot the tracks above street grade. At High 

Street the road strikes the hillside and 
here the tracks are depressed and car­
ried below street grade, the work ex­
tending for a distance of 1.4 miles. The 
Montclair branch of the road is also de­
pressed for a distance of 6-10 of a mile. 
The new tracks commence to rise at 
Harrison on a maximum grade of 1 per 
cent to an average elevation above street 
grade through Harrison of 15 feet, and 
through Newark of 22 feet. The average 
depression of the tracks beyond High 
Street, Newark, is 22 feet below street 
grade. From Harrison to Broad Street, 
Newark, the iine contains two passenger 
tracks, and from Broad Street to East 
Orange, just over the city line, there has 
been added during the reconstruction a 
third passenger track. Adjoining the 
passenger tracks there is a freight track, 
.which · follows the same grade as the 
p'assenger tracks as far as Harrison 
Avenue and then falls on a one per cent 
grade to the level of the lower deck of , 
the draw span across the Passaic River. 
The· old location of . this bridge was 35  
feet to  the north of  its present position 
and 10,5 feet below its present grade. 
The new double-deck drawspan was built 
several years ago, and although only the 
lower deck had been used during the in-
tervening time, it was constructed with 
an upper deck, to be put in service when 

work of reconstruction should have reached its pres­
ent stage. Under the old arrangement, the passenger 
trains utilized the lower deck. By lowering the bridge 
10% feet at the same time that it was shifted to its 
new pier, the upper deck was brought to exactly the 
same grade. as the new elevated passenger tracks and 
at the same time the lower deck was brought into 

© 1904 SCIENTIFIC AMERICAN, INC



1ANUARY �, I904. Scientific · America.n 

Old approacbes and old draw pier in foreground. 

Double-Decked Draw-Span, Moved from Old to New Pier on Sunday, December 20. 

·LookIng East Along Freight Track Showing Passenger Structure at Higher 
Elevation on Left. 

Street Crossing In Harrison, ShowIng Freight and Passenger Tracks at 

Separate Levels. 

I I  

Stretch ot Arched Concrete Construction at Freight Yard. 

General View . Of New Passengl:r Mallun �nuwmg 01U IraCKS 1n Foreground and the New Tracks Elevated. 

RECONSTBlJCTION OF THE LACKAWANNA BAILROAD TRACKS THROlJGH NEWABX. 
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similar relation to the new freight track. As traffic is 
now being carried on, the passenger trains cross the 
Passaic River at the higher level, while the freight 
trains, Which, as we have seen, run' parallel to the 
passenger tracks from Harrison to the river, now 
swing in underneath the passenger tracks, cross the 
Passaic on the lower ,deck, and run at street grade into 
t h e  terminal 
freight yard. 

The roadbed 
from Harrison 
to the Passaic 
River consists 
o f  e m b a n k ­
m e n t ,  w i t h  
plate g i r d e r 
s p a  n s across 
the street, rest­
ing on con­
c r e t e  a b u t ­
ments. The flll 

A. Plungers which,telescoped into sand bOxes B. 

Scientific AlDerican 
in� will be eliminated . Furthermore, the work at' New­
ark and Summit does not cover the whole scheme of im­
provements, since it is the intention of the Lackawanna 
company to eliminate all grade Grossings . between 
Harrison and Morristown, a distance of 30 miles ; and 
as this scheme involves the change of grade either to 
elevated structure or subway through eight different 

( ,  
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possible to make the fine lateral adjustments that would 
be necessary in placing the draw exactly to center. 
The whole of the weight of the draw rests upon a 

center bearing which is placed concentrically within 
a circular rack. The pinion by which the draw is ro­
tateli being attached rigidly to the structure of the 
draw, it will be understood that if the pinion was to 

mesh accurate­
ly with the 
ra�k, the draw' 
had to be lo­
c a t e d w i t h  
great precision 
in the minter 
of , the rack. 

terminates on 
the e a s t e r n  
side of Passaic 
Avenue, a n d  
here some in­
teresting steel 
truss work is 
necessitated in 

0, D, E. ' Trussed bmcing which was removed after 

Now, in order 
to cover the 
two points de­
sired, namely, 
easy control in 
lowering ' a n d  
a certain de­
gree of lateral 
adjustment i Ii 
the final plac· 
ing on the pier, 
Mr. Bush de­
S i g n e d  a n d  
used an entire­
ly new appar· 
atus which he 

swinging t h e  
freight tra�k 
in underneath 
the passenger 
tracks for the 

bridge bad been lowered',slightly. 
ll, G. Tie rods, removed befQre uridge was lowered. 
H. Sand boleR operated .by 8h(iing bars. 
L. Bin into wblch tbe sands run wben released 

' from box B. 

crossing of the 
river, the dis­
tance of about 
3 0 0  f e e t  b e­
tween the end 
of the fill and 
t h e  easterly 
rest pier of 
the draw span 
being spanned 
b y  s e v , e r a l  
double - d e c k  
steel trusses of 

SIlOW AND SAND JACKS, DESIGNED FOR TRANSFER OF DRAWSPAN , AND LOWERING ON NEW PIER 

defines as a 
sand jack. The 
c o n  s truction 
and operation 
of this was as 
follows : Trans­
v e, r s e l y  b e ­
n e a t h  e a c h  
half of the 
draw were a 
pair of scows, 
each 31lh feet 
wide, by 108 
feet long, and 
9 feet 6 iIiches ' 
d e e  p. Trans-

special design and construction. The draw span has 
a total length of 221 feet, a breadth from center to 
center of trusses of 29 feet 3 inches, and 'a depth from 
center to center of chords of 21 fe�t f incpes: . ' It� ' 
total weight is 985 tons. After crossing the btidge 
the tracks are carried on a steel truss followed by a 
series of plate-steel girders and lattice posts, resting 
on .Jt heavy concrete retaining wall. This construc­
tion extends to Ogden Street, which is crossed by a 
plate girder which is followed by a steel viaduct that 
extends to Spring Street. Here commences a long 
stretch of concrete arches measuring over 500 feet in 
length, adjoining which, with its north wall resting 
upon the southerly edge of the viaduct, is the new 
freight house. 

The concrElte arch viaduct terminates at Broad Street, 
which is crossed by a 106-foot plate girder span, and 

' J' ,"" ' : ' <  

towns, the magnitude o f  the work will b e  readily ap-
preciated. 

Transfer of the Draw' Span.-We have ' already 
pOinted out that the transfer of the draw span iD:volved 
mov·ing the strJIcture 35 feet laterally to the new pier 
and lowering it through a distance of 10lh feet. This 
was accomplished by transferring the span to four 
pontoons ; warping the pontoons 35 feet upstream and 
lowering the draw span until It rested upon its bear­
ings on the new pier. Regarded as ' an engineering 
feat, there is nothing new in such a transfer ; but owing 
to the uncertain tidal conditions, the great depth 
through which the bridge had to be lowered, and the 
necessity for very precise centering of the span, new 
conditions existed which called for particular care and 
exactitude. The chief problem, of course, was ,to pro­
vide a means of lowering the draw span aCCUrately 'and ' 

versely across the scows, was built up a pair of oblong 
sand 

'
boxes, one beneath each truss of the bridge. 

Thes� boxes, which were cOhstructed of 12 x 12 tim­
bers, �

'
measured 4 feet ' 1 inch in the : clear in breadth, 

54 feet in length, and 11 feet in depth. The boxes were 
tilled with ptlrfectly dry sand to within a few Inches 
of the top. Resting upon the surface of the sand in 
each box was a plunger b1,lilt up of 12 x 12 timbers, 
whose external dimensions were such as to allow it to 
descend into the sand box as the sand ran out, with 
a clearance all round of half an inch. These plungers 
were 11 feet high, and at the commencement of the 
operations, their bottom face rested upon the sand 
just 7 inches below the top edge of the boxes. The 
latter were provided with four horizontal lines of sand 
holes in the sides, each hole being 2 inches in diameter. 
The flow of the sand out of the holes was regulated 

by means of wooden slides on the 
outside , of the boxes with holes in 

' them to correspond with those in 
the box. There were also two lines 
of 2-inch holes bored in the bottom 
of the boxes , To prevent racking 
or swaying of the structure, the 
two plungers were braced together 
by means of timber struts and iron 
tie-rods. In carrying out the trans­
fer of the span, the pontoons, par­
tially submerged with water ballast, 
were floated beneath the bridge, the 
centrifugal pumps were started, 
discharging the water ballast, and 
tb e span was lifted from its bear­
ings. It was then warped up­
cotream and centered over the new 
pier ; and then, by opening the sand 
holes and allowing the sand to flow 
out, the 

'span was brought down 
speedily and with great accuracy. 
until it rested upon its new bear­
ings, the work being carried 
through without any hirch, and this 
In spite of the fact ' that a heavy 
ra'in storm came on and lasteli 
throughout the whole of the opera-

a smaller span . carries the track 
across Plane Street. Just beyond 
Plane Street is the new passenger 
station-a hands��e . new buiitiing 
of stone and brick, whose archi­
tectural features show to good ad­
vantage in the accompanying photo­
graph. It is a three-storied struc­
ture, containing grou�d floor, mez­
zanine, and upper floor. Entrance 
is on the ground floor, the ticket 
offices are .on the mezzanine, and the 
third floor, which is on the level 
of the tracks, contains the waiting 
rooms and platforms. Beyond 
Plane Street there reaches for 685 
feet a stretch ,Of roadway, consist­
ing of a fill supported by massive 
concrete retaining walls with their 
outer faces approximately vertical. 
The average height of the retain­
ing walls is about , 25 feet above the 
ground leveL The easterly ' end of 
the retaining wall fill terminates at 
the slope of the hill, and here the 
tracks enter an open cut with con­
crete retainIng walls, the average 
depth of the depression being 20 
feet and the average grade 1.14 per Copyrlgbt 1903. by Helen Lukens Jones. See next page. tion

'
. If the water had entered the 

t. 
Of 

the elevated section is practically completed, 
the depressed portion is well under way. The 

the work, as we have stated, Is about $3,500,000. 
of the line, however, is not concerned 

with the city of Newark. An Important eleva· 

depression of the tracks is beIng carried on 

at Summit, where twenty grade cross-

A LONG-HAIRED HORSE. 

safely through so great a distance, and, the chief engi­
nE'er, Mr. Lincoln Bush, who is responsible for the 
work, decided that It would be difficult and risky to 
make use of hydraulic jacks for a vertical drop _of this 

extent,  In the first place there was the possibilitY "of 

an unequal action of the jacks, and there was the dis­

advantage that with hydrauliC jacks It would be im-

bo�es of course it would have pack­
ed the sand and prevented its flow 

through the sand holes ; but provision for ' this cQn­
tlngency had been made by covering ' the sand" boxes 
with tarpaulins. A certain amount of water, however, 
did get Into one box, but Its presence was quickly 'de­
tected, and the temporary packing of the sand was 
easily remedIed by the proper manipulaUoI\ of the sand 

holes. The annou�cenient that the draw span wll!! to 
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be lowered by these very original methods attracted 
widespread attention in the engineering world ; and it 
is gratifying to the railroad company, and particularly 
to the chief engineer, to know that in spite of predic­
tions of trouble, the work was carried through with 
accuracy and dispatch. 

• • • • • 
SMOKE CONSUMER. 

An improved smoke consuiner has recently . been in­
vented, which is especially adapted to be applied to 
boiler furnaces. The device is arranged to supply air 

and steam to the escaping products of combustion, 
so that the carbon in the smoke will be consumed, 
and a more perfect combustion of the gases will 
be effected. The smoke consumer is situated at 
the rear of 'the usual bridge wall of the furnace, 
where it is partially protected from the heat of 
the furnace fire. The current of air and steam 
is discharged from the device in the direction 
of the current of smoke and gases, so as to ob­
tain an intimate commingling of the two cur­
rents, and also cause increased draft through the 
grate. The smoke consumer consists of a cylin­
der or shell provided at the top and slightly to 
the rear with a slot for the discharge of the air 
and steam. Concentrically arrflnged within this 
cylinder is a tube in which the air and steam are 
combined preparatory to paSSing into the outer 
cylinder. The combining tube incloses a steam , 
injector pipe which is furnished at each end with 
a nozzle. These nozzles are arranged to dis­
charge jets of steam through each end of the 
combining tube. A pipe entering the lower part 
of the furnace wall passes up through the center 
of the combining tube, and supplies it with fresh 
air. The steam supply pipe enters the smoke 
consumer through the air supply pipe, and con-
ducts steam from the steam drum of the boiler. The 
air and steam are thoroughly commingled in the com­
bining tube, and uniformly distributed into the end 
portions of the outer cylinder, where this commingled 
current is heated before being discharged into the 
escaping products of combustion. 

This same device may be advantageously used on 
steamships for ventilating the holds by drawing out 
the foul or impure atmosphere. A patent for this de­
vice has been granted to Annie K. Wilkins, of 520 Sheri­
dan ,Avenue, Pittsburg, Pa., as administratrix of the 
inventor, Henry Wilkins, deceased. 

METALLIC PIPE COUPLING. 
The ordinary flexible hose connection for line pipes of 

a train often burst under the pressure of air or steam, 
and to obviate such dangers Mr. Harry B. Schrader, 
of Alliance, �eb., has invented a flexible metallic coup­
ling of simple and inexpensive construction. The 
coupling embodies means for utilizing the air or steam 
pressure to cause a tight connection between the coup­
ling members. As shown in Fig. 1 of our illustration, 
the coupling comprises two heads arranged on a trans­
verse incline with each other. Each head is attached 
to a stem or drawbar having two ports opening 
through the head, one port being for the passage of 
the air through the brakes and the other for signaling 
purposes. Pivotally connected to each coupling head 
is a locking latch designed to engage with the other 
coupling head, as clearly shown in our illustration. 
The latch is provided with a curved or cam-shaped 
end, designed to be engaged by the approaching coup­
ling head, thus SWinging the latch to open pOSition and 
permitting the heads to come together. The latch is 
normally held in closed position by connection with 
a piston, which is acted upon by a coiled spring. 
The cylinder in which this piston operates is con­
nected by a small port with the . main port of the 

METALLIC LIN E·.d.l'E COUPLI! G. 

Scientific American 
coupling, so that when air pressure is admitted to the 
coupling, a portion will enter the cylinder, forcing the 
piston outward and causing the latch to tightly clamp 
the couplinb together. The drawhead of the coupling 
passes through an abutment ring depending from the 
car. Between this and a collar on the stein are two 
coil springs, and similady two springs are coiled be­
tween the abutment ring and the collar on the oppo­
site end of the stem. A telescoping pipe section con­
nects each port with its respective train pipe. The 
sections have ball-and-socket connections with the 

SMOKE CONSUMER FOR BOILER FURNACES. 

stem of the coupling, which permit perfect freedom of 
motion to the drawbar. 

. t . � .  

A LONG-MANED HORSE . 
A marvelously-m,aned mare, whose wealth of silver­

gray hair reaches a lengt':J. of eighteen feet, and sur­
passes anything of the kind ever heard of in equine 
history, is owned by George O. Zillgitt, of Inglewood, 
Cal., who purchased her seven years ago, when she 
was three years old. At that time her mane was of 
ordinary length, and it was not until a year later that 
it began to grow with unusual rapidity. For a num­
ber of years this horse was used on the Zillgitt farm 
in North Dakota. During that time the mane was 
kept 'in a net, and was seldom taken down oftener 
than once a year. The heavy plow collar rubbed 
against and injured the back part of the mane, but the 
upper part still remains, and trails out in gorgeous 
waves of silver when unbound from the braids that 
are so necessary to keep it from getting tangled. No 
one has been able to account for this superfluity of , 
hair. The animal has not been given special care. 
She, has been treated quite like an ordinary horse, and 
the extraordinary growth is simply the result of some 
strange prank of nature. A month ago Mr. Zillgitt 
took the horse to California, where she is being used 
in the family carriage. She is the mother of a colt 
that seems destined to be even more famous than her 
parent. Though only a few months old, this colt 
possesses both mane and tail that reach to the ground. 

- . . ... 

IMPROVED DUMPING CAR. 

A patent has recently been issued on an improved 
dumping car of the type used in mines for transport­
ing ore from one point to another. The improvements 
relate especially to the running gear, which is so de­
signed as to facilitate turning 
curves, and also to the operating de� 
vices whereby the car may be readily 
dumped. As indicated in our illus­
tration the car is made in two sec­
tions, each supported by a single 
truck. These sections are hinged to­
gether at the top I!-nd are normally 
maintained in alinement and in hori­
zontal pOSition by a latch at each 
side. The trucks, which are pivoted 
to their respective sections, are con­
nected by draw-bars. The connection 
is such as to permit a limited swivel­
ing movement of the trucks. Nor­
mally, however, the tr,ucks are held 
in alinement by flat springs bearing 
against the drawbars at each side. 

, When it is desired to dump the cars 
the bolts or latches at the sides are 
released and the car section tipped 
downward to the dotted position 
shown. As the car sections are hing­
ed at the top they must move apart 
when tipped, thus permitting the load 
to be freely discharged. The car 
sections . are not centrally mounted 
upon the trucks, but their outer por-

1 3  
tions overbalance the inner portions, so that after 
their load ha� . been discharged they will swing up to 
horizontal position, which pOSition they will normally 
retain eyen without the aid of bolts or locks. The 
inventor of this dumping car is Mr. Edward 1. Morey, 
care of G. E. Collins, 217 Boston Building, Denver, 
Col. 

. '  . . . 
The J u nKner-Edlson Accu m u l ator. 

M. U. Schoop, in a recent number of the Elektro­
technische Zeitschrift, records the results of a com-

parative study of the familiar lead accumulator 
and Edison's alkali accumulator. The Swedish 
chemist, Dr. Jungner, simultaneously with 
Edison, patented a galvanic combination, based 
on the fact that . nickel oxide fixed in a suitable 
way on a support constitutes an available de­
polarizer. Whereas for purposes of transporta­
tion, the present lead accumulator presents many 
drawbacks, the first of which is its heavy weight, 
stationary lead accumulators, in connection with 
which both the weight and the space play but a 
secondary rille, have arrived at so high a degree 
of perfection that no other type of storage bat­
tery is required for stationary use. 

The parallel between the lead and alkali ac­
cumulators, though not 'complete, goes to show 
that nickel sheets or stee� sheets plated with 
nickel in alkali solution, when exposed to the 
effect of currents. will not be altered in the 
least even after weeks, corrosive effects being, as 
is not the case with the lead peroxide plate, never 
observed. The author, however, thinks it pos­
sible that the active masses present in perforated 
pockets in the form of compressed powders devoid, 
it appears, of the adhesive properties of lead salts, 
would drop from their supports l in course of 

time. The author thinks a diminution in capacity 
would be avoided by heating the electroqes. The al­
kali cell would finally be inserted into an automatic 
charging and discharging device, allowing 200 to 300 
discharges and charges being made during one month. 
As regards the life of lead accumulators, even in the 
best of accumulators the positive lead support is 
gradually destroyed by oxidation, the negative mass 
diminishing progressively in capacity ; the need of 
durability is therefore absolutely in disaccord with 
the demand for a small weight. On the other hand, 
it is inferred from the tables recording the experi­
ments of the author that the alkali storage battery, 
besides some evident advantages, presents serious 
drawbacks. The author, however, thinks this type of 
accumulator to be capable of further development. 

A. G. 

B u ilding Locomotives in G erman y from A merican 

Models. 

The Bavarian government has decided to construct 
a large number of new locomotives upon the models of 
the American locomotives introduced by the railways 
of Bavaria nearly four years ago. During the next 
two years forty locomotives of. Class B, eighteen of 
Class C, and twelve of Class D are to be replaced by 
seventy new locomotives, and 5,000,000 marks ( $1,190,-
000 ) are to be expended for this purpose. The two 
locomotive factories in Munich, the large establish­
ment of Maffei, as well as that of Kraus, are to be 
favored in the distribution of these contracts. 

American locomotive builders should not lose this 
opportunity to secure renewed orders in Germany, since 
their locomotives have become the type for those abou t 
to be introduced and have pr0'Yen, after due trial, 
the most approved models. 

, 

IMPROVED DU1I1.l'lHG CAR. 

, 
, , , 

© 1904 SCIENTIFIC AMERICAN, INC



14 

RECENTLY PATENTED INVENTIONS. 
Apparatu s  for Special P u rpofOes. 

SMOKE AND FUME CONDENSER.-F. A. 
PASCOE, Salt Lake City, Utah. 'l'he invention 
is an improvement in fume arresters, being in 
the nature of a smoke and fume condenser es­
pecially designed for use on smelters, by which 
to avoid the injury to vegetation and other 
rna tter by the discharge of smoke and fumes 
from the smelter, as well as to effect a saving 
of gold, silver, sulphur, arsenic, and other 
elements usually carried up the smelter-fiues 
and lost to the smelters: 

Engi Ileering IJUprovements. 

BALANCED SLIDE-VALVE.-G. L. WACK­
EROW, Mellette, S. D.  In this patent the in­
vention has reference to side-valves in general . ,  
While more or less novelty resides in the 
minor deta i l s  of this invention, its chief fea­
ture is  the peculiarly improved exhausting 
means specially intended for balanced slide­
valves, but adapted to any similar type of 
valve. 

DUPLEX STEAM-PUMP.-F. WEISE, Halle­
on-the- Salle, Germany. The objects of this 
improvement are, first, to place the ports in 
tbe slide-valve seat for the steam distribution 
of the two cylinders in one and the same center 
line at right angles to the axis of the cylin­
del's ; second, to lengthen the slide-valve seat 
in the longitudinal direction of the cylinders ; 
and, third, to provide two long rectangular 
slide-valves with inclined distributing-ribs mov­
ing side by 'side for controlling the steam­
distribution. 

M1<J'l'HOD OF FLOWING LIQ UIDS FHOM 
W1<JLLS.-T. F. MORAN, De Young, Pa. , an d 
l!'. J. MOSEU, Kane, Pa. The invention relates 
to a method for raising liquids from wells, and 
more particularly to raising oil  and water from 
exceedingly deep wel l s  in which the liquid 
naturally elevates but slightly, if any, higher 
than the level at  which i t  enters the well,  thus 
a ffording but little submergence to the mechan­
ism used in carrying out the method. 

WA'.rm'R-TUBE BOILER.�H. LAWSON, Jer-
sey City, N .  J.  The main purpose in this case 
is  to provide means for securing an improved 
circulation of water and the products of com­
bustion. '.rhe water circulates through two 
nests of tubes and a series of drums or she l l s  
in a w a y  to be heated i n  o n e  n e s t  of tubes by 

' the escaping products of combustion ; but the 
other nest of tubes form a heating-surface 
which arches the grate-chamber, so as to ex­
pose the nest of tubes to the intense heat, and 
rapidly generate steam from the p reviously­
heated water supplied by the first-named nest 
of tubes. 

EXPLOSI VI" -ENGINE.-W. HIBBARD, C. 
HIBBAnD aud S.  H IBBARD, Sandy hill ,  N. Y. 
'.rhe Invention refers to two-cycle exp losive­
engines ; and the object of the inventors i s  to 
provide improvements in exp losive-engine s  
whereby t h e  explosive mixture drives a charge 
of fre'@ air iuto the working cylinde r ,  to scour 
o r  clean it of a l l  products of combustion left 
by a former explosion, a t  the same time ex­
tinguishing any possible fiame which may be 
contained in the working chamber. 
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structed that it defines the extent to which the arrangement of machine for removing insects I the two spaced rollers. Thp- " l Ould be spac�d 
b t d t d to permit 'y of a rem end portions shall be severed from the body from p lants and absolutely destroying them y apar , a ap e . . . di-of the egg and provides a guard to receive the fire without injury to the p lants. It is appU- and at the same time SUP1 At It 11l fiat co� . d f d t . t ' · th both sides removed from rubbmg cutting implement after the cutting is com- cable to and mtended to be use or es roymg lOn WI 

d t pleted The guard prevents the stroke acci- insects on a l l  sorts and sizes of p lants, but is contact with the guide. The elongate ey.es � 
dental

'
IY injuring the operator while the en· I especially designed for the destruction of the the free ends of the fram� members SImp y 

tire body of the device serve; as a guide for boll-weevil of the cotton-plant. adapt the guide for use wIth spread straP
b
s.  

'I'he free ends of the frame members may e the cutting implement during the operation. SHOCKE R  ATTACHMEN T  FOR GRAIN-
t d d t' the guide for S C J D D t  't K The bent and perfora e , a ap mg W AFFLE-IRON.-Q. CRANE, San Diego, BINDER .- . . .OWI:ING, e ro� , a?-. 

direct connectloI\ to the hames by a suitable Cal. In carrying out the p resent inventio?- one structure and orgamzatlOn of the mvent�on are
, securing-bolt.  of Mr. Crane' s  main objects i s  to p rovIde a such that the attachment may be readIly ap-

baking iron or utensil which will  effect a great plied to any ordinary binder. As the sheaves I QUILL-'l'IP FINISH.-J. J .  RO�I N SON, N�W 
saving of fue l and labor and one which 'viII  are discharged from the ·binder-deck they are York, N. Y. In this p.atent . th� mven�ion I e: 
occupy but comparatively little space, while at' thrown into a shocking-basket arranged to lates to improvements m fimshmg devIces f?' 
th arne time it will  embody the essential and tu rn and swing and connected with suitable the quills of feathers or plumes employed m 
de:i:able features of cleanliness, convenIence, mechan ism for manually or automatically oper- the trim�ing of w�men's he�dwar�, and th� 
and simplicity. ating it,  so that when a proper number of i object bemg to provIde a devIce fOl t?ls pm ­

sheaves is accumulated the basket may be I pose that will  not only hide the qUIll from 
thrown into open position and the sheaves stood I' sight, but wil l have a neat, attractive appear­Mach ines and lUechanlcal Devices. 
upright, closely nested together in the form of ance. DRILLIN G - MACHINE.--:-W. 

T�e' in!���o� a shock. CUR'.rAIN-EXHIBITOR.-D. J. HA
o
V
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N

b
D_ MACHEn, JR. , Johnstown, Pa. 

and C. S .  SIcKLES'rEEL, Boulder, Col. consists of a peculiar machine of that charac-
J'ect of the invention the inventors have In tel' involving novel and improved details of Pertaining to Vehicles. 
view i s  the provision of a construction by construction for drilling holes in shafting-rods BUGGY-TOP SUPPORT.-W. H. TULIJY, which a series of two or more curtains may and other places without removing the work Wilbur, 'Vash. In this patent the inventi on 
be suspended in a way to overcome straIn from its fixed position. More definitely stated, I tas ' reference to attachments for vehicle-top ' thereon and tearing thereof and to allow tile the Invention involves peculiar and novel props which are provided w:ith a spring-sup-
curtains to be adjusted individually, to the end means for securing the machine and drilling port . for the bows of a vehIcle-top when t�r. that a portion of each of a series of curtains holes regardless of the angle of position thereof. top I S  lowere.d a�d folded, whereby the top IS may be displayed to view and compari son of GAGE"-BOARD ATTACH MI';NT FOR SAW- adapted to l' lde m safety .on rough or uneven I different patterns of curtains may be made to ING-lYIACHIN E S.,-J. T. MARSH, Farmer City, roads. , good advantage by a customer. I l l .  'l'he p " e sent invention relates to an im-

,
A'l'TAC HMENT IfO� �OG-:ARS OR RO��-

I GARMENT-FAS'l'FJNER.-M. F. EISNER, p roved attachment for the tables or tops of W AGO:'ll S. -T. D. ToY , :he�r y:ale, Kan . . 
New Y ork, N. Y. This invention has reference sawing machines for the purpose of supporting Toy' s i.nvention is e.mbodled m Improv,:d m�ans 
to improvements in garment-fasteners, partlcu­lumber at different angles to the saw. A por- or deVIces for holdmg logs or �ther tI?"bei on 

I larly fasteners for the fronts of corsets, and the tion of this invention is shown and described railway-cars ' or road-wag.ons, WhICh de.vlces may , object is to p rovide a fastener by means of in an application 'p reviously allowed Mr.  be quickly re�eased, leavmg the logs free to be which the fronts of a garment may be quickly Marsh. The improvement i s  embodied in means unloaded. '" hen the load has been comPI.eted drawn together and secured with very little whereby a gage-board is  adapted to be adjusted the means p.r0vided effe ctu�lly pre:ent dlsen- exertion on the part of the wearer. and supported at the various angles required. gagement whIle the load is  m transIt. 
SUSPENSOHY BAN DAGE.-E. R.  DRAKE, S eCTION DEVICE FOR PULP-MACH I NES. 

De Land, Fla. 'l'he Inventor's claim in this ..,....J .  L. YOUNGS, Chateaugay, N. Y. An in-
instance is : The combination, with the body-terior suction-chamber is provided in this Railways and Their Acce,,",ories. 
band and the scrotal bag having a ring at-device, entering which from one end of the UAILROAD-TIE AND ANTI SPUEADING 
tached, of the leg-band composed of a central device is a pipe, which may lead to a pump DE VICE .-F. D .  BL1NE, Vanatta, Ohio. '.rhe 
part formed of two elastic tapes sewed to­Ol' the like. By mounting the suction device, tie is composed of an inverted channel,  the 
gether and sliding in the ring, and two inelas­so that the upper surface of an apron will  come open bottom of which is closed by a base-plate. 
tic end portions which are connected with the beneath the traveling felt, by which the wet The tie may be filled with concrete if desired. 
body-band. pulp is carried, the superfiuous wet may be The antispreading device consists of a plate 

rapidly withdrawn from such pulp on p roducing bent nver the tie and hooked under the edges SHOE-LACING ATTACHME"NT.-A. A. DEl 
a suction in the chamber through the pipe. of the base plate. Flanges on this p late are LOACH, Atlanta, Ga. Mr. De Loach in this in­
Felt and pulp are not drawn into the suction- bent back over the fianges of the rail.  Wedge vention makes an improvement in that class of 
chamber, no matter how p owerful the suction. p lates are slipped in between the rail and the shoe-lacings in which the buttons secured to 

the shoe along the edge of the slit therein are ROTARY CUTTER.-C. T. HEADLEY, Bruns- , anti spreading device. 
h p rovided with rollers to relieve friction of t e wick, Ga. In this instance the invention is an NOISELESS CROSS ING.-P. J. LASSEN, lacing-cord in drawing and tightening the imp rovement in . wood-working machines New York, N. Y. The crossing invented by Mr. string. The upper portions of the lacing are of the class provided with rotary heads ha v- La ssen will al low cars to pass the same with- provided with an elastic core, to permit the ing cutters adapted to form grooves or out noise or shock. The inventor claims in a top portions of the shoe to be widely distended slots for various purposes. It is more particu- railway-crossing the combination of a plural ity for putting on the shoe with freedom. larly an attachment for such rotary heads, the of rails intersecting each other, each rail being 

same comprising a bracket and a series of p rovided with a thread-surface and with a FISH-SPEAR.-A. J.  CAMPBELL, Luray, Va. 
grooving cutters, which are applied and secured groove parallel with the thread-surface, the The staff or pole has sltpporting means at one 
to the bracket in an improved manner. gr'oove having a bottom integral with the rail end for two pivoted hooks, which are held 

R and raised at points where the rails intersect. closed under tension, and peculiar trigg�r FEED-FIN GER FOR SAW-SllAltpl�NE S. 
means whereby the p ivoted hooks are held open -J. E". MCCAULEY and W. C. RENIE, Hoquiam, D EVICID FOR DELIVERING AUTICLI';S adapted for use and which operates to release Wash. The object of the inventors in this TO MOVING TRAINS .-A. L. IUVIN, Mead- them. The invention relates to ' spears specially case is  to so arrange the too th-engaging head ville, Pa. The device is designed to be employed intended for catching fish, but equally adapted of the finger that it will engage a tooth at Its for holding and delivering articles, messages, for catching animals by impaling thsm there­point or swaged portion and thus feed the saw documents, parcels, and packages, and any with. 

ENGINE-VALVE MECHANI S M.--R. 

the proper distance to cause the grinding-wheel small articles in general to moving vehicles or CORE FOR uSE IN WALLcMOLDS.-A. T. to first strike a tooth at the point, and by its trains. The inventor p rovides a holder which BOISE, Boyne, Mich.-The invention resides downward movement remove all p rojections and shall securely retain such parcels and which particularly in an improved collapsible core L. make an even surface. may be extended in a manner to be received around which the p lastic material is  molded, DUTCHER, Stites, Idaho. In this invention a 01' taken by the engineer, conductor, or other so as to form cavities in the walls when the slide-valve i s  used in connection with a re- Of Interest to Farnters. official while the train is  in motion. 
cores are removed. These cores comprise, 

CORN HARVESTER AND HUSKER.-O. O. briefly stated, a relatively rigid frame and a 
versing-valve, so as to shift the general path 
of the stream and thus render the engine con­
vertible for u se a s  a double engine, a compound 
engine, etc.  The slide-valve is an improvement 
upon the well-known Giddings valve, and al­
lows both the fresh and exhaust steam to 
divide and pass through a number of con­
centric channels. 

GILBERTSON, Kasson, Minn. This apparatus Miscellaneo u s .  
i s  designed to c u t  the stalks of c o r n  in the BAKE-OVEN.-H. J. WADE, Pocatello,  Idaho. 
field, to pull the ears of corn from the stalks, It i s  the object of this invention to improve and remove the husks from the ears by its the construction of bake-ovens whereby heat is 
simple passage across the field. It conducts applied more directly and effectively and fuel  
these operations in a continuous way, and thereby economized, also whereby the cost of 
presses down and rolls the stub ends of the cut construction Is materially reduced. The im-
stalks to a level surface with the ground to provemen t includes apparatus for the economi-Heating and Lighting. facilitate subsequent cultivation of the ground. cal heating of water for the p roduction of GAS-CONSUME R.-T. V. ELLIOT'r, Col um- The construction enables the machine to turn steam in the baking-chamber. bia, Pa. Mr. mliott's invention is an improve- in the smallest possible space. ADJUSTABLE SOLDERING-BLOCK.-A. R. ment in gas-consuming furnaces, and particu- THRESH ING-MACHINE FEEDER.-I. S. WEBSTER, Milford, N. H. 'l'he purpose in this larly in steam boiler furnaces, and has for an '","OOD, JR.,  E lberfeld, Ind. In this instance the case Is to p rovide details of construction for object to p rovide a novel  construction whereby invention has for an object the p rovision of a a device which afford a soldering-block that the gases escaping from the furnace may be re- feeder so arranged as to feed evenly from the embodies readily adjustable cl amping means for turned di rectly to the fire and be consumed, top of the bundles. With an automatic feed- the support of separated portions of eyeglass thereby avoiding the loss of the gas, and ing mechanism embodying this improvement the or spectacle frames to be soldered for their economizing the heat units secured in the op- grain , as above mentioned, will be evenly fed connection, the improvement being also avail­eration of the furnace. in layers to the threshing-cylinder, and there- able for reliably supporting separated portions GLOBE OU MANTLE" PROTECTOR.-J. L. fore there will  be but very little, if any, jar of articles of jewelry that are to be united CAVANA llGH, Canton, Ohio. Mr. Cavanaugh' s I to the machinery, as Is the case when whole with solder. invention relates to improvements in protectors ! bundles are fed to the cylinder. COMBINED CALENDAR AND PEN-RACK. for lamp globes or chimneys and incandescent BINDER A'.rTACH MENT.--W .  U�fBECK, Cape -'.r. VON DER LUHE and W. H. BARTHOLOMEW, man tles, an object being to provide a device Girardeau Mo. It is  commonly found in the New York, N.  Y.  One of the principal objects for tb�s pl�rpose which . will  be simp le and in- operation '

Of self-binders for grain that the thin of the invention is to p rovide a calendar-stand exp.enslve I� constructlOn and by means of grain falls  on the platform-canvas in a tangled which may be folded or collapsed for distribu t­Wll lch . a chI?"ney, g�obe, or mantle when the condition and st9PS at the elevator. The in- ing or mai ling the same ; but when in its opera. lamp IS  no� m use WIll be fully protected from vention seekg to overcome this objection ;  and tive p osition the parts will he so correlated and dust and dIrt. it  consists in means for permitting the move- combined that the stand will  be provided with 
ment of the platform to be stopped at will , a relatively wide base portion, so that the 
thus al lowing the grain to pile up on the plat- possibi lity of the stand containing the pen­
form-canvas sufficiently to force it through the rack being upset will be reduced ' to a minimum. 

Ho u sehold Utilities. 

binder. COMBINATION lIHJFFLE"R AND CHE ST-

contractible shel l  formed of an integral sheet 
o f  flexible material curved around the frame 
and having its ends overlapped or otherwise 
engaged, the frame having means for holding 
it in proper connection with the frame. 

JEWEL-SIDTTE"R.-W. F. BOAST, C olby, 
Kan. In this patent the invention refers to 
watchmakers' tools ; and Its object i s  to pro­
vide a jewel-setter very effective In operation, 
and arranged to permit a jeweler to accurately 
and quickly set tlle roller-jewel in correct posi­
tion In the roller-table of the watch-balance. 

ISOCHROMATIC PH OTOGRAPHIC PLATt'J 
A N D  FI LlYI.-L. S MITH, 14 West Hill,  High­
ga te, London, Eugland. The advantages ob­
tained by thi s invention as compared with the 
ordinary single layer of isochromatic emulsion 
is  the absence of all halation and false tone­
rendering due t o  imperfect interception of 
l ight rays and as compared with a double or 
triple layer of ordinary emulsion the wider and 
more perfect tone-rendering due to the color 
sensitiveness of each layer of emulsi-on of 
which the film of this invention is  composed. 

WINDOW-FAS'l'mNER.-E. A. Kr,AGES ,  Craf­
ton, Pa. One of the primary objects of this 
invention is  the provision of a fastener which 
shall  be composed of two main members, a 
locking member and a keeper therefor, such 
membeI'S being adapted to be fastened on ad­
jacent meeting-rails and securely hol d '  the two 
rails in alinement, so that one of the sashes 
can be moved relatively to the other only when 
the l ocking member is  detached or released 
from its keeper. 

CONVF]HTIBLFJ CHAIR AND COUCH.-
1<'. S. BOWN, 229 Pearl Street, New York, N. Y. In this case the invention has ref�rence 
to a chair and couch In which p rovision is 
made for changing the positions of the several 
parts, so that the structure may be used as an 
easy or reclining chair or as a couch on whIch 
a person may recline, the several adjustments 
being secured without disconnecting either of 
the several components of the structure. 

GUIIlm AND REGULATING DEVICE FOH 
FJGG-CUTTIDRS.-G. J. HASLAM, Fremont, Neb. 
The purpose of the inventor Is to p rovide a de­
vice adapted to be p laced by hand over an egg 
when In an egg-cup, the device being so con-

COMBINmD CORN AND POTATO PLANT- PROTECTOR.-L. E. SCHOCH and E. J. mR.-D. J. STGFRrnR � " .  Isanti. Minn. The pnr- SCHAFER, Chicago, Ill .  In this instance the pose of the in vention is to furnish an agri- object is to p rovide a muffler and chest-pro- NECKTIE-FASTENER.-C. WOOD, Victoria, cultural implemen t adapted for planting l arge tector which is neat and attractive, easily Canada. The object in this improvement i s to and sma l l  seed, esperlall� notatoes and co�, applied or removed, and arranged to afford provide a device having detail s  of construction the dropping mechanism bein<; operated either considerable warmth and special p rotection that adapt It for a clasping attachment upon through the medium of the check-row chain or to the neck, throat, and chest of the wearer the center and rear side of a necktie; and also wire or from the axle of the machine, accord- from the inclemency of the weather. The 'l'ar- for a secure but readily detachable engagement ing to whether the seed is to be planted in hills  ment being knitted it is sufficiently elastic to with the front stud 01' button on the neckbana or in drills.  readily conform to the body. of the shirt, so as to hold the tie In correct 
INSECT-DESTROYING MACHINE.-M. C. COMBINED REIN HOLDE R AND GUIDE.- position thereon with regard to a permanent 

KEI,LEY and W. P. TERuELr" Conroe, Texas. The J. I. STAMPER, Meade, Kan. The main feature or attached shirt-coliar. 
Invention is in the nature of a construction and J of novelty residing in Mr. Stamper's �ulde is I BREAST AND POLE STRAP FASTENER. 
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-E . Z .  SMITHPETER, Bogard, Mo. The 

'
u sual I CONDUIT FOR HOSE, CABLES, ELECTRIC I in some parts at 20 to 30 feet, which wiII not .means for � -,' " 'Vng harness with the neck- i WIRES, OR '1'HE LIKE.-J. BURNSEN, West r r ilTTiTTT�ff=ftr�I�1 � :. furnish large enough supply for any but 11m. yoke of a .t� . •  ' ' 'Iagon is a breast-strap which Superior, Wis. The invention pertains to im- I I ' 

I
' I • I �J ited domestic use. The deep wells are practi. passes through a ring on the yoke, its ends , provements to be p laced across a street below �}lT t I '-� .� I cally useless, because of the great amount being attached to the collar hames, the strap I the surface, so that fire-hose may be passed \i .L '  0 e 8 \�- � of salt and other minerals in the water. being thus bent at an acute angle where It through i t  and not interfere with traffic and \ and-nUerleS No one here seems t o  be informed on passes through the yoke ring, so that it i s  I not be damaged by vehicles. The conduit may i'I V, '. the subject, a n d  least of a l l  t h e  work-subject to great strain and rapid weal' at that a l so be p laced on the bed of a body of water, H I N TS '1'0 CORR.ElSPOND.ElNT�. men who make cisterns. Are there back point. Advantages are ?btained in. re�pect to through which electric wires 01' other devices I numbers of the SCIENTIFIC AMERICAN or S uP-wear and ease and rapidity of hltchmg and may be carried across the water. Names and .Addres� must a.ccompany all I�tt�rs or 

no attentIOn Will be paid thereto ThiS IS for PLEMENT on thi s ?  Can you give any sugges-unhitching the team. FISH.HOOK.-W. E. KOCH, Whitehall , N. Y. our information and not for publi�ation. tions that would be useful in establishing pub. 
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K: In this p atent the invention has reference to RefeJ��;e�f t�f;�:":�(f'��i�s 

o�r :�;.�:�s o�h���sll��: lic municipal  water supply for this town 'l Any 
improvements in fish-hooks, an object being to Inquiries not answered in reasonable time should be literature to help; or any makers of machinery 

vention is to provide a polish for use on any provide a hook with a sliding weight whereby repeated ; correspondents will bear in mind that who would make useful suggestions, or any 
article of furniture, vehicles, and woodwork the weight wiII not only serve a s  a sinker, but ���';gh
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engineers who can be appealed to for prelimi· 
in general, whether p reviously varnished or wiII serve to .hold live bait in natural position letter or in this department, each must take nary ideas. Can you make any sugges· 
not, the polish imparting a bright and fresh -that is,  with back up. his turn. tions along the lines· first indicated above '! 
appearance, so that the article treated wiII BOT'1'LE-CLOSTJRFJ.-.J. F. PERRY, Dec'd, BnY
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Some persons have made guesses that $ 35,000 
look as though it had recently been renovated Chicago, III. In this patent the invention addresses of houses manufacturing or carrying to $50,000 would be necessary to install a 
01' was entirely a new arti cle. The compound i s  an imp rovement in that class of bottle- the same. p lant with sufficient capacity for this town. 
acts the same either on a wet or dry surface. closures in which a seal of some form en- spe

o�:�h:r'1�:� �����::'la1�t�r��t �:����
s

;:: f:;���:J A. In rep ly to your recent inquiry about 
HO SE-COUPLING.-H. E .  S MITH, Roslyn, gages a fillet or shoulder of a bottle-neck, SO without remuneration. the water supply of the town of Russell, 

Wash. The purpose of this improvement is  to that its dislodgement is p revented, savC ' by Scientific Amerio •. n Supplements referred to may be we would say that good quality sand, of a suf­
provide details of construction for hose-coup- the use of a tool suitable for the pnrpose. had at the office. Price 10 cents each. ficient depth, makes a most satisfactory filter. 
lings which are simple and practica l ,  affording 

NOTE.-Copies of any of these patents will be 
BOok

:ri�:.
ferred to promptly supplied on receipt of We cannot recommend any literature which 

means for connecting two sections of the hose- Minerals sent for examination shonld he distinctly would be nseful in this matter to one not tech-
coupling in a reliable manner and permitting fnrnished by Munn & Co. for ten cents each. marked or labeled. nically versed in the. subject. The question of 
the sections to be manually disconnected with Please state the name of the patentee, title of ---------------------- water supply is a most vital and important 
ease, and which may be employed to couple , the invention, and date of this paper. ( 9 259 ) A. S. says : Kindly inform me one. At the same time, it is an extremely dif-
onto a fire-hydrant as well as an ordinary hose. of the best p lace to take a mechanical engineer- ficult one, and without having thorough in-

TRUSS-PAD.-I. B. SEELEY, New York, I Busl'n�$$ �n" P�r$"n�1 W�nt$. ing course in the city of New, York ; and also vestigations made by a competent water-sup-
N . Y. In this case the invention refers to im· � .. � \I .. .. where the State University is sitnated, and ply engineer, we are unwilling to make any 
provements in support and retention hernial whether they have a course like the above. A.  suggestions. If your town has not a satisfac-
pads, the object being to provide a pad adapted READ THIS COLUMN CAREFULLY,-You The course in mechanical engineering at tory supply, it  would p robably be the best in-
to the various construction s  of hernia-trusses will find inquiries for certain classes of articles Columbia University, New York city, is one of vestment it could make to get expert advice numbered i n  consecutive order. If you manu. for the requisite mechanical support, and de- facture these goods write ns at once A nd we will the best In the country. The requirements for as to the best method of impro ving its supply, 
signed more espHcially for use in the me- !*lnd yon the name and address of the party desir- admission to this course are ·high. The Pratt and then to follow this advice. If you wish us 
chanical treatment of inguinal hernia as 10- mg the mformation.  III every ease it is neees- In stitute, of Brooklyn, N. Y. , has a two years' to recommend an expert for this purpose, we sary to give the nUlUber o C  the inquiry. 
cated at the lower abdomin a l  body-section. IlJ U N N  &: CO. course in steam and machine design, which is should be glad to do so. 

COMBINED A SH-RECEIVER AND PAPER- an excellent mechanical course, with lower re- ( 9 263 ) W. H. says : I want to make 
quirements for admission than the one referred a square glass fish aquarium. WiII you p lease to above. The State University of New York I tell  me how to make a cement to be water­is  Corne l l  University, situated at Ithaca, N. Y., , tight and stick to the glass '! A. 1.  Dissolve iu the central part of the State. This is  one 1 part finely shredded In dia rubber in 64 of the best engineering schools in the country . I parts of chloroform ; then add 14 to 24 parts 

WEIGHT. -P. A. ROBSON, Westminster, S .  W., Marine Iron Works. Gh lCa"o. Catalogue free. 
London, England. This article serves both as Inquiry No. 492t> .-For parties to  manufacture 
an ash-receiver and a s  a paper-weight, and i s  in quantities. a fiat, indeliblp- Dencil about 3� inche� . b d . I long when inclosed in a nickeJ-plHted metal case, and so constructed that It may e use as a PIPe-

I 
haVing an imprint stamped on this case. 

cleaner.  It has extending central ly upward U G. S." Metal Polish. Indiananolis. Samnles free. fro� the ash-receiving well  a tapered spike, Inqniry No. 4926.-For pa�ties en a �d in raisin which may be used as a means for clean- skunks. g g g 
ing or removing burned particl es of tobacco AUToS.-Duryea Power Co., Reading, Pa. 
or ashes which cling to the interior wall  of the 
bowl of the pipe. le!rh"e�i::sre�s �?n�� "i���� :'��f���'i����. of s

m
all 

( 9 260 ) G. E. P. says : Is Manhattan I of powdered mastic and digest with frequent 
Island sinking ? A and B both claim that it shaking until dissolved. 2. Melt together 2 
is. I claim that it is not. A says it is sink- I parts of she l lac and 1 part of Venice turpen· 
ing from the great weight of buildings, etc. B tine. Use warm. 
says it is because it  is  being undermined by the ( 9 264 ) J. E. D. saYS : To what height 

GAME-BOARD.-H. A. ROAT, JR., Harris- Handle & Spoke Mcby. Dber Mfg. Co . . 10 Bell St., 
bnrg, Pa. The principal object in this instance Chagrin Falls, O. 
is to p rovide a board which may be readily Inquiry No. 4928.-For manufacturers of chain 
manip u l ated by one person, acting as a scorer, adders. 
to present certain apertures 01' orifices therein Sawmill machinery and outfits manufactured by the 

to one of the players, so that should such Lane Mfg. Co .. Box 13, Montpelier, Vt. 
player shoot 01' send a marble through one of IIlU

n
g�::�rJ;a���:s9;�·t!'I�'}�erd·m':.���g t�� r�:J:0i'or:. the apertures he will  receive credit for a cer- same. Also for makers of brass stuples for the oboe. 

taln 'number of points, indicated by numerals American inventions negotiated in Europe, Felix placed over or adj!lcent to the apertures. Hamburger, Equitable Building. Berlin. Germany. 
GARMENT-SUPPORTER.-FRANCES C. Mc- Inquiry No. 4930.-For �anufacturers of a mov-

DONALD, P. O. Box 399, Chicago, Ill. The :���t�r::'7td8e
afu �f::�;r�eglo��r:�dPie):ico��� s�

o
��at present invention is  in the nature of a n  im- the saw can mak,e several outs from a tree or log at one 

p rovement upon the device forming the sub- setting. 
ject matter 'of a former patent granted to this Gear Cutting of every description accurately done. 
Inventor. The purpose of the p resent improve- Tbe Garvin Macbine Co .. 149Varick. cor. Spring Sts., N.Y. 
ment-i.s to devise a supporter particularly de- stft��::'i,;',rr ���l���acl;r��s. makers of gage wire 
signed for use in retaining and securing hosiery 
an d  the like, which wiII embody the features 
of durability, ' simplicity, and convenience. 
Means are so adjusted that a stud or similar 
article may be locked by the supporter, the 
button being adapted to engage with articles 
of clothing. 

I would like to furnish new and interesting games to 
some company to make a place on the market. Wm 
Eick, Franklin, Neb. 

I ll q u h'y No. 4932.-For makers of machines for making shot. 
Edmonds-,Metzel Mfg. Co., Chicago. Contract manu­

facturers of hardware speCialties. dies, stampings, 
patented devices, etc. 

InquiI'y N o .  4933.-For a machine for making cement bricks, of capacity of 5.000 bricks daily. 
II1'f"' Send for new and complete catalogue of SCientific 

and otber Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry N o .  4934.-For makers of drop forgin!'s 
for dental forceps. 

HORSE·SHOEING-STOCK. - M. M. MAy, 
Rulo, Neb. Among other thiugs this invention 
has for Its object the provision of a, stock 
which may be readily opened for the introduc­
tion of the auimal and easily and securely 
closed, to provide means for securing either 
foot In a raised position convenient for the 
operator, and to provide means for sustaining 
a part of the animal's weight when standing 
on three of its feet during the shoeing opera­
tion. 

sea, East River and North RiveI'. A. Geologists 
think the seashore ill the vicinity of New York 
city and along the New Jersey coast is sinking 
slowly. The rate is  believed to be a few feet 
in a century. The weight of buildings in the 
city has 'no influence in the matter, as that is 
as nothing in comparison with the weight of 
the earth on which the buildings stand. These 
buildings have their foundations upon the solid 
rock be low, and are as firm a s  the earth itself. 
The sinking is due to motions in the crust of 
the earth itself. Such motions are known to 
exist in many parts of the earth. 2 .  I have 
a sal-ammoniac battery, the carbon of which 
became covered with crystal s  of sal-ammoniac. 
I burnt the carbon, and then paraffined the top 
and put it back. In a little while the crystals 
came on top, but did not collect on the carbon 
below the paraffine. How can I fix it ? I also 
noticed a thick layer of carbon in the bottom 
of the jar. A. When the liquid in a sal-am­
moniac cell  becomes too strong, a crystal forms. 
It is  not sal-ammoniac, but a more complicated 
suhstance, which can be dissolved with dif­
ficultj m water, and this has made the trouble 
for you. The burning which you gave the car­
bon caused some of the carbon to become pow­
dery and fal l  off in the water. I t  should not 
have been done. The carbons are not as good 
for it. 3 .  Please send directions for making 
blue vitriol battery. A. You require for a 
gravity battery a star-shaped arrangement of The largest manufacturer in the world of merrY-IZO - thin sheet copper to be p laced in the bottom ronnds, shooting galleries and hand organs. For prices 

and terms write to C. W. Parker. Abilene, Kan. of the glass jar.  In the top of the jar is hung 

PROTECTING HEAD-GEAR OR HAT.­
ANNA MIEROSLAWSKI, New York, N. Y.  The 
object of the invention i s  t() p rovide a head-gear 
protector, more especially designed for pro­
tecting ladies' hats and othe� head-gear against 
rain, dust, and the like, to p revent the hat 
from b�ing injured, the protector being very 
simple in construction, and easily applied to 
properly fit the hat without danger of injuring 
the trimmings thereof. 

CARtJ GAME.-H. E. GAVITT, Topeka, Kan. 
'1'he cards used in this game bear indicia of 
different money values. The cards of a pack 
are divided into groups of eight, · al l  of one 
group being alike in name of stock and its as­
sumed money value per share, also in the 
amount of the capital stock. A telegram-card 
is used on occasions. Cards are dealt equally, 
and p layers attempt to fi l l  their broken groups 
by trading with neighbors a number of cards 
exchanged for a like number. The cards and 
manner of p laying Il lustrate the transactions 
of the world's great stock-exchanges. 

I n q u iry N o _  493 a .-�'or dealers in Indian seed ? star, 01' crowfoot-shaped piece of zinc, weigh­
beads. and all classes of fancy olIve, spar, jet, pearl and . lUg 3 to 4 pounds. These you should buy 
Venetian beads , ut wholesale, from some dealer. Put in copper sulphate 

We manufacture anytbing in metal. Patented arti- enough nearly to covel' the copper. Then fi l l  
cles, metal stamping, dies, screw mach. work, etc., t h e  jar w i t h  water to cover t h e  zinc. Connect Metal Novelty Works, 43 Canal Street, Chicago. the wire from the copper to the zinc, and let 
te�'�a

q
��t�r d�.:.'i�] 4a��'!..·';;::'?�i�

a
���

s 
fi��i�g� ��� !��� the cell  stand for several hours ti l l  the liquid 

also plumbers' tools, books and material. 
. at the top becomes clear like water. The cell  

Empire Brass Works. 106 E. 129tb Street, New York. i3 then ready for li se. 
N. Y . . bave exceptional facilities formanufacuring any ( 9261 ) M. & M. say : We are in need article requiring machine shop and plating room. 

m!g:i�!�f. 
N o .  4937 .-For manufacturers of laundry 

1'be celebrated "  Hornsby·Akroyd " Patent Safety 011 
IDn�ine is built by the De La Verllne RefrIgerating Ma. 
chine Company. Foot of East 138th Street, New York. 

Inquiry N o .  493S.-For manufacturers of watch. man clocks. 
Manufacturers of patent articles, dies . metal stamp­

ing, screw machine work, hardware f'pecialties, machin­
ery and tools. Quadriga Manufacturi l lg Company, 18 
South Canal Street. Cbicago. 

I l I qu iry No. 4939.-For makers of steam Jog 
skidders. 

$12.000 will buy contro1ling interest in foundry and 
machine business in 1 .. os Angeles, Cal. PaYlllg, and can 
be worked up witbout l imit. About $35,000 per year 

C E S S POOL.-H. D. GARDNER, New York, business. �'oundry, Box 773, New York. 

of a paper, white p referably, which wiII after 
being dampened with water or some other 
fluid, turn color when an electric current is  
passed through it. Any information that you 
can give us on this  subject will  be gladly paid 
for and appreciated. A. There are several 
ways to prepare a paper which changes color 
when an electric current i s  passed through It. 
The simplest is to make a solution of potas­
sium iodide in water and boil some starch in 
this solution. With the liquid wet some paper. 
When the wet paper comes into an electric cir­
cult the paper turns dark blue around the posi­
tive pole.  Another mode of preparing paper 
is to make two solutions, one of sodium sul­
?hate in water and of phenolphthalein in 
alcohol. The latter solution may be very weak. 
Mix them together and wet paper with the 
liquid. In this case the negative pole turns 
the paper pink. 

N Y. This cesspool is  constructed of cement, I n q nh'Y N o . 4!1 4 11.-For machinery for stamping 
or the like, and Is adapted for draining sur- metal souvenirs of soft metal. 
face water. Its shape is  the frustum of a I n q lli .-v N o . 4 94 1.-For manufacturers of farm 

wiII  a siphon pull  water ? Please answer this 
and put several hundred people at ease in our 
town. A. A siphon would lift water to a 
height equal to the height of a water column 
exerting the same pressure as the atmospheriC 
p re"sure ( which would be for the standard 
pressure of the atmosphere 33.9 feet ) ,  if it 
were not for the fact that water contains 
some air in solution, and at ordinary tempera­
tures gives off enough vapor to make a perfect 
vacuum above a water column impossible. The 
amount that this action wiII decrease the height 
to which a siphon can lift water will depend 
upon the temperature of the water. If tb<> 
water is  at  212 deg. F., the siphon wiII not 
lift it  at a l l ; if it is at 700 deg. F.,  it wiII  lift 
it  3 3  feet. 

( 9265 ) W. G. asks : Would you kind· 
Iy inform me how many cubic feet of air one 
cubic foot of kerosene oil requires for com­
p lete combustion ? A. One pound of kerosene 
oil requires for its combustion about 17 pounds 
of air, or approximately 225 cubic feet of air. 
The specific gravity of kerosene is about 0 . 7 5  

therefore o n e  cubic foot of kerosene w o u l d  re­
quire approximately 10,500 cubic feet for its 
perfect combustion. From 30 pel' cent to 50 

per cent excess air is usually ' a llowed, however. 
( 9 266 ) C. K. T. says : I desire to 

learn how carmine is manufactured. A. The 
preparation of carmine is little understood, 
but success in its manufacture depends less 
on any mystery connected with the proceSS 
than on the emp loyment of the purest wate 
and the best materials, and the exercise of 
moderate care, dexterity, and patience. The 
following formula will produce carmine of the 
richest hues down to ordinary and common, 
according to the sk!ll possessed by the manipu­
lator : Madame Cenette's p rocess. Cochineal 
( in powder ) ,  2 pounds, is boiled in pure river 
water, 1 5  gal lons, for 2 hours, when refined 
saltpeter ( bruised ) ,  3 ounces, is added to the 
decoction, and the whole boiled for 3 or 4 
minutes longer ; oxalic acid, 4 ounces,  i s  
next added, a n d  t h e  boiling again renewed fol' 
to or 1 2  minutes ; the heat i s now removed, 
and the liquid allowed to settle for about 4 

hours, after which time it is decanted with 
a siphon into shallow p late-like vessels, and 
set aside for three weeks. At the end of thl 
time the film of mold which has formed on 
the surface is dexterously and carefully re 
moved, without breaking it or  disturbing the 
liquid beneath It. The remaining fluid is nex t 
very carefully removed with a siphon, aud t'w 
a dheriug moisture, as far as possible, drained 
off, or su cked up with a p ipette. The resi 
duum, which is the carmine, is dried in thl' 
shade, an d possesses extraordinary luster and 
beauty. 

( 9 267 ) A. H. F. says : 1. I would like 

to know the height of a locomotive from rails cone. The sides are p rovided with a series and dairy·macbinery. 

of slots wider at the outer than inner end por- ca��rr':,�'�i;' 'litt
t?

g
1� ·-�'or m"chines for threading 

tions, so that solid dirt packed against the Inqllit'Y No. 4!143 .-For machines for cutting cesspool's exterior will enter the outer por- Rh eel, iron washers of spectal dimensions of No. 12 g-flge 
tions of the openIngs, so as to prevent mud , iron and ligohter. 
being driven into openings from the interior, I TlIQ.uh·y No, 49·t4.-F:>r makers of noveltIes suit­
while means are p rovided to prevent the earth ! able for the mall order busmess. 

d th I f II ' i t ·t t I Inq u i t'Y No. 4·941i .-For mAch Inery for mltking aroun e cesspoo a Ing n 0 I ,  ye per- I ]pnrt pIpe for plumbers' use, from % in size upward. 
mittlng drainage of water from the earth into I I n qlJi )'� No. 4!146.-For manufacturers of paint. tbe cesspool's interior. ' Ing and wbltewaahing machinery. 

( 9 2 6 2 )  T. C. R. says : This town to top of cab roof. Of course I know that 
( Russe l l )  of 1 , 200 inhabitants is situated bigh there is a great deal of difference In the dlf 
and dry on the watershed between two rivers fe rent locomotives, but what I would like to 
( Smoky Hill  and Salme ) , each of which is know Is of the average locomotive built at 
about 200 to 250 feet lower than the town. present. A. The height of locomotIve cab 
The Smoky is 7 miles distant, and the Saline roofs varies with the oize of wheels, between 
4 miles, at  nearest point. Water is  not ac- 10 and 1 2  feet. 2.- I would also like to know 
cessible in wells in towns nearel' than about the side motion of the cab top from one side 
250 to 400 teet in depth, except surface wells to the other while at its full working capaclt;y 
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at about 40 to 50 mile rate over an average text cuts illustrating a majority of the large INDEX good track, and up·and·down motion if there Is species of tqe moths of North America . .  OF INVENTIONS Cylindrical bodies, producing, Boyle & 
'Dec�

re
J�Ck: A: 

·
K·r�;';'�; · : : : :  : : : : : :  : : : : :  : : : :  m:�� 

any. A. We have no data In regard to the The author will be best remembered when 
amount of rocking of the cab top. 3. What is his butterlly book is cited. . This work practi· 
the specilled side clearance of tracks of our cally revolutionized the study of insects, and 
present steam railroads, and also top clearance ? added great ly to the popularity of the . science. 
A. The clearance between rail and wheel The moths of N orth America are remarkably 

For which Letters Patent of the 

United ' States were Issued 

for the Week Ending 

Dental dam-holder, E. S. Rmehart . . • • • • • • •  747,484 
Digging machine, S. B. �'lemillg . . . . . . . . . •  747,400 
Display bracket for show cas"!'} windows, 

��
c
·t':fs�!��������� .��? �.��

s
.
t
��.

l
�: . ?: 747,442 

lIange is from � to % of an inch, increased beautiful, and far exceed butterllies in inter· December :J:J. 1 903 •. 

Display stand, portable, J. A. Marsh • • . . . •  747,741 
Door check and closer, F. H. Ogden . ;  . . . . •  747,757 
Dough to the form required for loaves .. ma-

chine for automatically shaping, �'. J. ��e 
w::\��w \� ::e 

o�f ��:\e�t �a�;:�: ���h 
fr�:j:!� s!:n?t,�n�::ho

f;r�/::ll:C�I
I':� A N D  B A C H B B A I U  N O  T H A T  0 A T E  De Witt . . . . . . . . . . . . . .. . . . . . . . . . . . . .  : . 747.901 

Draft rigging, H. C. Priebe . . . • . • . • . . • • . . •  747,637 
Drawer, w. H. Coye . . . . . . . . . . . . . . . . • . . . •  747.685 
Dredge bucket, Hunt & Reiling . • . . . . . . . • • •  747.719 
Drilling bit. R. C. Baker . . . . . . . . • . . . . . . . . •  747,575 

block signal system in existence In the United specimens, the history . of silk culture, 
fU

t
l
h
ly

e LSee note at end of list about copies at these patent .. I States at present, and about the cost of con· economic importance of Insect I1fe, are Dro
�:��f� . .  �

r
��.

e
.�

t
��� . . .  

t
.
r��, 

• • •  

�������� 
• • •  

� 
747.793 Agrl

�����1 ��
l
�����. ����

l
. ������: .�: . �: 747,813 Drying apparatus, J. J. Smith . . . . . • . . • . . .  747.788 

struction per mile and maintenance. A. We treated. 
cannot designate the best block signal system LIQUID ' FUEL AND ITS COMBUSTION. By 
In usp. Both pneumatic and electric systems I William H. Booth. New York : E. P. 
are in use by dlll'erent railroads. Dutton & Co. 1903. Quarto. Pp. 

( 9268 ) E. F. S. asks : Kindly inform 411. Price $8 net. 
The subject of I1quid fuel has been agitated 

by engineers for the last twenty·five years. 
The author ·has endeavored to put together 
what has been done in the burning of I1quid 
fuel since its · first introduction.· The disco v· 
ery Of Texas oil has put an entirely new aspect 
upon the whole question of liquid fuel. The 
work Is one which wlll greatly interest all me· 
chanical engineers and those who are concern· 
ed with steam raising. 

Ai b k lin Wilk & B 747 817 Drying machine, E. G. Smith . . . • . • . . . . . . .  747,787 r- ra e coup g, e auer. . • • • . . , Dyestulf and making same, blue sultur, Anchor. connection tor uniting objects at N R 747 643 every description, automatically . acting, . ongger . . . . . • . . . . . • • . • . • . . . . . . . . • • 

W. Requard . . . . . . . . . . . . . . . . . . • . . • . . . .  747,768 Edu
�::l�

a
� . .  ��������� •. . .  �: . • .  �: • •  ���I.���� 747.711 An�sthetlcs vaporizer. G. L. Bennett . . . . . . .  747,364 Egg case E F Ward 747 518 Annunciator. express or other, J. H. Rusby . 737,778 Egg opener, ·  w: R. Hai-iig';;' : : : : : : : : : : : : : :  747:549 Antlfrlction device, G. N. Toms . . • • . . . . • . .  747,012 Egg preserving compound W F Brown 747 372 Antivlbratlng buraer. C. Marshall . ,  . . . . . . . •  747,457 ' . . . . . . , 

Asphalt, concrete, and. mastic mixer. In- :::���¥c ':.���Irat�. �. atr��:�� · ;';'i�di�g · d�: 747.343 
terchangeable. G. A. Schillinger . . • • . .  747,652 vice for cables to which movable, Ack-Automatic switch. O. Jordan . . . . . . . . . . . . . .  747,724 ermann & Englsch . . . . . . . . . . . . . . . . . . . .  747,571 Axle gage, W. E. Wilt . . • . . . . . . . . . . . • . . . • 747,824 Electric circuit breakers, retarding device Axle track wheel, Foster & Cook . • • • • • • •  747,691 tor. A. R. Cheyney . . . • . . . . . . . . . . . . . . 747.853 . Baggage handler. G. H. Wall . . . . . . . . . . . . . .  747,899 Electric circuit connector, W. H. Kelsey . .  747,553 Band cutter and feeder. Main & Wildhagen 747,456 Electric conductor, V. Lowendahl. . . • . . . . . .  747,454 Barr
;!�� ":::3!�� J�I���g�: . .  �?�?��: . �.":� 747,740 Electric lighting system. J. F. McElroy . . . .  747,8/39 

Basins. baths, washtrays. etc., overflow lIush :::�m� �����:,
e
b. ��

a
::"':iea�· . .  ��

i
������.

e
.
r
: .  m:�� for, J. Totham . • . . . . • . . . . . . . . . • . . . . . . .  747,807 Electrical conductor support, Orr & Mor-

me how to figure wave lengths of dlll'erent 
tones, and where I can find a list of lengths of 
sound waves, and number of vibrators neces­
sary to produce 411l'erent tones. A. 'l'he wave 
length of a ton'e Is found by dividing the 
velocity of sound by the number of vibrations 
required to procure that tone. The number 
of vibrations for an octave Is usually given in 
any textbook of phYSics. , They are relatively, 
taking the fundamental as I, or unity, 1, 9·8, 
5·4, 4-3, 3-2, 5·3, 15-8, 2 .  Each octave re­
quires double the number of vibrations of the 
next above It. The standard for "Interna·· 
tlonal pitch" has 435 vibrations for A, the 
sixth of the middle octave of the piano. Tak­
ing 3-5 of this number of vibrations, we .have 
for C, as fundamental, 258.6 vibrations. From 
this the series of tones in the untempei-ed scale 
can be calculated by the ratios given above. 
For the scale of equal temperament, which 
is used in pianos, organs, etc. , use 258.6 for 
C a s  fundamental ,  and use as a multiplier 
1. 05946, to obtain the number of vibrations 
In the tones of the chromatic scale, with 
sharps and lIats. The results are for the 
middle octave with A In second space treble 
clef : 

Bath-tub transporting and emptying device, rison . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . . . . • . . •  747,470 
KNOWLEDGE DiARY AND SCIENTIFIC HAND J. C. R. March . . . . . . . . . . . . . . . . . . . . . . 747.559 Electrical machine brush holder, J. F. Mc-

BOOK FOB 1 904. London ·. Knowl- : Bath
lln

v:lve mechanism. shower, C. H. Rol-
747 487 

Elroy
l

· · · ·  . . . • . . . . • • . . • . • . . . . . . . • • • • • • •  7
7
4
4
7
7
·�9

9
0
5 • . . . • . . . . . . . . . . • . . . . • • . . • • • . . . • . . .  • Electrlca machine COil, I. De Kaiser . . . . . . .  , ,,, 

edge Office, 326 High Holborn. 1903. Battery separator, secondary, H. Rodman 747,892 Electrical regulation system, J. L. Creveling 747,686 
8 p .  $1 I:!���. t�"a�e

l
l�

er
j-otns�;'n������: : : : : : : :  m:� Electrical switch. G. J .  Crossland . . . . . . . . . .  747,537 

VO. nce • 

Bearing, roller, F. Schumacher • .. • . . • • • • . . • • .  747,895 ::��:���, sa�!�; C�Sh���
K
¥.

e
i:i: Bakei- : : : : : :  m:�� The Diary comes to us this year with the Bed lounge, E. Finger . . . . . . . . . . . . . . . . . . . .  741,1!99 EleVators, rotatable grain distributer for, 

usual number of good descriptive articles: Bed pan, Waltz & Dailey . . . . • . . . . • • . . • • . . .  747,517 J. C. Spangler • . . . • . . . . . • . . . . . . . . . . . . . .  747,897 
Among the.se may be mentio. ned those on the B�er cooler, G. T. J. Mamerow . . . . . . . . . . .  747,622 Emery wheels, diSintegrating, J. Rice . • . • . .  747,483 

Belt tighteners, automatic lock for. W. B. Engine. See Explosive engine. · 
"Camerl!- Applied to Science In Natural His- Martin . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . .  747.743 Engine tender, traction, T. H. Pitzer . . • • . • . .  747,635 
tory, " . · ·Practica'l Meteorology, " "Physics," Beverage dispensing apparatus, hot, H. A. Evaporating apparatus, hrlne, O. Sachse . . . .  747, 645 

Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,718 Excavating apparatus, rock, C. T. Drake • . .  747,867 
"Practical Work with a Small Telescope," Bicycle or like vehicle. L. B. Somerby . . . • . .  747.789 Excavating bucket. H. L. Reynolds, 
"I<'ull and Complete Astronomical Summary Bicycle support, J. Longbottom . . . . . . . . . • . .  747.449 747,479 to 747,482 

Billiard and. pool table, combination, A. Excavating machine. C. T. Drake . • •  747,868, 747,869 
and Account of Terrestrial Phenomena for the Karhan . . . . . . . . . . . . • . . . . . . . . . • . . . . • . . .  747.726 Explosive engine, B. Wright • . • • • • . • . • • . . .  747.82/S 
Year," · ' Some Uses of the Microscope and Binder. temporary, W. Strublng . . . . . . . . • . .  747,659 Farm gate, C. Wilson . • . . . . . . . • . . • . • . . . . .  747,526 

Binder tongue attachment, J. E. Wallace . .  747.812 Feed trough. animal, E. B. French • • • • • . . •  747.543 Variable Stars." Bit. See Drilling bit. Feeding trough, J. F. p·utz . • . . . • • • • • . • . . . .  747,590 

C 258.6 G 887.5 
C # 274,0 G #  410.6 
D 290.3 A 435. Standard 
D #  307.5 A #  460.9 
E 325.8 B 488.3 F 345.2 C 617.8 F #  005.8 

If now 1120 be taken as the velocity ot sound 
In a warm room, you can by dividing find the 
wave length tor all tones. These are not of 
practical consequence, since we tune p ipes 
and strings to tones, and not to wave lengths. 
The diameter of a pipe affects the length re­
quired to produce a tone, and wave length 
alone is not enough for tuning a pipe. The 
whole matter Is exhaustively treated In Helm­
holtz ' s  "Sensations of Tone, " which we can 
supply for $9 . 50.  

HARPER'S COOKBOOK ENCYCLOPEDIA. Ar· 
ranged like a dictionary and com· 
piled under the dIrection of the Edi· 
tor of Harper's Bazar. With Contri· 
butions by Famous Authorities on 
Cooking. New York : Harper & 
Bros. 1903. . 1 2mo. Pp. 443� Price 
$1.50. 

For the purpose of enabl1ng the housekeeper 
to find at once exactly what she wants, the 
recipes of this book have been alphabefic!,-lly 
arranged. An elaborate system of cross ref· 
erences facilitates the looking · up of any recipe. 
The arrangement not only gives direct refer· 
ence to particular subjects, but by grouping 
together recipes on the same subject, suggests 
new possibilities. k few practical hints reo 
gardlng some of the simpJe p rinciples of cook­
Ing, recipes for the challng dish, cooking for 
Inval1ds, kitchen time tables, tables of weights 
and measures, p roportions, cooking utensils, 
etc., will be found of help. 

NEW BOOKS, ETC. THE ENGINEEB 'IN SOUTH AFRICA. By Staf-
ford Ransome, M.LC.E. New York : 

INDUS'FRIAL USES OF WATER. By H. De la E. P. Dutton . & Co. 1903.  12mo. Pp. Coux. Translated from the French 319.  Price $ 2.50. and revised by Arthur Morris. Lon-
don : Scott, Greenwood & Co. New Mr. Ransome has written a review of the 

York : D. Van Nostrand Company. industry of South Africa, and has given some 

1903. 8vo. PP. 354. Price $4.50 net. Idea of the region' s  present engineering posi-
tion, and has endeavored to present .a proper 

The chemical action of water In nature ' and conception of Its future possibilities. The the phenomena of hydrochemical activity ob- study here presented Is the result of a ten 
served in a !luge number of Industrial opera- months' visit to the British possessions south 
tiona are so closely related that their study of the Zambesi River, a visit made at the 
will help to determine the cause of dlfficul- request of the London Engineer for ' the purpose 
ties with water, ,and assist at the same time of giving to British readers a frank and full 
in discovering the necessary remedies. If account of the various problems that have been 
water were a.ctually what its chemical form- evolved by recent events. In Mr. Ransome's 
ula represents it to be, simply a compound ' of opinion the war has had the ell'ect of clearing 
hydrogen . and oxygen, the difficulties and the political atmosphere of South Africa, ex­
troubles which arise when It Is put to indus- cept In Cape Colony. But here the growing 
trial uses would not be possible. The present strength of the industrial centers is slowly 
volume Is an exhaustive treatise on water ahd : but surely effecting a change for the better. 
Its uses In the arts. The question ' of the The industrial prospects of South Africa, he 
solubility of salts, feed water for boilers, water believes, are brilliant, but they must be de­
In dye works, print works, and bleach works, veloped slowly, because the . country must have 
water In soap works, laundries, canning, paper time to recover from the effects of a long an" 
making, photography, artillclal Ice, beverages, devastating war. On the whole, it must be 
distilling, are all adequately considered. Spe· confessed that Mr. Ransome has done his work 
cial attention Is also given to the filtration, with thoroughness and Impartiality. 
distillation, and sterilization of water. It is 

PRINCIPLES AND PROBLEMS OF IMPERIAL DE-an admirable treatise, which will be warmly 
FENCE. By Lieut.-CoL Edward S. May, welcomed by the chemist and technologist. C.M.G., R.A. London : Swan Son-

TUBE, TBAIN, TRAM AND CAB ; OB, UP-TO- nenschein & Co., Ltd. New York : 
DATE LOCOMOTION . By Arthur H. E. P. Dutton & Co. 1903.  1 2mo. PP. 
Beavens. 'With an Introduction by 332 .  price $3.  

Llewellyn Preece, M.LE.E. London : This book h a s  been written from a stand-
George Routledge & Sons, Ltd. 1903.  point that is only too often lost sight of, the 
1 2mo . PP. 291.  Price $2.50 .  standpoint o f  t h e  ' business man. Poets and 

Mr. Beavens has presented a popular account generals, artists and admirals, . have pretty 
well succeeded in 'dlvertlng the popular atten­of electric locomotlol)., in which he has dis-

cussed not only subways and tunnels, and tlon from the prosaic side of war, and have 

their relation to urban transportation, but a l so done all they could to heighten what may 

the tram car and the motor car. This is not be termed the chivalrous side. Lieut.-Col. May 

a book which the mechanical engineer Is likely points out that the conduct of a war Is essen· 

to read with any profit ; but which the man tially a businesil transaction. The health and 

in the street, who wishes to know something lives of his men represent the capital of the 

of the great civil engineering feats by which general. Apathy In peace and panic In war 

I t is possible t o  transport masses 0:1' people are dangers that have to be avoided. To legls­

safely from place to place, will read with late in order to make the most of what we 

prollt. The work commends itself to those have, to employ It so that . it may be productive 

who want an untechnicai boo�. and remunerative in the future, should be our 
aim, so that war can be conducted without a 

THE MOTH BoOK. A Popular Guide to a Iianic. Politics and strategy should go hand 
Knowledge of the Moth of North Am- in hand. . Co·operatlon of the services, too, 
erica. By W. J. Holland, D.D., Ph. D. , is a most Important feature In Imperial de­
Sc.D. , LL.D. New York : Doubleday, fense-co-operatlon above all In the council 
Page & Co •

. 

1903. 8vo. Pp. 479 .  chamber. For the earnestness of ltil tone and 
Price $4.  t h e  fairness with which i t s  Information Is pre-

There are 48 plates In color photography sented, Lieut�-Col. May'll book dellerves to be 
cOlltainiDg 1,500 figures, and there ,are SOO commended. 

Blacking and polishing machine. shoe, C. Feed water heater, W. Thurmond . . . . . . • . . . .  747,509 
W. Mannooch . . . . . • . • . . . . . . . . . . . . . . . . .  747.558 Feed water regulator. C. C. Tozier . . . • . . . •  747.514 

Blacking and polishing appliance, boot, H. Feed water tor steam boilers, apparatus tor 
L. Reinhold, Jr . . . . . . . . . . . . . . . . . . . . . . . .  747,640 contro1ling the supply of, H. A. Fleuss. 747,908 

Blind adjuster, H. J. Valentine . • . . . . . • . .  747,516 F .. eder, L. F. Fales . . • • • • • • • • • • • • • . . . • . • . .  747,395 
Boller alarm. W. S. G. Harris . . . • . . . . . • . .  747.420 Fence, .W. Jenkins . . . . . . • . • • • • • • • . . • • . • •  747,435 
Boiler fnrnace, steam, J. W. Stillwell . . . .  747,797 Fence post, D. Blce . . . . . . • . . . . . . • . . . • . . . .  747,361 
Book support and container. J. J. Eugster . .  747,392 Fences, device for preventing animals from 
Boot or shoe welting, welt, G. E. Ro1lins 747,642 bieachlng wire, D. C. Benjamin . . . • . . . .  747;577 
Bottle, non·rellllable, Z. Wiseman . . . . . . . .  747,826 Fifth wheel, W. B. Fletcher . . . . . . . . . • . . . . .  747,878 
Bottle, self-sealing, W. E. Forster • . . . . . . . .  747,402 File, letter or bill. W. O. Gottwals . . . . . . . .  747,416 
Bottle stopper, T. R. Stetson . . . . . . . . . • . .  747,498 Filling machine. automatic, W. Koeddlng . . .  747,729 
Brace, A. S. E. Metcalf . . . . . . . . . . . . . • . . .  747,746 Fire escape, S. M. Hunt . . . . . . . . . . . . . . . . . . . .  747,720 
Brake, J. B. Gaston . . . . . . . • . . . . . • • . . • . .  747,410 Fire klndi�r, G. H. Lotsplke . . . . .. . . . . . . . .  747,452 
Brake, G. E. Babcock . . . . . . . • . . . . . • • . • • • • .  747,C72 Firearm, automatic, J. M. Browning . . • • • . .  747.585 
Brake apparatus, P. J. Conboy . . . . . . . . . . . .  747,378 Firearm extractor, T. G. Bennett . . . . . • . • . •  747.675 
Brake cylinder, compound, R. L. Rickman . .  747.772 Firearm magazine, C. H. A. F. L. Ross • . • •  747,777 
Brake shoe, J. D. Gallagher . . . . . . . . . . . . • . .  747,912 Fireproof stairway. F. A. Winslow . . . . . • . • .  747.825 
Brick making plant, R. Laughray • . . . . . . .  747.448 Flash light apparatus. E. C. Dodge . . . . . . . .  747.888 
Brick or tile. building. J. Soss . . . • • . . . • • . •  747.495 Flat Iron. A. B. Atkins . . . . . . . . . . . . . . . . . . •  747.840 
Bridge construction, J. Tomlinson . • . • . . . • . .  747.511 ' Flue cutter, pneumatic, J. T. McGrath . • • • •  · 747,565 
Bridge, terry, J. Anderson . . . . . . . . . . . . . . . •  747,836 Fluid compressor, F. M. Rites . . . . . . . . . . . .  747,778 
Bristle combing machine, B. M. Schauman . .  747,650 Flushing apparatus, closet, P. F. King • • . .  747,439 
BrUSh. W. H. Bennett . . . . . . . • . . . .  747,902. 747,903 Flushing tank. F. H. Lindenberg . • . . • . • . . .  747,441. 
Brush holder, H. Gelsenhoner . . . . . . . . . . . .  747,696 Folding machine. Taylor & Shiley . • . . . . • . . •  747,803 
Brush making. machine for preparing brl�- Forging apparatus, D. J. Morgan . . . . . • • . . .  747,749 
BU���t�°[j. �. �il�f:�:
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Bucket, clam shell, G. H. Williams . • . . . . . .  747.819 Furnace, F. Alsip . . . . . • • • . . .  · • • . . . . . . • • • • . • .  747,346 

����r!: ��\,. J. 
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Buffer. W. M. Fulton . . . . . . • .  , • . . • • • . • • • .  747.409 'Furnace fronts, protective apparatus tor 
Buffer wheel, J. Hormby . . . . . . . . . • . • • • • •  747,426 boller, O. N. Morin • . . . . • • . . . • . . . . . • . • •  747.464 
Building block mold, Dietz & Spalding . . . • .  747,3116 Furniture fastening, V. E. Clark . . . . . . . . . . .  747,854 
Building construction. L. N. Blydenburgh . .  747,579 Furnltllre fastening, knockdown, V. E. Clark 747,688 
Cabinet, kitchen, C. F. Boule • • • . . . • . • • • • • •  747,581 Furrow opener. disk. F. R. PaCkham . • . . . •  747.759 
Cabinet, tOilet, M. Wohl . . . . . . . . . . . . . . . . . .  747,527 Fuse and fuse magaZine, Woodruff & Mc-
Can body forming and seaming machine. Carthy . . . • . . . • . . . . . . . . . . . . . . • • • . • • • . . .  747,528 

H. C. Black . . . . . . . . . . . . . . . . . . . • . . . . . .  747,578 Fuse, .. Iectrle; H. Gelsenhoner • • • . • • • • • . .  747,697 
Can opening or clOSing Implement. J. B. . Galf or boom Iron, Otto & Russell . • • • • • • • . • •  747,471 

Aikin • . . . . . . . . . . . . . . . . . . • • . . . • • • . • • • • • .  747,631 Game app,aratus, E. Sandstrom . . • • • • . • • . . .  747,646 
Can or jar, W. A. Lorenz • . • • . • . • • • • • • • • • •  747.451 Game apparatus, W. S. How . • . . • • • • . • • • • • • •  747,716 
Can or jar. C. W. Millett . . . • . . • . . • . • • . . • .  747,461 Garbage destructor Rooke & Thrush . • • • • •  747,488 
Candelabrum. W. Schimpf . . . • • • . . • • • • . • • • •  747.780 Garment tastener, F. Hussey • . . . . • . • • • • • .• • 747.721 
. Cane stripper and header, H. H. Mohler. � • •  747,462 Garment hook, M. G. Roeder . • • • • • • • • • • • • • • •  747,486 
Cane, treating sugar, M. Weinrich . . • .  : • . .  747,520 Garment supporter. O. Kraus . . • . . . . . . . • • • . •  747,555 
Car appliance, railway, A. J. Brislin . . . . . .  747,370 Gas burner. Incandescent. L. R. Hopton • . • •  747.550 
Car door relntorclng and locking means, Gas burning tumace. E. Bmntord . • . . • • • • . .  747,533 

W. W. Tobey . . . . . • . . • . . . . . . . . • • . . . • . •  747,664 Gas generator, acetylene, ' W. C. J. Guil-
Car, dump, R. S. Cox . . . . . . . . . . . . . • . . . . • .  747,381 tord . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . • .  747.417 
Car. dump. Ingoldsby & Bowling . . • • . . . . • • .  747.431 Gas generator, acetylene, H. Symonds . . • . • •  747,502 
Car. dump, G. L. Pratt . • . . . . . . . . . • • . . • . . . •  747,762 Gasolene generating' apparatus, B. C. Smith. 747,786 
Car, electriC. M. Rounds . • . . . . . . . . . • • . • . • .  747,489 Gasket, L. J. Lomasney . . . . . . • • . • . . . . • . • • .  747,448 
Car replacer, E. Showalter . . . .

.
. • . . . . . . . .  747.655 Gate. See Farm gate. 

Card stamping machine, Jacquard, W. W. Gear tor press.es or other machinery, drlv-
Hodgson . . . . . . . • . . . . . . . . . . . . . • . . . . . . . .  747.918 lng, O. Spahr . • . . . . . • . . . . . . . . . . . . . • . . . .  747,792 

Cargoes, means for discharging. H. A. Gilding machine. C. Raschig . • . • • . . . • . . • .  747,689 
Middaugh . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  747,560 Glass cutting machine, F. A. Hubbuch . . . . .  747,428 

Carriage body comer, J. Ahr . . . . . . • . . . . . • •  747,572 Glass, making sheet, Harrison & Wharton. 747,913 
Carrier. See Fruit carrier. Glass plates or sheets. mannfacture ot. W. 
Cartridge loading device, C. B. Helm . . . . . .  747.422 L. Kann . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 747,487 
Cash register and indicator. De Vllblss & Glass' r011lng machine, Harrison & Wharton . 747,914 

Hansen . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  747,59'1 Glove, R. Kommer . . . . . . . . . . . . . . • . . . . . . . . .  747.730 
Cash register and Indicator, J. E. Kelly . • • .  747,613 Governor, reversible shatt, C. R. Minor . . . .  747.626 
Cement and making same, H. Passow . . . . • .  747,919 Grain hulling and scouring. machine, W. 
Cement and producing same, H. Passow, E. Larmon . . . . . . . . . • . . . • . . . . . . . . . . . • • . .  747,1iIi6 

747,920. 747,921 Grease cup, automatic compression, D. B. 
Cement, mannfacture of, C. von Forell . . • •  747,882 Williams . . . . . . . . . . . . .  � . . . . . • . . . . . • • . • .  747,524 
Centrifugal machine. Guttner & Baeger • •  747,604 Grinding mill, P. R. Janney . . • • . . . • . . . • • . . •  747,610 
Chain guard, P. Mullen . . . . . . . . . . . . . . . . . . •  747,568 Grinding or other qIachlne, cutlery; J. 
Chalking line, selt, F. J. Stanley . • . . . . . . . .  747.491 Oellnger . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .  747,7116 
Chuck, rock drilling machine, F. Hender- Grindstone dresser ••. M. Galr . • . • • • • . • . • • . . •  747.888 

son . • . . . . • . . • . . • . . . . . . . . . • . . . . . . . . . • . .  747,423 Gun Sight, H. B·. Andrus . . • . . . . . . . . . . • . . . .  747.SIIO 
Cigar band, T. Englehardt . . . . . . . . . . . . . . . .  747.540 Guns, automatic or semi-automatic attach-
Cigar bunching and wrapping machine, J. m .. nt for quick 'lIr1ng, Benet & Merele . •  747,848 

A. Bach . . . . . . . • . . . . . . . . . . . . • . . . . . . . • . .  747,858 Hame and trace cQnnector, F. E. Goodman . .  747,415 
Clock chimes, A. Fuhrer . . . . . . . . . . . . . . . . .  747,408 Hame fastener, G. B. Hoch . . . . . . . . . . • . . .  747.708 
Clock and striking mechanism, F. G. Ber- . Hammer, pneumatic, A. C. Murphy.747,751. 747.752 

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  747,676 Hammers, etc. , handle securing device tor, 
Clock, watchman's. A. Huberty . • . . . . . . . .  747,608 ' M  . .  F. Powers . . . • . . • • • • . • . . • • • • • • • • • • .  747.636 
Clod crusher, F. E. Caton . • . • • . . . . • • . . . • • .  747.536 Harrow, H. F. Allen . . . . . . . . . . . .. . . . . . ·, • • • • •  747.578 
Closure, E. E. Chapman . • . • . . . . . . . . . . . . . . . .  747,373 Harvester, com, E. A. Johnston • • • • • • • • • •  747,611 
Clothesline, traveling. S. A. Brown . ,  . • • •  747,586 Harvester, cotton, J. M. Philbrick . • • •  · • • • •  147,760 
Clover bunch"", A. R. Nicholas . . . • . . . . . . .  747,469 Harvester, pea. B_ W. Thach . • • • . • • • • • • • • • •  747,507 
Clutch, magnetic, E. M. Hewlett . . . . . . . . . .  747,706 Harvester reel, T. H. Berg . • . • . . . . • . . • . • . •  747,362 
Coaster brake, G. F. Barton . . . . . • . . . . . . .  · . .  747,576 Harvesting potatoes or similar root crops, 
Coll'ee pot, J. Heinrichs . . . . . • . . . . . • .  " . . . .  747,705 machine for. R. Richter • • • . . • • . . • • . • . •  747.771 
Coil, spark, C. P. L. Noxon . . . . . . . . . . • . . .  747.755 Hat brim stretching machine .. J. H. Tar· 
Coils, forming, L. F. Fales . . . . . . . . . . . . . . • .  747,598 bell . . . . . . . . . . . • . . . • . . . . . . . . . . . . . • . • . . .  747,503 
Collar or the l1ke. horse, J. E. Chiloteguy • • 747.875 Hat or bonnet trames, clasp tor shaping. 
Column, metal, J. Lanz . . . . . . . . . . . . . . . . . . .  747.441 A. Brodin . • • . • • . . • • • • . • • • • • . • • • • • • • • • .  747,682 
Combustion regulating attachment, J. M. Hats, coats, etc .• hanger tor. A. L. Fields . .  747,398 

W. Kitchen . . . • . . . . . • . . . . • . . . . • . . . . • • •  747,440 Hay rake, hors�. W. E, Burrows . • • . . . . • . . .  747.535 
Commutator, H. F. T. Erben . '  . . . . . . . . • . .  747,878 Heater and stock feed cooker. combined, R. 
Concrete block mold, H. H. Spears . . . . • • • •  747,496 Braun . • . . . . • . . . . . . . . . . . . . . . . . . . •

.
• . . . .  747,584 · 

Cone arbor. G. W. Foster . . . . . . . . . . . . . • • •  747,400 Hermetically sealed jar. W. A. Lorenz . • • • . .  747,4110 
Connection terminal and plug, W. W. Dean . •  747,911 Hide or skin treating machine, R. W. Strout 747,000 
Conveyer. W. H. Garrett . . . . • . . . . • . . . . . • .  747.546 Hinge, spring, E. Bommer . . • . . . . . . . . . . . . .  747,680 
Cooker, M .. M. Archerd • . . . . • • . . . . • • . . . . . •  747,888 Hinge stop, detachable spring. G. B. Pickup. 747.570 
Cooker l1d, steam, C. F. Kaul . . . . . . • . • • . . . •  747,438 Hog catcher, L. D. Howell • • • . . • • • • . . . • • . •  747.717 
Copying ribbon, J. O. Deckert . . . . . . • . . • . . .  747,861 Holst. E. Y. Moore . . . . . . . . . . . . . .. . . . . . . . . .  747,468 
Cord holding and serving device, A. A. Hoisting apparatus, O. F. Lldke . . • • .  ' . . • • • . .  7-17.7117 

Low . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • • • •  747.557 Hoisting machine, S. M. Foltz • • • . . • . • • • • • . .  747,401 
Corckscrew, H. D. Armstrong . . . . . . . . . • • •  747,851 Hese clamp, W. C. Walker • . . . . . • . . . . • . •  747.811 
Com shock binding device, W. Battice . • • .  747.865 Hose coupling. H. G. Barry • • . . • . • . . . . . • . .  747.860 
Cornet mouthpiece, C. G. Conn . . . . • • . • . • . .  747,591 Hose conpling, A. H. Getz . . . . . . . . .. . . . . . . .  747,412 
Coupling device, J. Pe11lngton . . . . . • . . . . .. . 747,633 Hot air heater, R. H. Bradley . . . . • • • • • •  

' 
• . .  747.904 

Coupling for textile roller sections, G. H. Hydrocarbon burner, L. Stockstrom • • • • • • . •  747.799 
Milward . . . . . . • . . . . • • . • . . • • • • • • . . • • • • •  747.561 Ice cream freezer. D. Rugg • . . . . . . . . • • • • •  747,490 

Cradle, L. Moody . . . . . . . . . . . . . . . . . . • . . . . . . .  747,562 Incand�scent mantle lighting apparatus. J. . 
Cruller frying frame. H. Grimm . . . • • . . • • • •  747,700 Tolson . . • • • . . . • • . . • • . . . . . . • • . . • . • • . • . . . 747.8OlI 
Cultivator, F. Bateman . . . . . . • . . . . • • . • • • •  747,844 Indexing device, G. H. Pollard . . . • • • • • • . • . .  747,761 
Cultivator, O. R. Baldwin, reissue . . . . . . . . . .  12.186 Inhaler, anesthetic. E. Marshall • • . • . • . . . .  747,742 
Cultivator harrow attachment, W. E. Maul- Insulated electrical conductors. lIexlble 

din . • . . . . . . . . . .  : . . . . . . . . . . • . . . . . • . . . • .  747,744 metallic tubing for armorlng. W. H. K. 
Current and proDulslon wheel, I. L. Roberts 747,775 Bowley. . . . . . . • . . . . . . . . . . • . . • . • • • • . • . • .  747.367 
Curtain. adjustable window, F. A. Frenzel . .  747,401' Insulating wire, H. W. Fisher . • • • • • • • • • • .  747,1176 
Curtain protector, C . . Holfmann . . . . . . . . . • . .  747,700 Insulator, rail, L. M. Randolph • • . • • . • • •  747,477 
Cuspidor, S. Fisher . • . . . . . . . . . . . . . . . . .  , . .  747,877 Ironing table. F. X.  Krabach . . . . . . • . . . . .  747,61 11  
Cylinder pertoratlng machine, BOY!!' '' I Ioodlametrlc bodie_�. holder for use In mak-

Brett • • • • • • • • • •  , . . . . . . . . . .  , . . . . . . . . . . . . 1'47,68:1 IPI. B. S. lDTe&awl , . .. . . . . . . . . . . . . . . . . .  'l47.M! 
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ar Screw Cutting 

Lathes 

Foot and Power �r'.:��l..��s��n�'lfrM'lIr�I:�: 
BH EPARD LATHE CO • .  133 W. 2d St., Cincinnati, O. 

H EAVY LOADS and 
C R EAT STRA I N S  are borne with perfect safety by 

SCHIEREN BELTIN G  
The leather I s  good-made ot the best hides excellently tRnned. The belts are built right, joined and made practically one continuous p i e c e  of leather by our imlJroved ma­chinery. Send for our D I x I e Belt Leather Book. It tells how it's done. 

CHA�. A. t!!CHIEREN & CO. 
NEW YORK : 52 Ferry St. PnTsBURG : 243 Third Av. 
CHICAGO : 92 Franklin St. PHILADELPHIA :  228 N. Tldrd st. 
BoSTON : 192 Lincoln St. DENVER : 1519 Sixteenth St. 

. 

HAMBURG : Pickhuben 4. 

���� �T�$1M ®fM@�t!� 
Toledo � :! ," Ohio,U.SA 

tne VUlcan Iron worKS co. 
TH E E U R E KA C L I P  

Isodlametric bodiE'S, machine for making, S. 
S. JlJvpiand • • . • . . • • . . . • • • • • • • • • • • • • • . • •  

Kaleidoscope, coin-controlled, W. H. Dalton . 
Keel block, G. Anderson • • • • • • • • • • . • • . • • . • •  
Knapsack, W. H. Bradbury • • • • • • • • • • • • . • • . 
Label moistener, Jones & Francis • • • • • . . . • . . .  
Lamp regulating device, electric arc, A. 

N .  Thorin . . . . . . . • . . . . . . • • • • • . • • . . . . . . .  

141,542 
74', . �o.j 
141,340 
147,681 
741,123 

741,508 
747,453 
141,651 

Land roller, M. M. Lovbel'g • . • • . • • . • • . . • . • •  
Latch, R. C .  Spencer, Jr . . . . . . . . . • . . • . . • . •  
Latch for swing shutters and blinds, W. R. 

Briggs . . . . . . . .  . . . . . . . . . . . . • • . . • . . . . . . .  141,532 
Leather splitting machine stripping plate, 

Gay & Quigley . . . . . . • • . . • . . . . . • • • . . • • •  741,411 
Leather stretching hook, J.  Hurley • • • • • • . • • •  141,430 
Lemon squeezer, W. H. Ostrander • • . . • • • •  747,567 
Level, spirit, A. Blhlman . • . • • . . . . • • . • . . • •  141, 850 
I.lme, treating, J. J.  �'eely . • . . . . . • . . . . • .  141,689 
Linotype machine matrix and justifying de-

vice, �'. C. L. D' Alx . . . . . . . . . . . . . . . . . . •  141,832 
Linotype machine, automatic Signaling de-

vice for, J. Burger . . . . . . . . . . . . . . . • . . • .  141,534 
Liquid cooler, O. Roderwald . . . . . . . . . . . . . .  147,641 
Iliquid separator, centrifugal, O. J. R. 

Strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,499 
Liquids, fixing compound, D. D. }'rallklin . . .  747,600 
Liquids, heating, straining or . filtering, and 

Circulating, W. Hupchen • . . • . . . . . . . . . .  147,429 
Lock, C.  B. S. Moller . . . . . . . . . • . • . . . . . . . . .  147,627 
Loom for weaving pile fabriCS, J. Buckler • •  141,587 
Loom stop motion, Coldwell & Gildard . . . .  141,856 
Loom temple, E. S. Fling . • • • . . • . • • • • . . . • •  141,819 
I,ubricating deviee for high speed and ex-

plosion motors, L. Renanlt • • • • • • • • • • •  141,167 
Lubricator, H. E. Flshbough • • . • • • • • • • . • • •  147,815 
Lumber dry kiln, W. P. Hussey . • . • . • . • • •  141,722 
Magnet coil for electrical machines, field, 

L. A. Osborne • • . • . . . . . . . . . . . . . . . . • • • . •  141,631 
Mail bag catcher and deliverer, J. N .  

Thomas • . • • . . . . . • . . • . . . . • . . . . . . . . . . . . .  147,663 
Mail box, D. J. Wilson • . . . . . . . . . . . . . . . . • . .  147,820 
Mail crane, J. M. Hough . . . . . . . . . . . . . . . . . .  747,714 
Map hanging device, F. Zimmerman . . . . . . . .  747,829 
Marker, disk, C.  H. Myers . . • • . . . . . . . . . . • . .  147,754 
Match box filling machine, A. Schuster . . . . .  747,781 
Match box holder, E. A. Parker . . . . . . . . . .  747,569 
Match holder, safpty, E. A. Parker . . . . . • . .  747,568 
Match making machine, W. H. Parker . • . . . .  147,473 
Measuring device, C.  Hald • . . • . . . . . . . . . . . . .  747,701 
Measuring instrument, ' electrical, E. C .  El-

dredge . ; . . . . • .  : . . . . . . . . . . . . . . . . . . . . • . .  147, 811 
1I1eat tenderer, D. N. Weathers . . . . . . . . . . .  747,519 
Metal bending machine, O .  L. McClellan . .  141,466 
Mptal wheel, R. Bradley . . . . . . . . . . . . • . . . . •  141,369 
Milk extract similar to meat extract, mak-

ing, X. Binder . . . . . . . . . . . . . . . . . . . . . . . •  141, 678 
Milk In testing bottl"s, means for shaking, D. Drawbaugh . . . . . . . . . . . . . . . . . . . • . . . • •  147.810 
1I1ilk jar lock, W. Crissy . . . . . . . . . . . • • • . • • • •  141,592 

. Milking cows, dt'vic{' for aiding in, C. 
Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  141,552 

Molding and biscuiting articles from porce-
lain, etc . ,  G. B. Stone . . • . . . . . • . . . . . .  147, 800 

1I10wer, W. W. Sanders . . . • . • . • . . . . • . . . . . . .  141,492 
Mower, lawn, R. K. Ortt . . . • . . . . • . . . . . • . . .  141,158 
Mowing machine, D'Artois & BrouUlette . . . .  147,384 
Music playing instrument, Rutopneumatic, The most useful article ever Inventeq tor the purpose. Indispensable to Law­yer8. Editors, Students; Bankers. Insur­ance Companies and business men gen­erally. Book marker and paper clip. Does not mutilate the paper. Can be 

G. W. Haywood . . . . . . . . • . . . . . . • . . . . . . .  141,551 
� Music roll or spool, compensating, G. H. 

� MUSPca��ll 
'p�;f'o'

r�'
ti�g' d'

e'';i��: ' ii: 'F: ' ii�li : : f��:�g� 
� MUs�iC:���ti'

in:�P���t�. 
fH� ���y;�:��� . .  

i�� 747,687 ¥,�e%�e�i�t�11:ii J::o��!3��!' !<f!{ftn�;8 and notion dealers. or by mail on receipt of price. Sample card, bf mail, free. Man-
� Music sheets for mechanical musical instru­

ments, apparatus for marking perforated, 

'l!i�t�':.� 'goxC3r'jf .. ��:!::i:ld�'M�Y. 
ORIGINAL BARNES 

p�:�lve Upright Drills 
10 to 3O-mch Swinll 

Send for:'DrIZ! CataWf11.II'. 18' 
w . . F • .  1i. · JNO. BARNES Co. 

• • 

, Hil8tabU8hed 1872) _ 1 /0. 1 99�'Ruby St., Ro�klord , I I I . ,. :  .!-I .\;i. _ 

TOOLS ' AS A TUPIC,: 
must be �nterestlng to every rl)andi� craftsmani rl'here is a mine of clnfor .. mation:m. · 
Monlg!\inery & Co.'s Tool · Catalogue 
which -enumerates thonsands Of}, tools. Capital handbook 01'0 reference.': .Pro­fusely illustrated . .  Sent by, Il)ail for 
25 cents. discount sheet Included. ,( 

MONTGOMERY & CO.; , , 
105 Fulton St., New York 

WoUs, 011 and Gas Wells drilled 
by contract to any depth from50 
t o  3000 feet" We also manufac-
����eBf1JU��&h :riar>i��np�!�� same. Portable Horse Power 
��hfn��i�� i!iJe�::, �Ii��f. Write us stating exactly what Is required and send for illus­trated catalogue. Address 

. ""�,,,::.,=_ . .,.,�:= AND SUPPLY Co. 
YonK. U. S. A. 

M AXI M U M  POW E R- M I "' I M U M  COST. lf .fou use a pump for 
��e[� �a[gu a�i?Bb:!����8 mash, tanner'8 liquor, cottonseed oi I or tluids, hot or cold. thick or thin you want to get the TABER  ROTARY P U M P  whiCh does the most work at the least expense. Simply constructed. Can be run at any desired speed. Perfect-

�Lfl��a��r��.P"C:t= �����:.'lJ'.abb':iro�ed�r�� 
TABER P O M P  C O . ,  32 Wel ls  St • •  Buffa lo. N . Y . ,  U .  S. A. 

G. H. Davis • • • • . . . . . • . . . . . • • • • . . • • • • .  141,858 
Musical instrument, self-playing, Suter & 

Lenk . . . • . . . • • • . . • . . • . • • . • • • • • • • . • . • • • •  147,802 
1I1utoscope, H. O. Costello • • • • • • • • • • • • • • • •  147,684 Napkin holder, E. J. McMeeser • • • • • • • • • • • •  147,467 
N"pdle case, J.  H.  Boye • • • • • • • • • • • • • • • • •  147,368 
Nest, hen's, H.  A. Bierley • • • • • • • • • • • • • • • •  147,671 
Nigger bar, D. R. Edwards • • • • • • • • • • • • • • • •  747,391 
Nut lock, C. Mmer . . . . . . • . • • • • • • • • • • • • • . .  147,459 
Nut lock, A. G. L. Wenner . • • • . • • • • • • . . . • .  747,669 
Oil burner, F. W. Jaeger . • . • . • • . • • . . . . • . . •  747,434 
Oil engine, kerosene, Low & Wassmann . .  747,62U 
Oils or dlstUlates, desulfurizing, O .  P. 

Amend . . . . . . . . . . . . . . . . . . . . . . .  747,347, 147,348 
Optical !lIuslons, device for producing, H. A. Gage . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . .  . 
Oven, baker's, U. F. Igelmann . . . . . . . . . .  . 
Ovt'rshoe fastener, T. J. Echols • . . . . . . . . . .  
Packing, G ,  R. Beamer . .. . . . . . . . . . . . . . . .  . 
Pad. See Shoulder pad. 

141,910 
147,881 
747,390 
741,846 

Paper feeding machine, Dexter & Hall-
stream . . . . . . . . . . . . . . • • • • . . . .  141,862 to 141,865 

Paper holding and feeding device, F. E. 
Allen . . . . . . . . . • . • . . . • • . • . . • . . . . . . . . • . .  741,344 

Paper, etc . ,  machine for feeding and pre-
paring blanks of, C.  W. Gay . . . . . . . . . . .  741, 695 

Paper, making cloth lined, E. Y. Le �'evre . 147,445 
Paper making roll, H. Parker . . . . . . . . . . . . • •  147,&32 
Paper slitting device, J. 11'. Fromm . . . • . . . .  747,544 
Partitions, means for operating rolling, W. 

Lumley . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . • 147, 62 1 
Penholder guide, S. Bacharach . . . . . . . . . . . . . .  747,574 
Pencil holder, pocket, E. C. Bates . . . . . . • • . •  141,366 
Pencil sharpening device, H. E. Curtis . . . .  747,382 
Permutation lock, M. B. 1I1ms . . . . . . . . . . • .  747,625 
Photograph attachment, G. E. Allen . . • . • •  141 . 834 
Photographic apparatus, Y. Shannon . . . . . . .  747 , ,781 
Photographic plate holder, J. A. Tripp . . • •  141,665 
Plano action, L. N .  Soper . . . • . • . . . . . • • • • • .  147,700 Piano self-playing attachment, J. Wieser • .  147,816 
Pier guard, bridge, H. T. Swearingen • • • • . •  147, 660 
Pile fabric, woven, J. Buckler • . . • . . • • • • • • .  747 . 588 
Pinene hydrochlorid, purifying, W. Naschold 141,e29 

'Pipe coupling, air, H. C. Lafferty • • . • • • • .  741,133 
Pipe wren�h, L. TarbelL . . . . . . . . • . . . • • • . . . .  747,504 
Plaiting machine, M. F. Havens . • • • • • • • • • • •  141,1C4 
Planter marker, C. A. Taylor • • • • • • • • • • • • • •  147,505 
Plastic material mixer, G. A. Sch!llinger • • .  14', , 653 
Plotting instrument, L. E. Wilkes • • • • • • • • .  141,522 
Plow, wheel, " P. P. Townsend • • • • • • • • • . . • . •  747,513 
Pneumatie despatch tube systems, selec-

tive device for, E. A. Fordyce . . • • • • . • •  
Pole protector, carriage, M. A. Mack • • • • • • •  
Polt> tip, vehicle, M. A. Foley • . • • . • • • . • . . .  
Pool ball rack and register, E. R. Marshall . 
Poultry hanger, A. Hildebrandt . . • • • . . • . . . .  
Poultry receptacle, T. J. Smith • • • . • • . . • . • •  141,494 
Press, �..,. E. Wal'ner . . . . . . . . . . . . . . . . . . . . . . . .  747 ,uOO 
Pressure gage testing device, C. B. Bosworth 147,530 
Printer's furniture, S. Stephens . . • • • • • • • • • •  147,194 
Printing device for cash registers, J. P. 

Cleal . . . . . . . . . . . . . . . . . . . . • . . . . • • • • • • • •  141,855 
Printing device for paper rolls, J. W. Bol· 

ger . . . . . . . . . . . . . . . . . . . . • . . . . • . . • • . . . •  141,580 
Printing machine, C.  W. Gay . . . • . . . . . • . . . .  141,694 
Printing machine, hosiery, R. Baird . . • • . • . .  141,355 
Printing plate supplemental press base, C. E. 

Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,841; 
Printing plates, producing celluloid, B. 

LudWig . . . . . • • . . . . . . . . . . . . . . . . . . . . . . .  147,138 
Printing surfaces, manufacture of ll\etal-

lic, W. E. W. Southwood . . . . . • • • . . . •  147,191 
Propeller, R. W. Shaw . . . . . . . . . . . . . • . . . . • .  747,654 
Propeller, boat, H. W. Sturges . . . . . . . • . • . .  747, 801 
Propeller geaJ,', reversing, G. S. Slocum . • . .  747,785 
Propeller, osc!llating, W. B. Terry . . . . . • . .  141,506 
Pump attachment, Cherne & Sundermeyer. 147,374 
Pumping apparatus, J. E. Kirk . • • . . . . . . • . •  141,128 
Puncht's, etc. , appltance for operating, T. 

A. Weston . . . . . . . .  . . • • . • . • • • • • • • • • • • .  147,521 ' Rack, F. X. Krabach . . • • • . • • • • • • • • • • . • • .  '. ' 747,614 
Rail joint, J. H. young . . . . . . • • • • • • • • • • • • .  141,67U Rail joint chair, L. L. Savoie . • • • • • • • • • • • . .  141,'647 
Railway brake, F. Prochaska • • • • • • • • . • • . .  147,638 
Railway motor, E. D. Priest . . . • . . . • . • . . . .  747, 765 
Railway or tramway points, apparatus for 

eon trolling and operating electric, T. 
B, Stewart, et al . . . . . . . • . . . . . . . . . . . • . .  141,196 

Railway 01' tramway points, automatic ap-
paratus for controlling and· operating 
electri�, T. B. Stewart et al . . . • . . . . .  141,195 

Railway signaling apparatus, pneumatic, 
' 

E. C. Irving . . . . . . . . . . . . . . • • . • • • . • • . •  147,432 
Railway switch, automatic, H. W. & C. 

R .  Summers . . . . . . . . . . . • • • • • . • • • • • • • .  141,501 
Railway switching mechanism, street, W. 

J. Bell . . . . . . . . . . . . . . . . . . . . . . • • • • • . . • .  747,847 
Railway tie, 1 .  M. Warner . . . . • • • • • • • • • . •  147,668 
Railway tie, H. F. Thompson . • • • • • • • • • • •  141, 804 
Railway track, H. F. Mmer . . . . . . . . . . . . .  147,460 
Railways, apparatus .for rflIDoving ice from 

track or conductor ral)s of, P. B. De-
lany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  141,596 

Rat�het wrench, G. Hansen . . . . . . . • • • • • •  141,419 
Ratch�t wrench, W. W .  Murch . • • • • • • • . .  147,750 
Ra"or sterllzlng device, F. E. King • • • • • • .  147,554 i Reamer, F. G. Echols . . . . • . . . . • . .  ' • . • • • • • •  141,901 
Registering mechanism, W. H. Pratt • • • • •  141,100 Reiulator. lillie I'eed walor replatOf. 

Y WON DER Acetylene Burners 
Price , ARE THE BEST 
4Oc. each. t!old by good dealers or write 
GM STATE LINE MFG. CO. 

9th & 10th Sts., Chattanooga, Tenn., U. S. A. 

Worhers In 

Atkins' 
Sanitary 

Try one of 

Dust Guards 
Convenient, comfortable and e:!llcient. Sent postpaid 
13c. each. or $1.1)0 per doz. 
CHARLES G. ATKINS, 37 S. Main St., Middletown, Conn .. 

The 
WOOD 

A high-class s e l t - r e g u l a ­ting Incubator 
on asmall scale. 
Fifty egg cap&" . 
c i t y . H e a t ,  
moisture and vimtllatlon 
and perfectly contrOlled. Price only 

Send for the Wood,\n Hen Book ! 
ed free, together with a book containing 14 
colored views and telling all about the 
E X C E LS I O R  I N CU BATOR ,  It you name this paper. 

OBO. H. STAHL, Qulncy, lIl1nols. 

IlINCREASE YOUR INCOME 
:::i:: by leM'ning profitable poultry raising. We 

l\\- successfully ieach it in aU ih branche •• Seven . 
diaiinC& COUfles by correspondenoe, also a 
residence coulle at; our 6().aere poultry farm. 
OUf faculty are practical poultrymen, who can 
and will make you a luceessful pouliry raiser. 
This fascinating and profitable business I, .iill 
in iis iOolaney and 1here �re tremendous op­

poriunUles fortho.s who begin NOW. Write to.day for I lluBvat­
ad booklet fuUy dsseriblng our varioul COUfses of Instruction. 
Columbia Sehool otPoultry Cultllre, 80.617, Waterville, N. Y. 

CO I LS for experi-
ments in X rays and 
other electrical work.' 

Th.e Righ.t Kind 
of a MOTO R 
on land or water, Double Cylinder Motor 4�5. Water Jacket Cvlin­ders and Head. Aluminum Crank Case, Self·OHlng. Nickel Steel Val­ves. Forged Steel t!haft. Can fur­nish Transmlsston Gear, Carburet­ter and Mu:!ller. Cut on application. 

BUFFALO ENGINE CO. PelTl...and WBSbl�9n Bta. 
11 ......... 5. le. 

t,  

�:.II""""-;the 
Automobile 

of All Seasons 
This car will give the same excellent service 
in the cold of Winter that it will the 

fairest day of Summer. Any day a 
wheeled vehicle will go is a good 

day to go out in a Cadillac. 

. . 
The Cadillac it! graceHlI m 
design, handsome in finish 

and appointments, simple in 
constructIon, strong and rigid 

in frame work, flexible in gear, 
wonderful in durability. Speed 

range four to thirty ,mil es an hour;  
control absolute. The Cadillac has 
all the desirable features of 'the cost­
liest machines at several I hnndred 
dollars less price. 1904 Model A, 
with detachable tonnean, seats for 
four facing forward, $850. : With­
out tonneau, the smartest run­
about ever built, $750. 

Our free Ulustrated booklet N Jrlves address of 
agency nearest your home where the Cadillac 

may be sel;'n and tried. 

Cadillac Automobile Co. 
Member Assn. Licensed Auto. Mfrs. 

DetrOit, Mich. 

RUBBER STllIP MAKING. - T H I S  
article describes a simple method of making rubber stamps with inexpensive apparatns. A thorougbly practical article written by an amateur who has had ex­oerience in rubber stamp making. One iUustration. Contained in SUPPLEMENT 1 I J O. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

�� DRIVING LAMP. 
I :f: �idh:o�nlro�e�:�;ro�:i. I 'I' �Ives a clear, white light . 
.,1' IS like an engine head­h�bt. 
1'1' �h:''!is

f��:;'I:iru'lo"1M��t 

IT hurns kerosene, 
Send for book ( free) . 

R. E. D IETZ CO . , 60 Laight Street, New York.  
Mention thi8 paper ana get special discount. 

�ESTABLISHED 1 84 0 .--11"'''''''''''' 

The motor of our P'RsoIlne automobile is . of the four-cycle type. havtD� two borizontal cy J Ill-
��i'g�:? Wie��� �����;� oOllho:tte sides of the 

"STEVENS· DURYEA" 
Indorse its simpllcity of construction, and the " p'ct 
����t;� �y���:::,s ?� our machine as evinced by Its 

Speed and H i l l  C l imbing Contests 
shows the e:!llc!ency of Its driving power. PrIce of this car. Including complete eqUipment, 

$ 1 ,300 
Our handsomely Illustrated catalog Is replete with 
detailed Information and should be in the hands ot every automobU!st. Sent free for the asking. 
J. STEVENS AR.MS ta TOOL CO. 

925 Main Street, 
Chioopee Fa.lIs, M ...... 

Member Natlonal .Assoclation Licensed AutolDObile MUl1Ifacturen. 

© 1904 SCIENTIFIC AMERICAN, INC



18 Scientific American., 

THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE prints continuously by Electric Light, day or night. Handles� tracing of any length, size or klDd. The tension Is au�omatlc. The Machine does not depend on the skill of the there are no curtams, pads or levers to adjust; automatically delivers the print to wash. Made In two sizes, for 36 and 42 Inch tracings. Send fordescriptlvecircular. 
WI LLIAMS, BROWN & EARLE. , 9 1 8  Chestnut SI. , Philadelphia. 

MVSIC LESSONS FREE at your home. For a limited tlmewewill glve 
free, 48 mustc lessops on either Pi.an!,. 
Organ, BaDjo. GUItar, Cornet, ViolIn 
or lflandolin (your expense will only he the 

cost. of posta�e and the mustc you use. which Is small ) . We teach by mail only and �uarantee success. Hundreds 
write '" Wisb I bad known of your scbool before." Any instrument supplied, cash or credit. For booklet. testimo· 
nials and FREE tultlon contract. address U. S. School of Music. Box 648. 19 Union Square. New York, N. Y. 

Cuts with unerrinlr accuracy straight strips any 
width, bi"s fOlds, ruffies, piping aud "II fancy fi�ures; 
�:Jt 'i.�;!��tt','n °lo'���:!! l�:�M�n�s\:�

a
��� 

and used with or wltbout gange. Write to-day for 
free descrjptive booklet and 30 special de­
silrns, impossible to cut without this �auge. 
OUR SP ECIAL I N TRODUCTORY PLAN 
makes it  possible for anyone to secure this celebrat­
ed Gauge Shear free I a ��c. certificate will be 
given to each of first 10,000 applicants-over 
66,000 sold In 90 days. No. 1 style only $1 .00. 
REED MFG. CO • •  Dept. p. Pittsbnrlr. Pa. 

AN ENGINEER'S LIBRARY. 
An absolute Encyclopredia for Engineers or for Steam 

Users, Electricians, Firemen and Machin1sts, is the 
HANDBOOK ON ENGINEERING. 

By HENRY C. TULLEY. 
Third edition, enlarged and revised, 5,000 copies. now 
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II. C. T ULLEY & CO • •  1060 Wainwright Hldir., St. Loul .. M .... U. S. A. 
Onr 

Specialty : 
Knock­

Down 
Boats of any 
descriptton 

AMERICAN BOAT & MA(JHINE (JO •• 

ROW. SAIL AND PLEASURE BOATS. 
Marine StatIOn. ST. LOUIS, MO. 

ACETYLENE GAS AND CARBIDE OF 
Caicium.-All about the new Illumlnant. its qualities. 
chemistry, pressure of liquefaction, its frobable future, 
�fPa';.'l�:���:"fi>\� ':,�:�M� ftr::;lO:he

v
������I:��� 

this .ubject. Details of furna.ces for making the carhlde. gas generators. gasometers, burners, etc. Contained m 
SCIENTIFIC AMERICAN SUPPLEMENT Nos. D9N. 
1 004, 1 00 7 ,  1 01 �. 1 0 1 4. 1 0 1 �. 1 0 1 6. J 02�, 
l U :J � .  1 0 3S. 1 0  .. 7, 1 0 64-. 1071. t 0 7�. 1 08�. 

I ���: llo .. 
80�·t �Si�i i3l"i�W:!'d U��: Jrlte1b 

cents each. by mail. from this office. and all newsdealers 

ARMSTRON G'S P IPE  THREAD I N G  
-AND-

CUTTI NG·OFF MAC H I N ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Gas and Steam Fit­

Hln
�
ed Pipe Vises. 

,Ui>iv,��il� ac���w
��: 

nr Send for catalog. 
T H E  ARMSTRONG M F G .  CO. Bridlreport, Conn. 

Have more good points, fewer 
parts and require less atten­
tion in operation than any 
other. 

Lluneh ... Valv .. , Speelaltlea. 
C. L. Barker, Norwalk, Ct. 

S I G N A L I N G  THROUGH S P A C E  
without wires.-An article by W. Preece, describing the 
new Marconi system of te1egrapbing' without wires. 
6 illustrations. SCIENTIFIC AMERICAN SUPPLEMENT 
1 1  �4. Price 10 cents. 'For .ale by Muun & Co. and all 
newsdealers. -------------------------

�8u U S E  GR INDSTONES P 
[f so we can sUl>Piy you. Alt SIZe. 
m o n nted and u n .n o u n led. always 
kept in stock. R9mem"oer, we make a 
�r:.��:�g::8�

le
��;��: �gt��g�e�· 

The CLEVELAND STONE CO. 

2d Floo r . Wilsh ire. C leveland, O.  

There and 
a Back 

WHAT A RELIEF 
Write us to.day for information 

GRANT.FERRIS (JO. 1.':roy, N. Y. 

A.W. FABER 
Mauufactory Establililhed 1101, 

LEAD PENCILS, COLORED PENCILS. SLATE 
PENCIL';, WRITING SLATES, INKS. STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 
GRAND PRIZE , H i ghest Award. PARIS. 1 900.  

STIMULATION  without I RRITATION 
Means New Life t o  t h e  Scalp.  
The Evans Vacuum Cap gives the scalp a 

thorough mass�e and encourages a. free 
and healthful CIrculation without rubbing 
and without the use of drugs or irritants. 
It will stop hair from falliLg out and re­
store a normal growth where live follicles 
exist. The Cap is used about ten minutes 
twice a day and its effeCts are pleasant from 
the very beginning. We wur refund your 
money in full if results are not satisfactory 
after a thirty days' use. Call on or address 

EVANS V A(JUUM (JAP (JO. 
ST. LOUIS OFFICE, Fullerton Building. 

NEW YORK OF�ICE, 1300 Broadw&r,. 
it con vement to call at our offices we will 

of demonstrations free to satisfy them as to the 

at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat. 
Typewriter E m poriu m . 203 LaS,lle St., Chicago 

ELECTRIC SEWING MACHINE MO-
tor.-The instructions and numerous illustrations of de­
tails contained In this article will enable any mechanic 
of avera�e ability to build an efficient motor that will 
rEt:.

r
::.,�I�:�h�ul'3��

I
�i;,ee��;i��I��S���

e
���i�� 

T I FIO AMERICAN SUPPLEMENT, ·No. 121 0. PrIce 10 
cents by mall, from this office and from all newsdealers. 

50 Yea.rs· 
Experience PATENTS 

Tra.de Marks. 
Designs. 

Copyrights. Etc. 

qu1:t1�
n
:s�:��';f �U����i�d f�::

c
���\�

n
e�� 

invention Is probably 
�
atentable. Communica--

���� lr�';!�
tI
OI".fe������ f�:�������,it��"t��

s 
Patents taken thrOllllh MUNN & Co. receive 

Special Nottce, without char"e, in the 

Scientific American 
A handsomely Illustrated weekly. Largest cir­
culation of any SCientific journal. Terms, $3 a 
year ; four montbs, ,1. Sold by all neWSdealers. MUNN & CO.36 1 Broadway, New York 

Branch Office � F St. Washington, n. C. 

Is guaranteed In every one of the 
smooth-running 
Brennan Gasoline Motors 

made on the latest approved 
�

t
�'i�. 

s
:��D�::.'i�a'F,1 �'::�� 

and of �eat durability. Can 
be used for Marine purposes. 

BRENNAN MFG. (JO. 
SYRACUSE, N. Y., U. S. A. 

'fA 
THE (LIPPER (LIP' 

P- Its trlangulal" shape prevents 
entan�li and gives three times 

• the cap�ty of any other Clip f(>� 
"ttachlng papers together. 

Best d: Oheapest. AI! StaUmers. 
� CLIPPER lUFG. CO ..  

401 W est 1�4th St • •  

BRASS OR STEEL. New York. U. S. A. 
For free sampl!lS and 1Jnformation write to 118. 

ELECTRIC TRAVELING 

C R'A N E S  
PAWLING & HARN J SCHFEGER 

1 62 Clinton St., Milwaukee. Wis. 

BACKUS 
GAS ", IASOLl N E · E N G I N E  

Simple,  Economical, Durable. 
Su itable for all kinds of work. 

BAC KUS WATEa MOTOR, cheapest power known. 

Write for circular and prices. 

BACKUS WATER MOTOR CO. ,  Newark, N.J •• U.S.A. 

JEFFREY ELEVATI NO--CONVEYI.NG--POWER Y.H:o;E
c;��r;s:F��CO. 1"ransm lsslon··Screenl ng··Dredg l ng-Coal Cutti ng COLUMBUS Oll.O U S A  

Dri l l l ng··Ha u l l ng··Washlng Mach i nery. NKW YORK " 'D��B 

Reversing mechanism, automatic, J. C.  
Schaeffier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,649 

Rheostat, starting, H. B. Wilson . . . . . . . . . •  747,821 
Rosette, E. J. Hunt . . . . . . . . . . . . . . . . . . . . . . 747,609 
Rotary engine, J. D'Halewyn . • . . . . . . . . • •  747,418 
Rotary engine, I. V.  Ketcbam . . . . . . . . . . . 747,727 
Rotary engine, A. P. Schmucker • • . . . . . . .  747,894 
Ruler, Cooke & Keller .. . . . . . . . . . . . . . . . . .  747,380 
Sand blast apparatus, N. Farnham . . . . . .  747,396 
Sanding machine, universal, A. C. Gough . .  747,699 
Sash fastener, A. F. W. Lorle . .  747,616 to 747, 619 
Sash fastener, storm, J. Dlebl . . . . . . . . . . . 747,866 
Sashes, die for making hollow sheet metal 

window or other, Volgtmann & Pom· 
eroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,666 

Saw, coping, P. J. Lawrence . . . . . . . . . . . . 747,735 
Saw, steam power crosscut, J. A. Reed . . . .  747,766 
Scaffolding, portable, J. B. & R. Murray . . •  747,56.1 
Screw cutting machinery, Alger Ii; Oook. 747,833 
Sealing rings for c�nning jars, apparatus 

for making, W. P. Coldren . . . . . . . . . . . 747,377 
Seams of sheet metal cans, machine for clos-

ing circular, B. Adriance • • • • • • • • . • . . • • 747,671 
Secateur, Barnard & Reid . . . . . . . . . . . . . • . .  747,359 
Shade bracket, window, D. Harrington . . . .  747,702 
Shafts and arms, connecting device for, 

S. Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,405 
Sharpener, blade, S. R. Duval . .  , . . . . . . . . . .  747,688 
Sharpening device for moving knife blades, 

Quigley & Gay . . . . . . . . . . . . . . . . . . . . . .  . 
Sheet metal box, L. Richard . . • . • • . • • • • • . •  
Sbelf, window, 1. D. Bennett . . . . . . . . . . . .  . .  
Ship building, P. Eyermann • . . . . . . . . • . • • . •  
Ship building plant, J. W. Seave r :  . . . . . . .  
Ship' s  distance and course recorder, W. C. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shoulder pad, H. Lavine • . • . . • . . • . • . . . . •  
Shredder head, O.  E. Ourtiss . . . . . . . . . . . .  . .  
Shuttle threader, T. Paquette . . . . . . . . . .  . .  
Sifter, ash, G.  N. Houghton . . . . . . . . . . . .  . 
Sifting flour, meal, etc., device for, W. 

S. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Signaling apparatus, J. E. Allison . . . . .  . 
Signaling device, automatic, J. Floss . . . . .  . 
Sleigh, automobile, E. S.  Weaver . . • • . • . . . .  
Sluice box, movable, F. Fr.ancois • • • • . • • •  
Snap hook, H. R. Meilicke . . . . . . . . . . . . . . .  . 

747,476 
747,770 
747,363 
747,393 
747,782 

747,690 
747,734 
747,905 
747,472 
747,715 

'i47,605 
747,345 
747,8bO 
747,815 
747,692 
747,745 

Spark arrester and extinguisher, A. P. 
Zink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,830 

Spinning and twisting machine, T. Samp· 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,893 

Sprocket hand, A. S. Reed . . . . . . . . . . . • . . .  747,478 
Stacker, pneumatic straw, S. D. Felslng . ,. 747,397 
Stacker, pneumatic straw, J. K. Sharpe, Jr. 747,896 
Stamp machine discharge, Harris & l;hields 747,703 
Steel, manufacture of, B. Talbot . . .. . . . . . . . 747,662 
Steel, manufacture of open hearth, B. 

Talbot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,661 
Storage pocket, Anderson & Palmer . . . . . .  747,837 
Store goods lifter, P. Christman . . . . . . . .  747,376 
Stove, H. D. Perky . . . . . .  ' . . . . . . . . . . . . . . . . .  747,475 
Stove cut oft', vapor, L. ' Stockstrom . . . . . .  747,798 
Stove door, Kumber & Haenze . . . . . .  ' . . . . . .  747,731 
Stove, gas, W. M. Partridge . . . . . . . . . . . .  747,474 
Stove, heating, Beach & Ooe . . . . . • . . . . . . . •  747,674 
Stove or heater, gas, J. R. Allan . . . . . . . . . 747,529 
Stove, portable, J. Watson . . . . . . . . . . . . . .  747, 814 
Stovepipe, adjustable, Connelly & Read . . 747,379 
Stoves, electric lighting attachment for 

gas, S.  Lewellen . . . . . . . . . . . . . . . . . . . . . 747,446 
Straightening and tempering device, M. J. 

Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Support, foldable, F. R. Goode . . . . . . . . . .  . .  
Surgical apparatus, B. R. Willis . • . . . . . . . . .  
Suspenders, M. Murry • • . . • . . . . . • . . • . . • . . •  
Switch, 1 .  B. Ritter . . . . . . . . . . . . . . . . . . . .  . 

747,779 
747,884 
747,525 
747,753 
747,774 

Switch operating mechanism, O. D. Hunt, 
747,885, 747,886 

SWitchboard, multiple, O.  M. Hedman . . . . . .  747,421 
Swivel coupling, R. C. Scruggs . • . . . . . . . .  747,493 
Syringe and applicator, combined, E. N. 

La Velne . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Tag, S. Dancyger . . . . . . . . . . . . . . . . . . . . . .  . 
Tag and check, marking, S.  Dancyger . . . . .  . 
Target, H. B. Hollitleid . . . . . . . . . . . . . . .  . 
Telephone lines, connection counter for, F. 

R. McBerty, reissue . . . . . . . . . . • . . . . . .  
Telephone or like cable, F. Tremain . . . . . .  . 
Telephone wall set, E. B. Fahnestock . • . .  
Telephony, H. O. Rugh . . . . . . . . . . . . .  ; . . . .  . 
Thill coupling, G. H. Fernald . . . . • • . • . . . .  
Threshing macblne, W. W. Dingee • • • • • . . •  
Tie. See Railway tie. 
Tie and rail clasp, F. W. Topliff . . . . . . . .  . 

747,444 
747,593 
747,594 
747,710 

Tire tightener, R. H. Lewis . . . . . . . . . . . .  . . 
Tongs, pipe and tubing, R. C. Jones . . . . . . 747,612 
Tongue attachment, vehicle, D. A. Gillespie 147,601 
Tool heating handle, Kalaba & Galler . . . . .  747,721) 
Track gage, automatic, Ellis & Purvis . . . •  747,872 
Track sanding apparatus, J. J. Dolan, Jr .. . . . 747,539 
Track sanding apparatus, combined emer-

gency and service valve for, Ashton & 
Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Traction device, S. M. Wilson . . . . . . . . . . . . .  747,823 
Traction engine, B. J. Dlplock . . . . . . . . . . . 747,387 
Traction wheel, W. A. Price . . . . . . . . . . . . . . .  747,764 
Trolley pole, J. R.  Hoilis . . . . . . . . . . . . . . . . .  747,607 
Trolley wheel, H. W. Brockett . . . .. . . . . . . . .  747,371 
Tube welding apparatus. electriC, G. Baehr, 

747,841, 747,842 
Turbine, elastic fiuid, C. G. Ourtis . . . . . . . .  747,857 
Turbine wheel, elastic fiuid, J. Wilkinson . .  747,523 
Typewriter, R. W. Walker . . • . . • . . • • • • • • .  747,667 
Typewriting machine, C. Gabrielson • • • • • •  747,545 
Typewriting machine, L. S. Burridge . • . • • •  747,589 
Typewriting machine, O.  F. Hopkins . . . .  747,712 
Typewriting machine, F. W. Hillard . • • • . •  747,915 
Typewriting machine, electrical, W. E. 

Roherts 747,485 
Typewriting '';''achl;;e' ' p�p��' '�ia'';'p: ' 'F: ' w: 

Hillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,916 
Typewriting machine ribbon movement, F. 

W .  Hillard . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,917 
Underdrawers, A. G. Vela.ko . • . • • . . • . . . .  747,809 
Valve, J. W. Nethery . . . . . . . . . . . . . . . . . . . .  747,468 
Valve, automatic, A. L. Richards . . • . . . . . . .  747,769 
Valve, back pressure relief, C.  A. Cunning-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747.538 
Valve operating device, steam generator, J. 

E. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . 747,843 
Valve, pressure retaining, F. P. Skeffing-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,056 
Valve, tapping. L. W. Gates . . . . . . . . . . . .  747,547 
Varnish, etc . ,  composition of matter for 

removing, Stack & Peck . . . . . . . . . . . . . •  747,898 
Vault, grave, E. C. Hodges . . . . . . . . . . . . . . . 747,424 
Vehicle body, J. Vollman . . . . . . . • . . . . . . . • 747,810 
Vehicle, mechanically propelled, D. M. 

Dearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Vehicle, motor, H. Ford . . . . . . . . . . . . • • . • .  
Vehicle rnnning gear, J. C. Boyd . . . . . . . . .  . 
Vehicle top, A. Bancroft . . . . . . . . . . . . . . . .  . 
Vehicle window mechanism for canopy tops, 

747,860 
747,909 
747,531 
747,356 

J. L. Lawrence . . . . . . . . . . . . . . . . . . . . . . .  747,888 
Vending machine, T. N. Goffe . . . . . . . . . . . . . 747,414 
Vending machine, coin-controlled liquid,- J. 

AndE'rson . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  . 
Veneer cutter, J. Wolfinger . . . . .  ' . . . . . . . . . 
Ventilator, T. Hough . . . . . . . . . . . . . . . . . .  . 
Ventilator, G. E. Stevens . . . . . . . . . . . . . .  . 
Vessel for containing varnish, etc. , H. 

vise�Oj�n��c�bS�i; . : : : : : : : : : : : : : : : : : : : : : : : : 
Voting machine, I�. W. Luellen . . . . . . . . . . .  . 
Wagon box, dumping, Todd & Neff . • . . . . . .  
Wagon, dump, H. C. Tripp . . . . . . . . . . . . .  . 
Wagon loading attachment, automatiC, T.  

W. Moore . . . . . . . . . . . . . . . . . . • . . • . . • . . .  

747,835 
747,827 
747,427 
747,658 

747,644 
747,433 
747,455 
747,510 
747,808 

Washing machine, H. A. Bierley . . . . . . . . . . 747 .IH9 
Washing machine motor, G. E. Averill . . . 747, 352 
Watchmaker's pliers, Boylan & Chamber-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,852 
Water bag, H. E. Peterson . . . . . . . . . . . . . . 747,634 Water closet valve mechanism, M. C: Ghol· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,413 
Wa\er.. 

d
closet ventilating device, A. Drouil-

Wat:: cl�se'ts: ' �tc :: ' tl��h'i�g' ' ;e�e�';�i� ' 'fo'r' 747,'389 
A. M� Morrison . . . . . . . . . . . . . . . . . . . . . .  : 747,628 

Welding machine, electric, G. Baehr . . . . 747 354 Wbeel gage, J. P. Graber . . . . . . . . .  , . . . . .  747;603 
Winding and printing machine, W. F. Mar· 
Win�1��(>r'!,a�hi��; . th;�';d: . G. ' ·W: · F;'st�� : : �!�,��� 
Window cleaner, G. A. W. McNerney . . . . . . 747;566 
Window lock, E. Foster . . . . . . . • . . . . . . . . . •  747,403 
Windows, fanlights, etc., fastening for 

casement, C. Rosenheim . . . . . . . . . . . . . .  747,776 
Wine cooler, O.  P. GIiem . . . . . . . • . . . . . . . .  747 548 
Wire cloth, loom for making, I. J. 

' 

Neracher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,630 
Wood surfaces, Implement for filling, L. 

W. Nelson • • • • . • . . . . •  , • •  " " " " " " ,  147,891 Wrellcli, SOli ripe wrellcll, 

JANUARY 2, 1904. 

Valuable Books 
Home Mechanics 
for Amateurs 
This book bas achieved an unparalleled success In one 

week. and a Special Edl· 
tion of 4.000 copies has been 
ordered. It Is by far the 
largest and best book on 
���'�1�� e;J�e?1fI�

e
te� 

how to make things the 
����:IJ--;,i��;�e�

y �� ';tfi 
prove of value to yon-
��Ch

D�ol£Il�::��U ���r 
hands. Send for a circular 
glvin" contents-the circu­
lars costs onl

l, 
a cent-the 

�gg� �o�J'°�E:l
d
yO� f;�: 

to face you would be the 
first to purchase. The first 
lar"e edition Is almost 
goue, order to·day. 

3"0 PO lres 3�6 IllnstJ,'ations Price $1 .�0 

REVISED and ENJ,ARGED EDITION 

The Scientific American 

Cyclopedia �:::E.::�� 
15,000 Receipts. 734 Pages. 

Price, $1).00 in Cloth. $6.00 in Sheep. $6.�0 
in Half lliorocco. Post Free. 

This work has been re­
vised and enlarged, 
900 New Formulas 

The work is so arranged 
as to be of use not only to 
the specialist, but to th e 
t
eneral reader, It should 

h�ri,e
e s;.n�

l�g:ki:;o;�erl 
circular containing f u l l  Table of Contents will 
be sent on application. 

Those who already have 
I�: Cyclopedia may ohtlan 

1901 APPEN DIX. 
Price. bound In cloth, $1.00 

postpaid. 

TWENTY-THIRD EDITION 

eXPERIMENTAL SCIENCE. 
By GEORGE n. HOPKINS 

Revised and Greatly Enlarged. 2 Octa"VO Vol"""es. 1.100 
f'ages. 900 Illustrations. Cloth Bound, Postpaid. 
• $5.00. Half Moroeeo, Postpaid. $1.00. Or 

Volumes Sold Separately : ()Ioth. $3.00 
per Volume ; Halj Morocco. $4.00 per Volume. 

EXPWRIIUENTAL SCIENOE Is sO well known to 
many of our readers that it is hardly necessary now to 

�r: w�r�
e
u���g�ki�� 

decided some months 
ago tbat It would be 
necessary to prepare a 
new edition of this work 
In order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
�gft��n ��

c
"p��ITs6:�� 

wonderfu l  develop 
mentS ' in wireless tele-
���h);ee�,'1r m��Plft 
was necessary. there­
fore, tbat a good deal of 
neW matter sbould he 
added to the work In 
order to make It thor-
�W��tl:t�j':,�

a
�'J�: 

some 200 pages bave 
been added. On ac­
count of the Increased 
size of the work, it has 
been necessary to divide 
it Into two volumes 
handsomely bound in 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An'lnexpensive library 
of the best books on 
Electricity. Put up In a 
�h"o� �� lgu\� g

�,��xiC: 
student. the amateur, the 
worksbop. the electrical 
�Jfe��s� 

e
d'o�����: ��� 

books. as follows : 
Arithmetic of Electricity 138 pages, . . ,  $1.00 
E

�::�.� �
o
: ��

k
�
n
'¥lt8 

How to Become a Suc-

�:S:l�
l 
.
E�e�r

�
cl�n$I�� 

Standard Electrical Dic­
tionary. 682 pages. $3.00 

Electricity Simplified 158 Five volumes. 1,900 pages 
p�es. • • • •  lh.oo and O1Jer 450 illustrations. 
A 'Valuable and indispensable addJIUon w every lil>rary. 

th'<!��o�er::.,
t
v�=,:�t .?n�:.f,;;;ii �;'Il

� �i,
n
glJ':�ftig 

with silver lettering, and inclosed In a ngat foldlnjl box, as shown In the illustration, at the Special Reduceo 
Price of $�.OO for the complete set. The regular 
price of the five volumes is $1.00. 
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M echan ica l  
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Reference 

H E N RY H . /SU P L E E  
T E C H N I C A L  A N D  M E C H A N I C A L  E D ITO R  

O F  E N G I N E E R I N G  M A GAZ I N E , O F  
N EW YO R K  A N D  LO N D O N  

J. B. L I P P I N C OTT  C O M PANY 
PU BLI S H ERS : :  PH I LA D E L PH I A  

THE 

DRAFTSMAN 
IS DEVOlED TO THE INTEREST 

OF DRAFTSMEN OF EVERY CLASS AND OF SPEOAL · VALUE 

TO STUDENTS IN ENGINEERING 

AND DRAWING 

10 CleDte a Cop,,-
A Monthl,,- Paper 

=&1.00 per Year 

107 Th. B.ohmaD Building 
CLEVELAND .. OHIO 

Scientific American 
Wr�nch, J. C. Davison . • . . . . . . . . . . . . . . . . .  747,385 
Wrench, Miller & Jacobs . . . . . . . . . . . . . . . . . . 747, 624 
Wrench , C.  F .  Bliss . . . . . . . . . . . . . . . . . . . . .  747, 679 
Wrench, }I'. A. Moore . . . . . . . . . . . . . . . . . . . . .  747,747 
Wrench, W. C .  Blair . . . . . . . . . . . .  , . . . . . . . .  747, 851 
Yarns or threads from short fibers, apparatus 

for manufacturing, M. Muller • • . . . . • •  747,465 

DESIGNS. 

36,701 
36, 699 
36,700 

Ceiling border plate, D. H:' Wagner . • • • . • •  
Ceiling center plate, D. H. Wagner . . . • . • . •  
Ceiling corner plate, D .  H. Wagner . • . • • • . •  
Ceiling sheet metal border plate, D. H .  

Wagner . . . . . . . . . . . . . . . . . . . . . . . • . . . • . .  36, 702 
Ceilings and molding therefor, sheet metal 

field plate for, D. H. Wagner . . . . . . . . . .  36,703 
Collar, F.  Euelmann . . . . . . . . . . . . • • . . . . . . . .  36, 684 
Comb, E. B. Kingnian . . . • . . . . . . . .  36, 682 , 36, 683 
Comb, pompadour puff, J. E. Lowe . . • . . . .  36, 693 
Dolly or similar I}rtic1e, J.  W. Catty . . . . . .  36, 686 
Glass vessel, cut, J .  Wilson . . . . . . . . . . . . . .  36, 696 
Glove, �'. Schmidt . . . . . . . . . . . .  . . • .  • .  . • •  . 36,685 
Harmonica, H .  Hohner . . . . . . . . . . . . . . . . • . .  , 36,692 
Heater caSing, gas, J. J. Lawle r . . . . . . . . . . . 36, 698 
Ink receptacle, L .. A. Brown . • . . . • . . . . . . • •  36, 694 
Medallion or similar article, J. E. Straker, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 689 
Picture frame, H. L. Ashton . . . . . . . • . . . .  36,690 
Pictures, mirrors, etc . ,  frame for, E. 

Oldenbusch • • • • . . . . . . . . . . .  .•. . .  . . . . . . . . 36,691 
Spoons, forks, or similar articles, handle tor, 

Crees & Court . . . . . . . . . . . . . . . . . . . . . . . . 36,687 
Spoons, forks, or, similar articles, handle for, 

J. E. Straker, Jr . . . . . . . . . . . . . . . . . . . . . . , 36, 688 
Stove, W .  W. Woods . . . . . . . . . . . . . . . . . .  '. 36, 697 
Tray, G. F.  Kolb . . . . . . . . . . . . . . . . . . . . . . . . 36, 695 
Wagon body, O. H. Barschow . . . . 36,705 to 36, 707 
Wall plate, sheet metal, D. H .  Wagner . . .  36,704 

'rRADE MARKS. 

Alteratives, M. A. Wheeler . . . . . • . • • • . . •  41,705 
Antiseptic and germicidal preparations 

Provo Cltemical Co . . . . . . . . . . . . . . . . . . .  
' 

Braids, Guthman, Solomons & Co .' . . . . . . . . .  : 41,695 
41, 692 
41,723 Cement, pOl·tland, Alma Cement Co . . . . • • • . •  

Coats, vests, and trousers, Partridge & 
Blackwell . .  ',' . . . . . . . . . . . . . . . . . . . . . . . . . 41, 690 

� IlA. FRANKLIN 
Model Shop 

The Fran k l i n  M ode l  Shop,  
Experimental work for Inventors; 8ny-
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colleges. Exhibition models. Introduc­
tion samples of patented article... Spe­
cial tools for mal<IIlII: metal novelties. 
Inventions perfected. Dr .. wings and de­
signs worked out irom Inventors' Ideas. 
Send for circular 9. 

PARSEJ,L & WEED, 
129-131 West 31st Street, New York. 

� H E S C H W E R D T L E  S TA M P  C O  �' �TEEL STAM P S : lETTERS & F I G U R E S  
B R I D G E P O RT C O N N  

SPECIAL HOMESEEKERS' ' EXCURI!!UONS 
will be run via the Nlf1KEJ, PLATE ROAD from l��o� �-:'R��r:t� Tlt1�gui�

e
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o
�:t�� west, at exceedingl y low rates. Tloket. limited to :n days returning. See local Aitents, or write A. W. EOOle· stone, D. P. A.. 386 Broadway, Ne", York City. 

S P EC IAL MAC H I N ERY IO�':t���'i"al ���� 
(Jostilo Machine Works, 60 Ce.utre St., New Yor.k. 

M A T  C H FACTORY .-DESCRTPTION 
of an English factory. SCIENriFIC AlwmlCAN SUP­PLEMENT I 1 1 3 .  Price 10 cents. For sale by Munn & {'Al. and all newsdealers. 

250m �!�!�C�!lo!e-��!���:. , Parlor l'r!cks Catalogue free. 
MARTINKA & CO., Mfrs., 4il3 Sixth Ave •• New York. 

Model Machlne:ry and Experimental Work. W. H. CRAWll'ORD, 194 Broadway, New York City. 

Light Hardware Specia lties Wanted 
A lltl'lle manufacturer now making a number of light 
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their inventions manufactured Bnd marketed by a firm 
now do!ng large business with all the wuolesale hard­
ware houses. " Only those bavinfjl articles al read y per­
fected need repl y. Address, stating in detai l .  Dature of 
artIcle, and enclosing"stamped envelope for' reply 

POST OFFICE BOX 116 
ST. LOUIS, MO. 

S P E C I A L  -MA N U FACTU R I N G .  
D I ES A N D STAM PIN G S  TO ORDER .  

S P EC'L M A C H I N ERY- M O DElS·EXPERIMENTA L W O R K  D R O P  FORG I N G  D I E S  A N D  t RO P  FO R G I N G S  • 

H A R DWA R E  SPEC IALT I E S  E TC'  M A N F D  T O  O R D ER S E N D  S A M P L E S  O R  OR.AW I N G S  F O R  ESTI MATE S W R I T E  F O R  O U R  BOO K L E T  TH E G LO h E  M AC H I N E  & STA M P I N G  C O .  9 7 0  H AM I LT O N  S T. ,  C L E V E L A N D ,  O H I O . 

MA!oION' S Pat. Friction Pulleys and Clntch es 

����. M:t�\n��;,tl.!'��� ���I:�dH:�:;;�:�l!� Colree, W. T. Reynolds & Co . . . . . . . . 41,711 41 712 
Corsets, Kops Bros . . . • . . . . . . . . . . . . . . . . • . .  

'
41

"
691 ELECTRIC ITY H O W  TO MA' liE. A Dyna-Cotton piece goods, certain named, W. R: ' 

Grace Co. . . . . . . . • . . • . . . . . . . . . . . . . . . . .  41,693 Instrument, Electric �B: �tg{os::
e 5�;�&2" I1.���:.r:. 

Pat. Whip-Hoist ellectlve and simple. 
Manfd. hy VOLNEY W. MASON & CO., Inc. 

Providence, R. I., U. S. A. 
Dairy products, certain named, Borden ' s  HUBlER P U B L I S H I N G  CO.,  Box S. L Y N N ,  MASS. Condensed Milk Co . . . . . . . . . . . . . . . .  41, 709 
Explosive engines, W. P. Callahan & Co : : : : 41, 732 
Feed, chicken, Ross Brothers . . . . . . . . . . . . .  41,716 
Fertilizer, �'ederal Chemical Co . . . . . . . . . . . .  41,722 
Fire ex�lngulshers, chemical, J. T. Hair . . 41,728 
Fish, drIed, pickled, or otherwise preserved 

Exper imental & Mode l  Work 
Gir. 4; ad!vtce fru. Wm. Gardam & Son.4a.61 Rose St..N. Y. 

RosensteIn Brorhprs . . . . . . . . 
' 

Flour, Hunte r  Brothers Milling Co . . . 41,714 ' 41 715 SHOE BLACKING.-FORMULAS FOR 
Flowering pips, Stumpp & Walter Co . . . . . • •  

'
41

'
721 liquid and solid blacklml are Jrtven In SUPPLElIlEST 

Fluid compressors and compressor parts 
' Nos. 1 2 1 3  and 1239. -Price 10 oonts 8Mh. For sale 

H 
Gardner Governor Co . . . . . . . . . . . . . . . .  : 41,731 �_Munu�_Co�and .. ll newsdeal ers 

ematogenlc or blood forming Iron com­pounds, A. Gude & Co. Chemlsche $ 2 0 0.' A M O N T H  
FINE CONTRACT WORK 
�v:�� :::X:�'!I' f�gr:�;
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M rabrlk . • . . • . • . . . • . . . • • . . .  : . . . . . . . . . . . . 41,706 
M
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S, cured, J. C. Hutton . . . . . . . . . . . . . . . 41, 720 e cal compounds, certain named Alden 

M dP�emlcal Co. . . . . . . . . . . . .. . . . . .  : . . . . . • •  

M:dl�I��: ;��g�iJa�rg:�'g'IlI'6° ch�';'i�;'i . C�: : Medicine to cure headaches and neuralgia 011 Radical Rem edy Co. . . . . . . . . . . . . . . . .  : 
, olive, H . Kienzler . . . . . . . . . . . . . . . • . . . . .  

Ointment, cosmetic, A. A. Baldner . . . . . . .  . 

41,704 
41,700 
41, 703 

41, 699 
41,717 
41,696 

Paper and film, sensitized photographic An· . thony & Scovill Co . . . . . . . . . . . . . . .  :. . . . . 41,689 

ODe reliable man or woman in each oount;r 88 manager, to exhibit. take orders and ap. 
ro!

n
!:,'f:i�: �c;.rdH�J:::

8 ����:�rl� ventioD. Automatioalb gen­erates fuel 11'&8 from kerosene oil. Miniature Gas Works. Ab­soluteb sate. Enormous de-
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8 World Bldjr., ClInelnnatt, O. 

grade of tine work In our Contract Department. 
Corresoondence solicited. 

G U NDLACH.MAN HATTAN OPT. CO.,  Rochester, N. Y.  

PATTE R N  MAKERS :�E�a·fllTY OF 
PATTERNS FOR CASTINGS of all kinds 

GffiSON & FU(JHS Telephon. 1I111'Z' J SprIDg 1118 W. Houston ,St., New York 

MODELS &. E X P E R I M E N TA L  W OR K .  
Inventions developed. Special Machinery. 

E. V. B A I L LAR n .  Fox Bld�  .. Fran k l i n  Square, New York. Paper, carbon, A. P. Little . . . . . . . . . . . . . . .  41,687 
Paper, certain named, International Paper 

Pap�; ' 
clip;,

' B�il�y' '&' p";ki�s�� . : : : :  : : : : :  : PLAY S Dla)olrues, Recitations and 
Powder, tooth, Radical Remedy Co . . . . . . .  ' other Entertainments. Send for 
Pumps and pump parts, Gardner Governor 

. free catalogue of over 2.OCO plays. 
Co. . . .  . . .  . . . . . .  . . .  . . . . . . .  . •  . • .  . .  . . .  . • .  41, 730 The Dramatic Publ ishing Co. 

41, 688 
41,725 
4 1 , 698 

Remedies for cure of rheumatism and .Im- 3 5 8  Dearborn St .. Chicago ,  or 40 W. 2 8th St .. New York 
liar diseases, M. H . McMahon . . . . . . . . . 41, 702 rr;;;;;;;;;;;;;;;;;;;;;;;�;;;;;;;;;;;;;;;;� Remedy for E'C7.ema and other skin diseases, 
Carbo Chemical Co . . . . . . . . . . . . . . . . . . . .  41,701 

Rice, Dolan Merca ntile Co . . . . . . . . . . . . . . . .  41,71;) I Saddlery hardwarl?, certain named, Eber-

T 
. 

Salv��r�aM:��fl't���)g,g c�� : : : : : : : : : : : : : : : :  :u�� he SC1' entl' ·fl' C A'me' rl' can Silk linings and silk , fabrics for dress goods, 
Burton Bros. . & Co . . . . . . . . . . . . . . . . . . . . .  41, 694 

Steel in certain Darned forms, Jonas & Col-
ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 733 

Tea, Society for Tea Trade, W .  Wlssotzky 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,710 

Thermometer tubes, Buffalo Dental Manu-
facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tonic cordials, Nelson, Baker & Co . . . . . . .  . 
Trusses and other orthopedic bandages and 

appliances, hernial, C .  A. Delbret· 
Claverle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

41. 724 
41,707 

41 ,�08 1 
Typewriter ribbons, American Ribbon & Car-

bon Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 686 
Vehicles and parts thereof, certain named, 

Gibbs Engineering & Manufacturing 
Company . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  41 , 729 

Wire netting, Verkaufsstelle der Verelnigten 
Deutschen Drahtgetlecht · Fabrlkanten 
Gesellschaft mit Beschrankter Hartung . .  41 , 727 

LABELS . I "Aunt Betsy ' s  Cordial, " for medicinal cor-
dial, A. L. Champlin . . . . . . . . . . . . . . . . . 10,621 

"Bailey ' s  Standard Gloves, " for gloves, C. 
Bailey & Sons . . . . . . . . . . . . . . . . . . . . . . . . 10, 61 3 1 

"Bailey ' s  Standard Gloves, Assorted Sizes, "  
for gloves, Bailey Knitting Mills . . . . . . . .  10,612 

" C .  N .  R. Plaster Preventive of , Car and 
Sea Sickness , "  for plasters, C .  N .  Reed 10,629 

" Graham Biscuits, " for biscuits, Ontario 
Biscuit Co. . . . . . . . . . . . . .  . . .  . . . . . . . . . . 10, 619 

" Gr��diJl��s
s. 

Q�.
iCk

J .  
Cd��'��Ol��h . �::������� 10,628 

"Hollister'S Rocky Mountain Tea Nuggets, " 
for medicine, HoJIlster Drug Co . . . . . . . .  10, 625 

"J. H. Small , "  for cigars, L. Roses, Sons 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,620 

" Mountain Sage Bitters, " for medicine, 
Mountain Sage Malt Tonic C o . . . . . . . . . .  ro, 624 

"On tario Biscuit Co, " for biscuits, Ontario 
Biscuit Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 61 8 

" Ontario Malt Biscuits , "  for biscuits, " 
Ontario Biscuit Co. . . . . . . . . . . . . . . . . . . W, 617 

" Queen Louise Face Massage Cream . "  for " 
complexion cream, N. Lopard & Co . . . .  10, 622 

"Red Raven , "  for shoes, Fleishman, MorriS 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,614 

"Shepard ' s  Lung Food , "  for medicine, J. 
C .  Shenard . . . . . . . . . . . . . . . . . . . . . . . . • • .  10, 621) 

"Smith ' s  Wondpr Worker, " for a medicine, 
W. K .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . •  10, 627 

"Sunnyhrook Creamery Butter, " for butter, 
Helmet Creamery Co. . . . . . . . . . . . . . . . . . 10,61 6 

" Sunshine Condensed Mllk , "  for condensed 
milk, Unltpd States Condensed Milk Co. 10,61 5 

"Tamazula, " for hair toniC, L. E. Warner . .  10,623 
"White Rose , "  for lime, Saginaw Lime & 

Lumber Co. . . . . . . . . . .  " ' . " . . . .  ' .  10, 1130 

PRINTS. 
" D r .  Pierce's Golden Medical Discovery," for 

medicine, World ' s  Dispensary Medical As-
socia tlon • . . . . . . . . . . . . . . . . . . . . . . . . • . • . • .  " 870 

"Dr. Pierces Golden Medical Discovery and 
Dr. Pierce ' s  Favorite Prescription, "  for 
medicine, World ' s  Dispensary Medical As-
socia tlon • • • • • • • • . • . • • • • • • • . . • • . • • • • • • . • • •  871 

A printed copy of the specl1!catlon and drawing 
of any patent In the foregoing list, or any patent 
In print Issued since 1863. will be furnished from 
this office 'for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtaIned by the In­
ventors fo� any of the InventIons named In the forp· 
goIng list. For terms and rnrther particulars 
addre .. MUDD ,. Co. , 361 Broadway, New York. 

F or Nineteen Hundred and F10ur 

ELABORATE PLANS are be­
ing m a d e  to m a k e  the 
Scientific AIDerican. in 
every respect, superior to 

what it has been in the past. The 
E d i t  0 r i a  I Department has been 
strengthened, and c o n  n e c t i o n  s 
h ave been made with able corres­
PQndents not only in the principal 
sections of this country, but in the 
.principal capitals of Europe. By 
means of our elaborate system of 
non -resident corresponde nts a n d  
coadj utors, the S cientific A IDe. 
rican is able to furnish its read ers 
with the very latest information in 
regard to the most recent scientific 
discoveries and researches in all 
parts of the WOT ld. Engineering 
works of im portance are fully illus­
trated and described, and the latest 
experiments in aerial navigation, 
marine propulsion , automobiling, 
yachting, and in dustrial progress 
in all its form s will be found in its 
columns. The progress of inven· 

tion is carefully followed in a special department on patents, which is 
published every two or three weeks . Each issue contains a • •  Notes and 
Queries " Department, which is devoted to an swering, without charge, 
qu�stions of subscribers concerning a great variety of subj ects, electrical , 
scientific, and industrial in character. 
tJI Special issues of the ' .SCientific AIDerica.n, which are published 
from time to time without any extra expense to the subscriber, have been 
found to be of th e greatest value, and have served to greatly increase 
th e circul ation, which during the past year, has exceeded the record 
of all previous years. 
t][ Subscribe now for 1 904. 

Subscription Price, $l.OO Per Year. Sample Copy Free 

MUNN & COMPANYt P u b l i s h e r s  
YORK CITY 361 BROADWAY, NEW 
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S��PB5 
" The Pen That Fills Itself" 

Dip pen in any ink well or any ink, press lever and operation is 
oyer, As a matter of cleanliness. cC!mfort and convenience don't 
you owe it to yourself to learn more about this perfect pen 1 

If you will let us send you Ollr beautiful new illustrated 
catalogue, it will make you a CONKLIN enthusiast. 

The Conklin Pen 00. l1�'!f:.r!�°c'M·:e. 

PATENT AERIAL 

ROPE TRAMW AY 
Perfect Grip Clip. Absolutely Safe. Loads Automatically. Unloads Automatically. 

Operated by One Man. Cost of Maintenance Low. CapaCity Largest Obtainable" 

A. LESCHEN  & SONS  ROPE OOMPANY.  F}i�t
m
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Branch ) 92 Centre Street, New York City. N. Y. 1717-23 Arapahoe St., Derver, Colo. 
Uffices, I �Ia.�o �

a
:'YJ�����;/W�����tgomery & Mission Streets, San FranCiSCO, Cal. 

Laboratory 6lassware', 
A p p a r a t u s; C h e m i c a l s. Photo 
Lenses and Shutters, Field 6lasses. 
Projection Apparatus. Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De· 
partments Round the World. Catalogs . free. 
Bausch � Lomb Opt. Co. 

"J ROCHESTER, N. Y. 
New York Chicago Boston Frankfurt. 

CRESTMOBILE $750 
T h e  B E S T  CAR B u i l t  i n  America 

Proved by Its 
Splendid Records. 

Tonneau for Four, $860. 
Other LOW 

The Balanced Motor 

Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature of the 

Haynes-A pperson Car 
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.... ... u. �""� RD .... R'nllc.�Cfl. Lane. Fa"ingdon St., London, E. C.:  in Anstrnlia by Rae, Mnnn _" Represented in Great Britain by American Agencies, Ltu., 88 ShOt! 

• if ",, ' , l-I f� �I, I �. u r & Gilbert, 47 Market St., Melbourne. 

:".-:::,.,.. :::: C.H.BisLVaCOCl,'CA60 I LL.us-. 
Priced Models. 

oped through tea years of bard service, and baa been 
more thoroughly tested nnder all conditions tban any 
other transmission mad�. 

Should this be of interest. we shall be glad to 
tell yoU mOl'e about it. Send for our literature 
THE HAYNES-APPERSON CO. , Kokomo, Ind. 

(The Olae$/; Builder8 o.f Motor Oars Vn America) 15 to 21 Clinton Street. 

CONTROL OF FIRE.- VALUABLE PA-
per on fire extinguishment. SCI ENTIFIC AMERICAN 
IlUPPL EMENT 1 1  34. Price 10 cents. For sale by 
Munn & Co. and all newsdealers. 

YOU ARE EASY 
If you need a carpenter to help yon repair your roof with 
Warren's Natural Asphalt Sand Surfaced Roofing 

The best and most ser­
viceable prepared roofing 
on the market. It is dur­
able, fire-proof, and does 
n
�o���

i
�:fcr;

n
��

n
fay in 

rolls containing 108 sq. ft. 
Warren Chem ical & Mfg. Co. ,  1 8  Battery P I . ,  N ew York 

(N6INffR'S LICfNSf 
Mechanics, Engineers. F iremen, Electricians, Etc. 
4()..page pamphlet containing questions asked by Exam­

ining Board of Engineers SENT FREE. 
New 96-page catalogue sent free. 

GEO. A. ZELLER., Publisher 
68 S.  Fourth Street St. Louis, Mo. 

Stalo� AU varieties 8"t lOwest prices. Be
. 
st .RaUroad 

Track and Wag:on or Stock Scale, made. 
Also 1000 useful artICles. in c luding Safes, 
SeWIng Machines, BiCYCles, Tools. etc. Save 

Money. Lists Free. CHICAGO SeAL E CO .. Chicago, III 

CHJlBTEB 
EIGIJES 

GAS 
AND 

GASOLI NE 
1903 catalog really. 
CHARTER .GAS 
ENGINE CO. 

Box 148, Sterling, Ill. 

LOW RATES WEST. 
The NICKEl. PLATE ROAD will sell speoial one·way 

Colonist Twke.ts to point .. alJ through the West and 
���:���i�\6

e
7J�iy. 

r
l��' 

o
ft fi��� 

a
�gn\���lir:

s
:��� 

West, you cannot alford to overlook this. See local 
Agents, or write A. W. Ecclestone, D. P. A., 385 Broad­
way, New York City. 

Automobile 
EJGIJES TIi�T 

G ET 
YOU 
THERE 
AND 
BACK 

The World's best steam en-
e��

s
onti

g
ii8'¥"6'�'t �t�

ap. 
Send to-day for catalogue. . 

MASON R E G U LATOR C O . ,  
1 5 8 S u m m e r  Street. 
Boston. Mass. 

MARINE ENGINES 
1, 2, 3 and 4 
Cylinder · 

Launches 
17 to  50 fellt 

Send for 
new catalol< 

GRAND RAPIDS GAS ENGINE & YACHT CO. 
Grand Rapids, Mich. 

GAS ENGINE 
16NITERS 

LATEST TYPE.  BEST MADE. 
For Marine, AlltomobiJe o r  Stationary 

Engines. Fully Guaranteed. 
Write for Circular. 

The Carllsle & Finch Co., 
283 E. Clifton Ave.. Cincinnati. Ohio 

CRUDE  ASB ESTOS 
D I R E OT F R O M  M I N E S  

P R E PA R E D R .  H.  M A RTIN ,  
ASBESTOS FI BR E OFFICE, ST. PAU L  B U I L D I N G  
f o r  Manufactu rers u s e  220 B 'way, N ew York. 

u. s. A. 

STE R E O PTI C O N S  
and Moving Picture Machines. 
Write and we will tell you how 
to give en tertainments that 

LlOUIO PISTOL 
��r::!,��ed(or ,!��)

8�fth
t�:t �:�� 

manent l�fu:ry. Fires and rec.harges by 
pulling trigger. Loads from any liquid. 
No cartridges requiren. Over 10 shots in 
one loading. Valuable to bicyclists, unescorted ladies, cashiers, 
homes, etc. Retails for oUe. Good margin to the trade. 

PARKER, STEARNS & S UTTON , 2 2 6  South St.,  New\ ork 

DEPARTM ENT 

" Index" 
the right 

The 
gets 
pencil 
right 

to the 
person. 

There'S satisfaction for you every 

time you use a: pencil-after you 
get the " Index. " It's a 32-page 
book of pencil information we're 

glad to send free to any address 

on request. Write to-day to 

Members of the Association of Licensed AutoUlobile Manufacturers. 

National Automobile Mfg:. Co., San Francisco, agents 
for Paoific Coast, branch store. 381 to 385 Wabash Ave. 
Please mention the SCIENTIFIC AMERICAN when you communicate with us. 

J E S S O P  S T E E L  C 9  M F" R �  OF C R UCIBLE SHEET STEEL WA S H I N G T O N , PA . : 
BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIO AMERICAN SUPPLEMENT 1 1  �3. 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for catalogue. 

EA!STERN GRANITE ROOFING CO, 
Irving Building New York 

Formerly Parsons Horological Institute 

l'EORIA, ILLINOIS 

LARG EST and BEST 

Department W 
JOSEPH DIXON CRUCIBLE 

Jersey City, N. J. 
Co. INDIAN MOTOCYCLE 

WATC H S C H O O L  i n  A M E R I CA 
We teach Watch Work, Jewelry, En­
graving) Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. ' 

Send for Catalog of Information. 

BEAT · BRICKS. 
ALL HOLLOW. 

HOLLOW CONCRETE BUILDING BLOCK MACHINES 

Bridge Across Fox River at Appleton, Wis. 605 feet long. 22 feet. wide, built of Palmer's Hollow Blocks. 

-W-A R N I N G ! 
Buildiugs erected with these patented blocks are 
snbject to royalty "-nd Mechanics' Lien. if same is 
not settled, unless parties erecting buildings have 
secured their licenses from The Harmon S. Palmer 
Hollow Con crete Building Block Company or their 
duly authorized agents. 

Cement and Sand. 
Blocks From 

These Machines 

��c"e ';t�t\:'e";.l
t 

fI:e
e:tii��l�:���f::'d 

rain and moisture, and afe positive 
non_condnctors of heat and cold. 
These bricks are liJ'Cb} strong and 
UtJen:lth N�h�':f.ger�ad�

uii�in�ii�� 

�i�rhl���n� i��riig �,=,���, 't��� 
like natural stone, last longer, and 
CRn be colored or ornamented 
as desired. 

Tbese machines for making the 
above tum out 400 to 600 cubic feet per 
day ·in· hollow blocks. ·The blocks are 
absolntely fire, water, frost 
and vermin proof, and need 
neither paint nor repairs. require no 
bacldn� of bricks, and safely carry 
:floors, jOists, beams and roofs. 

Hollow space atrords faciliti.es for 
gas and water pipes, electric wires, 

. speaking tubes, etc. 
Exclusive territory for manu­

factnring witb these machines 
cau be secured by prompt 
action. 

'write at once for full information. 

HARMON S. PALM ER,  H OLLOW OONORETE BU ILD I N G  BLOOK 00.  
WAS H I N C TO N ,  D. C. 

I HENDEE MFG. CO. 
Get our 1904 catalOg:. SPRINGFIELD, MASS. I . -

NEW ENGLAND WATCHES 
TH�[W SCOUT 

Fourteen Size, Thin Model. In a 
Nickel Silver Screw Case. Non­
MagnetiC. Dust and Water Proof. 
�h:o�����, �r;��:!�d ����y �:; 
convenient. 
Rea!1y for Deliverv. January, 1904. 

THE N E W  E N G LAND WATCH CO. 
37 Malden Lane 

NEW YORK 

Spreckels Building 
I:lAN FH,ANCrSCO 

131 Wabash Av. 
CHICAGO 

7 Snow Hill 
LONDON 

PRES I D EN T' S US P E N D E RS _ Comfort amd service. f,. Guaranteed-" All breaks made good." SOC amd 'I.GO. " Any shop or by mail. C. A. EDGARTON MFG. CO .. Box 222, Shirley. Mass. 
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