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DYNA�IT E  CRUISER FIASCO, 
The annOUll('ement from Washington that the Secre­

tary of the Navy is likely soon to ol'(ier the (lisman­
t1iug of the once-famou� dynamite cruiser "Vesuvius" 
will cause no surprise to students of naval matters 
who have kept in tOUdl with the latest history of the 
much-vaunted "dynamite" gun, It was at a time when 
the pneumatic guns of Zalinsky for throwing gun­
cotton in large quantities were at the very height of 
their premature reputation, that Congress, in spite of 
the recommendations of the naval experts to the con­
trary, ordered the construction of a fast cruiser which 
was to be arme(l entirely with pneumatic. dynamite 
gUllS, At the same time large appropriations were 
made for the emplal'ement of uatteries of the same 
type of gun at various t:ommanding positions on the 
United States seaboard, such as Sandy Hook, the en­
trance to San Francisco harbor an(l the entranee to the 
Sound, If, aS'is likely, the (lynamite guns of the 
"Vesuvius" and the ('ostly, compli('ated apparatus for 
working them are removed from that vessel anel sold 
for old junk, there will be a precedent for such action 
in the recent fate of the (lynamite guns at Sandy Hook 
whkh, costing originally hundreds of thou�ands of 
dollars, were sold for the paltry sum of $20,000, Those 
who were responsible for the construction of the 
"Vesuvius," and who stilI have faith in the annihilat­
ing powers of the dynamite gun, cannot complain that 
their theories have not received every encouragement 
to demonstrate their practical value, The "Vesuvius" 
was sent to Santiago for the avowed purpose of blowing 
the Santiago forts into submission: but although 
she threw a few tons, more or less, of guncotton upon 
the Cuban coast, it has yet to be proved that any 
material damage was done to the Spanish fortifica­
tions, It is to be hoped that in the dismantling of 
this vesool, we shall hear the last of this ill-advised ex­
ploitation of a costly fad, 

---- ---�-� ___.-l ...... _---

THE INSPECTION OF THE BROOKLYN BRIDGE, 
It is gratifying to note that under the present admin­

istration the shameful I!eglel't of the Brooklyn Bridge, 
whit:h oceul'l'ed under Tammany rule, has given place 
to a very thorough and systematic care of this, the 

most monumental engineering work in America, One 

immediate result of the appointment of a thoroughly 

qualified engineer as Commissioner ot' Bridges is, that 

the strueture is now inspected and kept in repair with 

the same business-like methods that charaeterize the 

maintenance of a first-class railroad, In his recent 

report, Commissioner Lindenthal states that there is 

now a careful and systemati<' inspection of the bridge 

made each working day by a gang of men, acting under 

till' supervision of the assistant engineer in charge, 

who keeps a daily record of what is done, A force of 

riggers, riveters, carpenters and painters is eonstantly 

employerl in making repairs and general improve­

ments, It will be remembered that some eighteen 

months ago, when se,veral of the suspender rods broke 

at the middle of the span, the bridge came very near 

to experiencing a colossal disaster. The publie will be 

glad to know that these rods and their eonneetions 

(alwaY8 a faulty feature in the construetion of the 

bridge), are receiving special attention, Every sus­

pender rod, and each stirrup rod of the wire-rope sus­

penders, is subjected to minute inspection. This in­

volves the removal of the rods one at a time; and if 

there is the slightest sign of corrosion and rust. the 

rod is either repaired or replaeed by new material. 

The hinged bearings of the short suspender rods are 

now kept oiled and thoroughly lubricated, More­

over, a number of tests have been made on full-sized 

rods which have been removed from the structure, and 

we are informed that, in every instance when the rods 

were tested to destruction, it was found that they de­

veloped from ten to twel ve times greater strength than 

the maximum load which the rod would be required to 
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sustain in the bridge, This resu It, by the way, fully 
hears out the concillsioml reached by thE' SCIENTlFIU 
A�IEltIL\:\ when we inspecterl the hinged hearings and 
broken rodH at the time of their failure, We pointed 
out that these memhers were amply sufficient for their 
work, provided only that the hinged bearings were pro­
teeter] from rust and kept in a well-lubri<:ated f,on­
dition, 

• •  1 .  
THE ARMST:RONG ORLING WIRELESS TELEGRAPH. 
Some time ago we des{'rilJed in the S""';:-\'I'II<'I(' A .IH:ltI ­

(',\x the wireless telegraphic. and telephonic apparatlls 
devised hy Messrs, Armstrong and Orling of Lon­
don_ This invention has now been perfeeted sllf­
ficiently to be placed on the market, and two factories 
are being eref'ted, one in BlIckinghamshire, England, 
and the second in B'rance, 

Since Ollr (lesf'ription was published one or two im­
portant improvements and alterations have been matle, 
At that time, the inventors were experimenting with 
new receivers and transmitters of greater sensitive­
ness, since the ones they were using were only ef­
ficient for a distance of about 2 miles, but by ('on­
tinued investigations they have inereased the efficiency 
to 20 miles, 

When telegraphing over a greater distance the in ven­
tors intenc]ell, as described in our previolls article, to 
place automatic. relays at intervals of 20 miles which 
would re(:eive and re-transmit the impulses with re­
generated potentiaL Now, however, they have devispd 
an alternative and apparently superior process, similar 
to that of Mareoni, L e" by high poles, from the upper 
extremities of which the electrical impulses are trans­
mitted, The one advantage of the Armstrong-Orling 
system, however, is that the poles do not need to be so 
lofty, nor is it necessary to increase the height as the 
distall<:e from station to station increases, This is 
due to the high efficiency of their capillary relay, the 
mechanism and principle of which we also fully ex­
plained, This relay has been submitted to ('omparative 
tests with the Siemens' relay, which is used by Mar­
coni, and the results have been very startling in char­
ader. A Siemens' relay with a CUl"'ent of 8 volts was 
affected at a maximum distance of 1 ,600 miles: the 
Armstrong-Orling relay reeorded eleetrieal impulses of 
only 0,' volt potential at a distan('e of 12,990 miles, 

It will be recollected that Marconi failed to validate 
many of his inventions in the Enropean countries, 
The reason for this has since been proved to be due 
to the fact that Armstrong and Orling were ex­
ploiting in the same field, and had protected their in­
ventions before Marconi began his investigations, 
Nothing has been heard of the Armstrong-Orling in­
vention until lately, owing to the fact that the inventors 
were sufficiently wealthy to pursue their investigations 
without seeking any extraneous financial assistance, 
Consequently they have not placed their apparatus 
upon the market until the invention has been suf­
ficiently advanced and perfef'ted to render it practic­
ble and of commereial utility, 

... - .... 
ELE C TRIC TRACTION ON ENGLISH SUBURBAN ROADS, 

Owing to the severe competition with whieh the Eng­
lish trunk railroads are threatened in their suburban 

traffic around the big cities by electric street railroads 

<t1l(1 deep level eleetril' tubes, one 01' two or the big rail­
roads are preparing plans for the electrifi('ation of their 

suburiJan tracks to meet the f'ompetitioll, The Lan(oa­

shire and Yorkshire Railroad, which serves several busy 

('ities, snch as Liverpool and Manchester, have prepared 

elaborate plans for the conversion to electril'ity of 

many of their short tracks, The first experiment with 

this system is to be made upon a braneh line running 

from Manchester to Liverpool through residental dis­

tricts, The population is more dense in this area 

than in any other part of England ex(,ept London, Be­

tween Liverpool and Southport there is already a 

fifteen minute serviee, and around Manehester some 

branches have trains nearly as often, With eleetrie 

traeiion a fOllr or five minute service or less would be 

inaugurated; and by having motors fitted to ea('h 

car, the train could be made lang or short aCf'ording to 

the exigences of the traffic at different hours of the day, 

When the Mono Railroad between Liverpool and Man­

chester is completed, by whi(,h the journey of 36 I/c miles 

is to be accomplished in twenty minutes, the electrification 

of this section of the main trac]{ of the Lancashire and 

Yorkshire Railroad will probably be eompleted in order 

to meet the mono-rail competition, The journey with 

steam traction oceupies at present forty minutes, The 

North Eastern Railroad, another large concern serving 

the busy portions of Northeast England, are going to 

convert to ele('tricity at once a number of their bran('.h 

traeks, commencing with the Newcastle to Tynemouth, 

the Gosforth to Ponteland, and the Quayside branches, 

The North Eastern will be the first great English rail­

rO:!ld to adopt eleetrie haulage, though the other trunk 

railroads are contemplating a similar conversion upon 

an elaborate scale, At the present moment there is a 
great movement in Great Britain toward the adoption 

of electric traction upon an extensive scale_ 
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THE GREATEST OF BAT TLESHIPS. 
We wish to call particular attention to the magnifi­

cent United States battleship, of which we present an 

illustration elsewhere in this issue, It may be stated, 

we think without fear of eontradiction, that the 

design whieh has been drawn up by the Navy 
Department of the "Connecticut" and "Louisi· 
ana" represents by considerable odds the most 
effective fighting naft, both for offence and defence, 
that exists anywhere in the world to-day, either afloat, 
on the building ways, or on paper, Seeing that the 
first duty of a battleship is to fight-to work the 
greatest possible amount of injury to the enemy in 
the shortest possible time-it is evident that, in this 
respect the measure of the efficiency of the ship will 
be the weight, number, and disposition of her guns_ 
From revolutionary times to the present day America 
has realized this cardinal fact, as proved by the num­
ber and weight of the guns with which her war vessels 
have always been armed, It was to their crushing 
superiority in gun fire that the American ships in the 
sea fights of the war of 1812 owed their brilliant and 
oft-repeated victJries; and it is a gratifying fact that, 
when it came to the question of the creation of an 
entirely new navy, our naval constructors never 
lost sight of the advantage of ('arrying a morp 
numerous and powerful armament than your oppo­
nent, Witness the tremendous battery of the "On'­
gon" and her sisters with their four 13-inch and eight 
8-inch guns in the main battery; or note the eight 
8-inch guns carried by the "Brooklyn," a main batten' 
the like of which is not to be found in any other 
cruiser of her displacement in foreign navies, The 
same chara,'teristic is seen in the "Kearsarge" and in 
the admirable designs of the "Alabama" and "Maine" 
classes, 

Now the "Conneeiicl't" and "Louisiana," which, 
with the great British battleships "Edward VI!.," 
"Commonwealth," and "Dominion," are the five largnlt 
warships in the world, mounts a battery which is so 
heavy as to place these vessels practically in a class 
by themselves, Each carries four 12-inch, eight 8-
inch, twelve 7-ineh an(l twenty 3-ineh guns, The next 
most powerfully armed vessel is probably the "King 
E(lwanl VIL" She also carries four 12-inch, but in­
stead of the eight 8-in('h she h armed with four 9,2-
inch guns, This, of course, is a mu(,h more powerful 
weapon than the 8-inch gun, but the rapidity of fire 
flOm the eight 8-inch, that is to say, the number of 
shots delivered in a certain time, will be so mU('h 
greater that there will be far more likelihood of 
getting in an effective blow, It is the broad8ide bat­
tery of twelve 7-ineh guns, however, that renders the 
"Connecticut" so much more powerful than the "Kin!,: 
Edward VII,," whieh carries only ten G-inch against the 
greater numller of 7-inch, An increase of an inch in 
caliber, when you get to the size of a 6-inch, means a 
great increase in power, Furthermore, the "Conneeti­
cut" will carry twenty of the 3-inch guns, as against 
ten or twelve of the same caliber ('arried by the latest 
'British battleship, The "King Edward VI!." will 
have about the same amount of armor protection as 
the "Conneeticut" and half a knot greater speed, 
Outside of the latest British design there is no foreign 
war vessel that can compare in size, battery and pro­
tective qualities with our latest designs, The "Con­
nedieut" is to be constructed at the government navy 
yard, Brooklyn, a fad which is a guarantee that tlw 
workmandhip will he of the very highest quality 
throughout. 

� .. ----�- - -- ----�-

FESSENDEN WIRELESS TELEGRAPH PATEN T S  
ALLOWED, 

The last issue of the Patent Office Gazette contains 

thirteen patents on wireless telegraphy apparatus 

which have been granted to R. H, Fessenden, who is 
an expert of the Weather Bureau at Washington, 

Among the patents are included a device for Signalling 

by magnetic waves, a current-actuated wave-responsive 

device, and also a conductor for wireless telegraphy 

apparatus, ThiH is the apparatus to which reference 

was made recently in the Scn;NTIFI<' A�IEIlI<'A,\, as 

having been employed by Mr, Fessenden in competitive 

tests of the wireless system which were made on thA 

Carolina coast some little time ago, It was stated at 

the time that the results secured by Mr, Fesspnden's 

device were superior to those of any other systemH 

included in the tests, 
• •• •  

The tallest Eteel chimney in the city of New York 

was recently torn down, The stack, which was 18 feet 

in circumference, consisted of thirty sections, each 

weighing a ton, In taking down the chimney, the 

workmen rigged up a scaffold about 10 feet from the 

top, Perched upon this support they punched out the 

rivets that held the adjacent sections together, and 

lowered the two sections, weighing two tons, by ropes 

connected with windlasses, The scaffold was then 

lowered to the next two sections, where the disjointing 

work was continued, The removal of the chimney was 

effected at a cost of about $2,000. 
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THE PASSING OF AMERICAN PLAGUES. 
BY G"J<.;ORGI:; ETHELBEHT WALi::'\H. 

Ancient E gypt in all her tribulations had no more 
disastrous plagues of flies or lice than were the great 
insect scourges which visited different sections of the 
United States in the past, and the gradual passing of 
these plagues before the work of science marks a new 
era in our agricu ltural and industrial life. The story 

of the terrible scou rges form dramatic and picturesque 
background for the history of  the great West, and they 
are intimately wrapped up and interwoven with the 
struggles and discouraging hardships of a race of 
pioneers who lived their tragic lives to conquer an 
empire for future generations to enjoy. Counties and 
States equal to half of continental Europe were visited 
by the plagues of  locusts, chinch bugs and grasshop­
pers, and their entire vegetation laid as bare and 
waste as i f  swept by fire. 

Some recent statistics have been compiled by the 
Washington' agricultural experts w hich tend to show 
that back in 1 8 6 7  the total annual loss to the farm 
crops of  this country from insect ravages amounted 
in round numbers from $ 200,000 ,000 to $ 3 00,000,000. 
On e  well-informed expert places the losses even 
higher, or about $ 3 3 0,000 ,000 .  These losses were 
sustained in  d ifferent parts o f  the country, 
and included insects wh ich attacked the grain, 
corn, fruits and animals of the farming States .. 
Some years the breaking loose of  hordes of well-known 

insects o f  grain or fruits would totally destroy the 
crops and cause such gen'eral distress and poverty that 
starvation seemed to threaten the inhabitants o f  en­
tire counties and States. 

The great locust plagues were among the earliest of 
the West and Northwest, and those who remember 
these terrible visitations will never forget the condi­
tions under which farmers were forced to live for 
months at a time.  Men became frightened and para­
lyzed with fear ; prayers were offered up in churches 
and public  places to remove the awful plague, and 
even executive proclamations were issued by the Gov­
ernors of the afflicted States call ing for general sup­
plication for divine aid in removing the visitation.  
In 1 877 the Governor of  Minnesota issued such a 
proclamation, appointing the 26th day of April as a 

day for prayer throughout the State for this purpose. 
I n  1873 considerable damage was done to the gras s  
a n d  grain crops by t h e  locusts which appeared in  
southwestern Minnesota, and by the following season 
they had spread so  that they cau sed general alarm. 
Millions o f  the creatures appeared, and they swept 
across the country destroying every green thing in 
th eir way. 8"0 great was the destruction to the crops 
that an appeal was made to the Legislature the follow­
ing winter, but nothing was done to check the scourge, 
and in 1 8 7 5  the swarms had multiplied tenfold.  

During that summer,  and the two succeeding ones, 
the scourge spread with alarming rapidity throughout 
the State, and into adj oining States, until there was 
such a succession o f  crop destructions that the in­
habitants were reduced to starvation. Efforts were 
made then to destroy the plague and to invent some 
means of  checking its further spread. Coal oil  was 
distributed throughout the infected d istricts to destroy 
the insects, b u t  thi s  primitive and clumsy method 
seemed to have little sensible effect in diminishing 
their numbers. 

Farmers and their families spent their summers in 
destroying locusts. In the Dakotas and I owa their 
numbers became so great that people were in  despair. 
It was impossible to raise crops.  I f  they were raised 
the swarms of locusts would destroy them before they 
could reach maturity. By the spring of 1 875 and 1 8 76 
the great Northwest had nearly reached the limit of 
patience. Bankruptcy stared the whole northwestern 
group of States in the face. In the autumn of 1 8 7 6  
the Governors of  Minnesota, Missouri, Kansas, Ne­
braska, Dakota and I owa met at Omaha to discuss 
the plague and devise some means of averting the ruin 
that was paralyzing their fertile land. Eminent en­
tomologists met with the Governors i n  thi s  conference, 
but all that science could suggest had been tried,  and 
the conference. broke up without anything more 
definite being reached than the calling of a general 
day of prayer. 

A strange coincidence, or, a s  some will  have it, a 
divine answer to the public prayers, followed the 2 6th 
day of April set aside for thi s  purpose. A few warm 
days brought the locusts from their winter hiding 
places in great numbers, and then a cold wave sud­
denly developed in the Northwest, and the unhatched 
larvlE and young locusts were almost totall y  destroyed 
by the frost which spread over the whole afflicted sec­
tions. 

It was estimated that billions and billions of  e ggs 
of the locusts and their young larvIE were destroyed 
by this cold wave, coming, as it did, right after a few 
days of balmy spring weather. It  was the only thing 
that saved the Northwest from bankruptcy and from 
a period of depression that would h ave lasted to this 
day. The miIIions of dollars  lost through crop de­

struction hall caused many to emigrate from their 
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homes, leaving their farms in many instances just 
at; they were, and fleeing from the plague as did the 
ancient Egyptians. The a wful screech and noise 
made by the locusts maddened and crazed men, women 
and children, and the days became horrible night­
mares wh ich have never since been equalled.  

The locust plague passed years ago, and for twenty­
five years there have been only occasional reminders 
of it in  vi sitations o f  the insects in a few. isolated 
sections. There has been no general spread of it as 

in 1 8 7 3-76. Under modern methods of checking in­
sect development it would be impossible for the lo­
custs ever again to multiply in such vast numbers. 
There are great locust plagues occasionally in South 
A frica and South America, and they spread as thickly 
over the country as they did in the Northwest a quar­

ter o f  a century ago ; but it is not likely that another 
such vi sitation will ever appear in  thi s  country. 

Another great plague, which visited the West fifteen 
and twenty years ago, and which occasionally develops 
into huge proportions to-day, is  that caused by the 
chinch .bug, which has until quite recently been called 
the "costliest insect in America." This famous bug 
has caused a hundred million dollars' worth of  dam­
age to crops in a single year. As far back as 1 8 5 0  
t h e  b u g s  appeared in such numbers that t h e  grain 
crops of  a single State, Illinois,  were damaged to the 
extent of four million dol lars. It had appeared pre­
vious to this  in Indiana and Wi sconsin, causing con­
siderable injury to the crops. Periodically it appeared 
then in great numbers in  widely separated regions. 
I n  1 8 6 3  to 1 8 6 5  it caused great damage, but in 1 8 7 1  
it caused a total l o s s  o f  over $ 7 0 , 000,000 t o  the 
farmers. But even this was merely a slight ind ication 
of what it m i ght do in time. In 1 8 7 4  it broke loose 

i n  I owa, Missouri, I l l inois,  KansRs, Nebraska, Wis­
consin and Ind iana, and caused total losses of about 
$10 0,000,000.  A fter that season the ravages decreased 
a little, but reached another great climax in 1 8 8 7 ,  when 
the bugs caused fully $ 60,000,000 worth o f  injury to 
the grain crops. A s  late as 1 8 9 6  a chinch bug plague 
appeared in the West, and caused considerable  dam­
age. Altogether the successive plagues of  this tiny 
insect have caused losses to the farmers of the country 
amounting to over $ 3 3 0,000,000. Such an immense 
total is sufficient to make this  insect occupy a prom­
inent place in the natural history of  the great North­
west. No other insect o f  either hemisphere has prob­
ably caused quite such immense damage, although the 
Rocky Mountain locust or Western grasshopper stands 
prominently among the most disastrous of our insects. 
In 1 8 74 the losses incurred by the ravages of the lo­
cust were estimated at $ 1 00, 000, 000. 

The chinch bug, unlike the grasshopper or  locust, 
has not yet lost its power for evil,  and its reappear­
ance in great numbers may be looked for almost any 
year ; but it would be met by far more destructive 
agencies than in the past, and all the resources of 
science would be enlisted in the fight against it. 

The chinch bug is a pretty small insect to cause so 
much trouble, and it is  hardly discernible to the naked 
eye, but each female lays about 500 eggs in a season, 
and the newly hatched insects are very active. The 
favorite diet of the insects is grain, grass, sorghum, 
broom corn and Indian corn. Most of the damage 
has been done in  the West to such crops as wheat, 
barley, rye and corn. The insect has remarkable im­
munity from attacks by ordinary enemies, a disagree­
able odor emanating from it which protects it from 
many predatory insects which would otherwise keep 
down its numbers. There are a few natural enemies 
to the chinch bug, and entomologists have made a 
study of different insects and diseases which tend to 
destroy the creature. Efforts have been made to 
spread parasitic diseases among the chinch bugs to 
destroy them. The effectiveness of these different 
methods is not entirely satisfactory, and science is still  
laboring to find some means of counteracting another 
plague of chinch bugs should it break out in  the great 
grain growing regions of the West. There is at pres­
ent no absolute assurance that another chinch bug 
plague may not visit this country in the near future. 
T h e  chief guard against any such dire visitation is 
found in the close watch kept upon the insects in 
different parts of the country. As soon as there is a 
slight outbreak in one section of the West, attention 
is called to that region, and every effort is made to 
destroy the eggs and larvIE of the insects before they 
have had the opportunity to multiply in great num­
bers. The passing of  all these plagues is due chiefly 
to this eternal watch fulness kept upon the creatures 
and to th e immediate steps taken to destroy the eggs 
and l arvIE at an early stage. I n  this  way no great 
swarms are ever permitted to get the ascendency. 

In the South the greatest insect plagues have been 
those which attacked the staple farm crop of  that sec­
tion. Cotton's worst enemy has bepn the cotton cater­
pillar or cotton worm, and the boll worm. The former 
caused annual losses to the cotton industry in  the 
South of some $15,000,000,  and twice in the memory 
of man the damage amounted to over $30,000,0"0 in 
a single season. The cotton caterpillar hll.8 a,lWHS 
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been with the planters in the South, and periodic 
visitations occur. 

••••• 
ROBERT BACH M'MASTER. 

It is with sincere regret that we record the death 
in this  city on the 13th instant of Mr. Robert Bach 
McMaster. For several years, and up to the time of 
h i s  decease, he was connected with the Patent Depart­
ment of the SCIENTIFIC AMERICAN as an associate at­
torney in conducting the business pertaining to inter­
ference proceedings before the Patent Office, as well 
as other law matters connected with trade-marks and 
copyrights. I n  this work he early gained the reputa­
tion o f  a careful,  painstaking, industrious and honest 
lawyer, winning the esteem and friendship of all who 
became acquainted with him. 

Mr. McMaster was born in Brooklyn, N .  Y.,  in  1 8-17 
and was the grandson of Robert Bach, well  known in 
that borough in the early years of the last century. 
His education was received in the public schools of 
this city and in the College of the City of New York, 
from which he grad uated with honors in 1 8 6 8. 

A fter studyi n g  law in Columbia Law School and be­
ing admitted to the bar he turned his attention to the 
further study of law relating to railroad corporations, 
and in 1872 "McMaster's New York Railroad Laws," 
prepared and compiled most carefully, was published 
and was highly regarded as a work of  superior value.  
He also publ ished notes on "The Business Corporation 
Act of 1 875." 

Subsequently he made patent law his  specialty and 
rose steadily to an honorable place at the patent bar. 

One of the most noted cases as associate attorney 
w ith Mr. William McAdoo, that Mr. McMaster carried 
to a successful issue, was the Rahtjen Paint Composi­
tion Trade-mark case, which was appealed to th e 
United States Supreme Court.  

The case established the doctrine that where a trade­
mark applied in the United States to an article pat­
ented in England, but not in the United States, the 
trade-mark became public in the United States when 
the English patent expired. 

His ability as an attorney, his  sterling i ntegrity, 
open-handedness and sweetness of  character won for 
him a lasting place in the affections of a host of 
friends. 

There survive him a brother, Prof. John McMaster, 
of the University of  Pennsylvania, author of "Mc­
Master's History of the People of the United States," 
and a sister, Mrs. Mary McMaster Metcalf .  

I n  Washington, where he was frequently called to 
conduct important cases, he enjoyed the esteem and 
confidence of  his many acquaintances in the Patent 
Office, displaying unusual ability in the management 
of evidence for the best interests of  his clients and em­
ployers. He discharged every trust with zeal and 
ability. 

His presence will be greatly missed, but the memory 
of his  whole-souled, honest, u nselfish character will· be 
cherished most by those who knew him best. 

• •• •  
SCIENCE NOTES. 

The South Kensington Museum, London, has been 
presented with the famous Walsingham collection of 
micro-lepidop tera, consisting of 200,000 specimens, and 
upon the collection of which Lord Walsingham has 
been engaged for thirty years. The Walsingham col­
lection is the largest and the most important in exist­
ence. It i ncludes among others the famous Zeller 
collection, and also those formed by Hofmann and 
C hristoph. The specimens embrace many of  the ori­
ginals selected as standard types by various authorities 
who have written on the subject. 

The time-honored rule that moss grows on the north 
side of a tree, a rule which forms part of every woods­
man' s  catechism, and which he would no more dispute 
than one of the Ten Commandments, has received a 
few sharp blows from Henry Kraemer, of Philadel­
phia. An investigation which he has conducted shows 
that on 1 0  per cent of  the trees which he examined 
moss grew on the west side ; 10 per cent on the north­
west side ; 20 per cent on the northeast side ; 35 per 
cent on the east side ; and 15 per cent on the southeast 
side.  What becomes of  the old rule after such icono­
clastic investigation? 

Four years ago the Belgian Government offered a 
reward of $10 ,000  for the discovery of a paste for 
matches, not containing white phosphorous, in order 
to mitigate the evil influences which the present manu­
facture of matches exercise upon the employees. The 
arbitrators, however, although they have tested several 
so-called harmless mixtures, have not yet discovered 
one that fulfills the required conditions, since all the 
mixtures so far submitted have been defective in in­
flammability, igniting on all  surfaces, or, in igniting, 
ejecting inflammable matter containing poisonous sub­
stances. 'l'he matter i s  of  supreme importance to Bel­
gium because match making is one of the staple Indus­
tries of the country, but the mortality in the manu­

factories is very high, the prevalent complaint being 
phosphorus poisoning. 
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JOKE RECENT ARCHlEOLOGICAL DISCOVERIES IN 

MEXICO CITY. 
BY THO'M AS H. DA WLEY, JR. 

The unearthing of the remains of an Aztec temple 
ill the city of Mexico last winter promises to shed much 
additional light upon the ancient capital o f  the 
Aztecs. The discovery was made in  the heart 
of the city, only two squares east of the great 
plaza, or Zocolo ,  and constitutes one of the most 
important archreological d iscoveries made in  
years, In adclition to the  temple, several huge 
monol i th s, stone i d o l s, incense gum, spear heacls 
an,1 other interesting olJjects were lJrought to 
l i ght. 

Some years ago the eminent archreologist 
Senor Batres, of Mexico, projected a map of th . .! 
city of Tenochtitlan as it existed in the year 
1519, when first seen by the Spaniards. This 
map represented the city as an island inter· 
sected with canal,; running nearly at right 
angles, eorrespon d i ng to the streets of the pre8' 
ent city. He located on the map the various 
temples and publ ic' edifices of the Aztecs, al l  of 
which,  of course, had been d estroyed lJy the  con­
querors. Back of the great temple,  01' Teocalli,  
which occupied the present site of  the cathedral 
and major portion of the p laza, he locatecl a 
temple called Coateocal l i ,  meaning the house of 
many god s. He gave as his  authority for locat-
ing this temple, Padre Duran, who wrote that the 
temple existecl on the site oC'eupied by the property of 
the Acevedos. Searching the archi ves, Batres found 
among the records i n  reference to an ord i nance re­
gard ing the supply of water, under date of October 27, 
1710, that the property referred to was on the cornel' 
o f  Relox and Cor d o  banes streets, and consequently 
gave that as the locality of the temple of many gocls, 
but as the corner was occupied by a fine old buiiding, 
i t  was not supposed for a moment that any remains 
of the ancient temple could possibly be i n  existence. 

Last winter the work of  renovating, or practically 
rebuilding the old palace occupyin g  this corner was 
undertaken, for the purpose of furn ishing suitable 

THE T IGER, OR OCELOTL. 

quarters for the Department of Justice. Captain Di az, 
the son of President Diaz, was given charge of the 
work, and it  is  due chiefly to nim that the discoveries 
were made.  Wh i l e  the workmen were level ing off the 
patio, or central c ourtyard of the edi fice, prev ious 
t o  putting d o w n  a new pavement, they came i n  con­
tact with a hard solid foundation which proved to be 
a flight of  stone steps going down into the earth . 
They would probably h ave covered them up again, and 
leveled off the proj ecting one at the desired heigh t,  
had not young Diaz happened along just in  time.  

Diaz ordered the men to keep on digging, cautioning 
them to use their tools carefully, ancl foll owing a line 

HEAD OF OCEtOTL. 
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parallel wi th lh�l Kleps, a trelH:h was upened the en­
tire length of the patio .  At the further end of the 
trench, scarcely two feet below the surface the men 
struck what appeared to be a round,  polished rock, 
around which they carefully worked, pulling the d irt 

EXCAVATING THE TEMPLE. 

out with their ha nds, t i l l  they h acl clisclosecl a monol i th 
VI'pi ghing several tons, representing a ti ger recum bent, 
or ocelot!, ready to spring. A rude cie rriel, was ri gged 
up, the ,;(:ulptured rock hoisted out of the hole an(1 i t  
w a s  weighed a n rl  measurer!. 

Further exca\"ating brought to l i ght another rock 
sculptured to represent a serpent's head,  which cor­
responds with two others previously discoverpd , and 
whi ch were the corner pieces of the great wall i nclos­
ing the great Teocalli ,  within which are sai d - to have 
elwel t  seven thousand Aztec p r iests. Besides the great 
pyramid rising in the center, �Ipon whieh they made 
their human sacri fices to the war god, there were 
seventy-eight chapels d evoted to the worship of special 

deities. After the two huge monoliths 
were removed from the excavation,  the 
digging proceede d ,  and the dirt care­
fully removed, every object found was 
cleaned and put asi de for the inspec­
tion and study of  Senor Batres. The 
foot o f  the  steps was finally  reached at 
a depth of thirteen feet  below the level 
of  the present c ity of  Mexico, where 
they rested on a solid base, or founda­
tion of masonry,  which was without 
question the level of  the old city of 
Tenochtitlan ; eonsequently the present 
city of  Mexico must be some 13 feet 
above the level of the original city, 
which presents an interesting problem 
to the archreol ogist. 

At the foot of the steps many of the 
smaller objects were found,  such as 
idols,  remains of idols,  incense gum, 

spear head,,; and ornaments, just as they hac1 been 
th rown down by the Spanish conquerors. The stumps 
of two trees growing at the foot of the temple were 
also uncovered.  These trees had evidently taken root 
after the destruction of the temple .  They were ioun,1 
at irr�gu lar di stances from the steps, and hacl the 
appearance of having grown spontaneously,  just as 
t.he trees are growing at the present day out of the 
mined wall s of Palenque, and other aborigi nal c it ies. 

The recumbent tiger or oeelotl. weighs four tons. 

[t measures 2 meters, 30 centimeters l ong, 1 meter 5 
centimeters wide,  and 94 centimeters in height. Its 

mouth is open,  showi n g  huge teeth and a part of its 

tongue, and great round eyes give It a ferocious l ook. 

It is  well modeled, with the tail properly curved 

around on one side as the animal is often seen in 

life. On each side of  the head is a mane resembling 

somewhat the pendant part of the h earl-dress on the 

E gyptian Sphinx.  On its under si de are vestiges of 

painting showing that it was originally painted with 

red and yello w to carry out more perfectly the idea, 

or imitatio!l. of the American tiger. Cut in  its back 

i s  a cyli ndrical cavity about eigh teen inches i n  diam­

eter and five in depth. The sides and bottom of this 

cavity are sculptured with representati ons of  Aztec 

figures, or warriors. 
The sprpent's head,  iclentkal with the other two al­

ready discovered, represents the serpent with its 
mouth ope n and the upper lip rol l ed up over its fore­
head, d iselosing the upper jaw with great tusks pro­

jecting d o w n  over the under l ip. I t  is supposed that 
there were four o f  these heads, one in each corner of  
the great  wall , and the design corresponds t o  similar 
heads graven on the Aztec Calendar stone. On the 
under surface o f  the heads, Batres has deciphered a 
hieroglyphic which he calls tres aeatl. the date of th� 
foundation of the Great Teocalli. 

Among the other relics unearthed was a curious 

little idol cut out of a dark porous stone, about 10 

inches in height. The workmam;hip i� rather crude, 
but decidedly interesting, representing a head with 
scarcely any body, perhaps in a sitting posture with 
arms folded . The incense gum upon lJei ng removed 
from the earth which had surrounded it  for centuries 

resembled pieces of bone, but when, by the 
simple application of a lighted match ,  it b urnect 
and gave off the proper perfume, it was provell 
to be incense. 

A number of stones were fashioned in  the 
shape of skulls, or death heads, with proj ections 
at the back as though they had lJeen inserted 

into a wall . Some of them were painte(l white, 
wh ich gave them a more horrible  aspect. A 
very interesting rel i c  was a piece of baked clay, 
a part of a foot of a colossal statute. The 
toes were perfectly modeled,  showing the edge 
of the leather sandal beneath, and the knots of 
the thongs holding it over the instep as worn 
at the present day by the native Indians. 
Other smaller pieces of this  same statue were 
fou nd, and in han d l i n g  them one could i magine 
thf> great war chief  in ful l  regalia  guard i n g  the 
p ortals of the tem ple when Sf>t upon by the 
Spaniard s ancl hurled  down the steps to  the  
bottom. 

A l l  the objeets found are to be preserved in 

the National Museum, an(l it  is proposed by 
Captain Diaz to leave the patio with the exca­

vation open, showing the remains of the temple. The 
very i nteresting question now ari ses, how is  it  that the 
]Jre3ent c i ty i� 13 feet above the old one, as shown by 
the ex�avati oll. 

We know that when Cortez first saw the Aztec city, 
he compared it to Venice on account o f  its being com­
posed of islands, and having canais for its  streets. 
With the llestruction of the c i ty,  the temples and 
pu blic edifices were toppled over, filling up the canals. 
It wo.uld seem that the Spaniard s would havf> taken 
this material to build their new dty, but it  is  evident 
that they dirl not .  In building the new city they 

SMALL STONE IDOL. 

brought buihling material from elsewhere and built 
011 top of the old.  

Ano ther faet demonstrated by the discovery of the 
temple is  that the reconstruction of  the eity began i n 
a vel'y feeble manner, for the stumps of trees growing 
at the base of the steps show that the ruins of the 
tem ple must have remained j ust as the Spaniards de­
stroyed it  a l ong time, thus giving the two ti"ees ample 
ti me to sprout between the crevices and grow before 
they were eventually buried by the d ebri s, upon which 
the palace of the Aceved os was built ,  more than a cen­
tury. or a eentury and a half l ater. 

The great cathedral was not commenced till a cen­
tury after the destruction of  the eity lJy Cortez, and 
like the palace of the Acevedos, it must have been 
bui l t  upon the ruins of  the Great Teocall i .  We can 
therefore eonceive Tenochtitlan a ruined city for up­
ward o f  a century, with its clemoralized remnants 
of a once proud race wandering about the ruins till 
finally th e si te was accepted for' the Capital and the 

STONE SKULLS WITH SMALL IDOL ON THE TOP. 
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reconstruction commenced in earnest. The value and 
quantity of relic:s  which are buried beneath these 
structures can only be conjectured. 

• I . ,  .. 
IMPROVED PICTURE PROJE C T IN G  APPARATUS. 

Heretofore magic lanterns h ave been devised either 

for p rojecting transparent pictures only, or for pro­
j ecting opaque pictures only. Some transparency pro­
jel:tors, 110wever, have been provided with a n  attach-

IMPROVED PICTURE PROJECTING APPARATUS. 

ment whereby Lilt same may be converted into a 
projector for opaque pictures. While this is suitable 

for certain classes of exhibition it nevertheless fal l s  

short of the requi rements when it  i s  desired t o  exhibit 
transparent and opaque pictures inte rchangeabl y ; for 
considerable time i s  consumed, and trouble i nvolved ,  
ill making proper adjustments necessary t o  effect the 

change from one class of picture to the other, More­
over, cer tain specially interesting pi ctures or objects­

viz. ,  tllose partly transparent and partly opaque-can­
not be projected by such lanterns. With these condi­

tions i n  mind Mr.  George W. Smith, o f  Evanston, I l l . ,  
h a s  recently produced a n d  patented an apparatus which 
will  project any class of picture or object without re­
quiring any spedal adjustment. The invention i s  ap­
pl icable to any kind of magic l antern, but more 

particularly to the form commonly known as the 
m egascope. 

As s h o w n  in our i l l ustration, the invention compri ses 
a lantern box, at the rear of which is  hinged a reflec­
tion chamber having vertical walls arranged obliquely 
with respect to the front wall o f  the box. A l i ght, A, 
for example a Wel sbach l i ght, i s  l ocated at one side o f  
t h e  lantern box at o n e  f o c u s  of an ellipsoidal reflector, 

the pi cture or object to be projected being inserted 
at the other focus. On the opposite side an opening 

hi formed in the reflector for the admission of the 
oiJjective tube. Rays from light, A, pass through a 
condensing lens, B, to one of the oblique walls of the 

reflector chamber. Reflectors, C and D,  are provided 

on these walls and they ad to reflect the rays back 
through a condensing lens, E. A transparent lantern 

slide, F, when p l aced before the lens, E, i ntercepts 
the ra y s a nd  p er mits the proper gradations of l ight 

and shadow to be projected by lens,  G. onto the screen. 
Such is  the effect when a transparent slide is used. 
When an opaque slide i s  to be proj ected , the d i rect 

rays from lamp, A .  and also the indirect rays con­
centrated by the e l l ipsoidal reflector, illuminate the 

front of the slide, and the proper image i s  thus reo 
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flected through lens, G, to the screen. If the slide be 
partly opaque and partly transparent or translucent, 

the lantern will operate simultaneously as a megascope 

and sciopticon combined, thus, without any change, 
producing unique effects i n  a very simple, inexpensive 

and yet satisfactory manner. 
The l antern should be very useful for scientific pur­

poses for the reason that the same object may be pro­

jected by reflected light alone o r  by transmitted l i ght 
alone, or by both s imultaneously without removing 

the slide or changing the adjustment o f  the projector. 

.. .  ., . ..  
MOVING LARGE TREES. 

An I owa inventor has devised a very effective ma­

chine for lifting and moving heavy and cumbersome 
objects. The machine, which we i l lustrate herewith, 

though primarily designed for lifting rocks and 

bowlders, has nevertheless been found equally useful 

for raising and transplanting large trees. A descrip­

tion of this tree-lifter should p rove of great interest 

to landscape gardeners, for it  p rovides them with an 

easy and comparatively inexpensive means for trans­

p l anting and setting out large trees without injuring 

them. Our engraving shows the machine handling a 

tree 1 foot in diameter and 30 feet long. This,  how­

ever, does not illustrate the full capacity of the lifter, 

for it  has eas ily tran�planted trees as la rge as 20 
i n c h e s  in diameter. The f r a m e  of t h e  machine i s  V­

shaped, the r e a r  w h e e l s  of w h i c h  sup-

port the outer ends of the frame while 

the apex rests on the front truck.  Thus 

it i s  possible to back the machine up to 

the tree which it i s  desired to move so 

that the two arms o f  the frame will  

straddle the trunk. When the machine 

has been backed suffiCiently to bring the 

hoisting drum into contact with the 

trunk, the front truck i s  swung around 

at right angles to the rear wheels so as 

to give a firm anchorage for the ma­

chine when the hoisting mechanism i s  

operated .  The horses are n o w  de­

tached from the machine and are 

hitched to the hoisting gear. A con­

necting rod i s  fastened across the rear 

extremities of the V-shaped frame, and 

serves the double purpose of increasing 

the rigidity of the machine and of sup­

porting the trunk when the tree is  

drawn out of the ground .  A padded 

roller on this connection serves to pre­

vent injury to the trunk. A ba r-chai n 

is now placed around the roots of the 
tree, which have been previously c u t  

loose f r o m  t h e  surrounding earth. 

This chain i s  attached to the li fting­

drum and the tree i s  slowly d rawn up 

until the roots dear the ground. At 
the same time the trunk grad ually sinks 

back until it  i s  supported by the padded 

roller. The power for thus raising the 

tree i s  supplied by the team , which,  as 

stated above, i s  hitcher! to the hoisting 

mechanism.  The tree is locked in this 

position by a ratchet wheel and i s  now 

ready for transportation.  

I t  is evident,  o f  course, that a large 

hole has been left in the place which 

the roots of the tree occupied, a hole probab l y  larger 

than can be safely straddled by the rear whee l s .  It  i s  

interesting, therefore, to n o t e  the novel method b y  

w h i c h  the machine i s  m o v e d  a w a y  f r o m  this cavity 

without its wheels sinking therein. I nstead o f  being 

pulled d i rectly forward the front wheels of the m a­
chine are first circled around the hole on the outer rear 

wheel as a center, until 

the machine occupies a 

position approximately at 

right angles to its orig-

l'OWJi:BFUL MACHINE FOR MOVING LARGE TREES, 

inal position, when, the 

hole having been cleared, 

the tree can be transport­

ed to any desirable " local­

ity. I t  is evident that by 

this method any hole can 

safely b e  avoided whose 

diameter does not exceed 

the distance b e t  w e e  n 

either of the rear wheels 

and the inner wheel o f  

the front truck when 

turned at r i ght angles. 

With the machine sh own a 

hole of 14 feet diameter 

may thus b e  cireled.  

When replanting a tree 

the same method must be 

pu rsued t o  avoi l! the cav­

ity into which the roots 
are to be plan ted . When 
the hole h as been suffk­

i ently circled to bring the 

roots directly over the center, the tree is slowly low­

ered under control of a friction brake. In our illus­

tration the operator of the machine may be seen 

grasping the lever of this friction brake. As soon 

as the roots have been lowered into the cavity, the 

machine i s  drawn forward, thus gradually raiSing the 

tree into an u p right position. Guy ropes are then fas­

tened to secure the tree in p lace, after which the rear 

connection i s  swung open and the machine i s  d rawn off. 

The frame of this tree-lifter i s  very strongly con­

structed of Washington fir,  white oak and h ickory 

with very heavy i ron iJ radngs. I t  has a d i rect li ft· 

ing capaeity of over 50,000 pounds, and it will,  there­

fore, read i l y  be seen that the machine would prove 

serviceable for moving heavy objects of all descrip­

tions. 
.. . . , . 

SOLID RUBBER T IRE SE T TING MACHINE . 
Solid rubber tires are ordinarily secured to carriage 

wheels by a steel tape or a pair o f  wires which run 
longitudinally through the tire, near its under sur­

face. At present the wires seem to meet with more 

favor than the steel tape, and the reas on for this lies 

probably in the fact that the tape first used was not 

heavy enough for the purpose, and soon broke or 

rusted away. Heavier tape i s  now used with better 

results ; but a p rej u d i e e  once formed i s  hard to over­

come and w i re d  tires still  hold the lead . Aside from 

SOLID RUBBER TIRE SE T T ING J(ACHINE . 

this prejudice there may be some good reasons for 
the preference of wire over steel tape. To admit the 

tape, the tire m u st have an opening which is much 
longer, in cross-section, than the sum of the diameters 
of the two w i re openings. The tire is thus greatly 
weakened, and the more so when w e  consider the 

fact that the tape offers more of a cutting edge, 

even though its edges be rounded, because the diam­
eter of the wires i s  greater than the thi ckness of the 

tape. 

I n  Fig. 1 we show a section of a wheel rim with a 

w i re-strung tire in place. The channel rim, which 

i s  secured to the felloes of the wheel, has a flange along 
each side,  between which the tire i s  set and held by 

the two wires. The manner of stretching these wires 

and splicing their ends together, so as to form end­

less rings, is very interesting. A number of different 

machi nes h ave been designed for this purpose, among 

the simplest of which is the mechanism here illns­

trated .  I n  Fig.  2 w e  h ave the machine for setting and 
splicing the wires together,  after which the rubber 

must be straightened out and set by the device shown 

in Fig. 4 .  Both mechanisms are very compact and 

take up almost no room, because they can be fastened 

to the side of the wall, or against a post or column of 

the repair shop .  

The wi re-setting device eonsi sts of t w o  damps, one 

clamp, A. being stationary. The other clamp, B, is 

m ovable. being mounted on the tightenin g  screw, D, 
hy whieh i t  l oan h! '>  made to travel  along the tracks on 

t. l tl' main frame. A h racket. projeets out from the 

frame a short. d i"tanee below the two clamps, and on 

th i s  the whe!'>l is h ung. the fel loe resting in an ad· 

j u stable support which is raised sufficiently to bring 
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the rim of the wheel against the bottom of the clamps. 

Clamp B i s  first d rawn away from clamp A ,  to its 

extreme position, and then the tire, which has been 
p reviously strung with a pair of wires,  is loosely fitted 

into the channel rim,  its two ends being held back 

l)y the clamps, but the wires proje ctrng through their 

jaws. 

The wire ends which project through the c l amp,  A, 
are gripped by its jaws, b u t  the other ends proj ecting 

between the jaws of clamp B pass freely through 

clamp A ,  and are wound around the drum, G. A block 

i s  placed in each clamp between the wires to hold them 

in their proper positions. The block i n  clamp A, 
however, is tbinned down at its upper end so that the 

wires which extend to the drum, G, will not be 

gripped when the jaws are closed. These w i res are 

now wound u p  tightly on the drum, G, and secured by 

closing the jaws, B. To attain the necessary tension 

the tightening screw, D,  i s  operated. A powerful pres­

sure is  thus brought to bear o n  clamp B,  which 

stretches the wires to their utmost. This done, all 

superfluous wire i s  cut away, and the overlapping 

ends filed on a taper to make a smooth joint. As­

bestos i s  then packed under the wires, and particularly 

against the clamps, so as to prevent the intense heat, 

necessary in brazing, from harming the rubber tire. 

The wires are now brazed together i n  the usual way, 

and our first and most important operation is com­

pleted. 

The wire rings, it w i l l  be found,  have been drawn 
so t i ght that the rubber cannot, with ordinary means, 

be d rawn over the splice, and this brings u s  to the 
second operation, which i s  i l l ustrated i n  Fig. 4 .  The 

wheel i s  supported by a vise,  which grips the rim 

near one end of the rubber tire,  and a clamp, G, i s  

secured to t h e  other e n d .  A U-shaped lever,  J. strad· 

dies the wheel rim and i s  hinged to the vise. Pivoted 

to each leg of the level',  J. nea r the vise,  i s  a ratchet 

bar, H, which has notches along its lower edge. These 

ratchet bars are adapted to hook over pins on each s i d e  

o f  t h e  c l a m p ,  G. N o w ,  by d rawing b a c k  t h e  lever, J, 
the end of the tire which is held by the clamp i s  
d r awn, l ittle b y  little,  u p  against t h e  e n d  secured in 

the vise.  Any unevenness or bunching of the tire i s  

tl)en in a similar m anner straightened o u t ,  after which 

the wheel is  ready for service . 

The process for tape-strung tires is the same ex­

cept, of course, that no s e p arating block is  necessary 

i n  the clamps, A and B. Inserting the tape into the 
tires is ,  however, rath e r  difficu lt, because the tape is 

sure to bind along its edges. I t  has been found neces· 

sary to attach a force pump at one end o f  the tire 

opening, which is  operated while the tape i s  inserted 

from the other end. The air pressure inflates the 
opening and permits a freer passage for the tape. 

Car tracks. and particularly their switches, cause 

most of the damage to carriage tires.  A terrible 

wrenching stra i n  is  re<:eived when the vehicle i s  sud­

denly swung out of a cal' trade Sometimes the rub­

ber is so badly torn that it  is necessary to patch it  

with a section of new tire.  T h i s  is easily done,  as 

shown in Fig. � ,  the new section,  E, being inserted 

in the old tire,  F', and all  made secure by the retaining 

wires.  

ELECTRICAL RESONANCE AND I T S  RELA TION TO 
SYNTONIC W IRELESS TELEGRAPHY-I. 

BY A .  FREDERICK COJ .. LINE-. 
The recent transference o f  the Pupin electrical re­

sonance patents to the Marconi Company has c reated 
more than a passing interest in the appl ication of 
resonance principles to syntonic wireless telegraphy. 

I n  wireless telegraphy practice it i s  well  known 

that an electrie circuit having definite values o f  in­

ductance, capacity and resistance w i l l  respond to cur­

rents of h i gh frequency set u p  in a circuit of the same 

d imensions. 

This phenomenon i s  termed electrical resonance, 
taking its name from the similarity of the action 

p roduced and the means by which it  i s  accomplished 

to the resonance i n  acoustics where the sound waves 
cause a sympathetic vibration i n  a suitable medium. 

A s  a familiar i l lu stration of acoustic resonance, l et 

two tuning forks of the same size,  pitch and form be 

pl aced a given d istance apart so that the w aves set i n  
motion by t h e  vibrations o f  the fi r s t  f o r k  will  impinge 

on the second, when a vibratory reaction will take 

place and it  will  then respond to the fundamental 
tone and a second train of waves will  be emitted. 

The co-efficients of an electric circuit are its induct­

ance, its electro-static capacity and its resistance, and 

upon these three factors the size of the circuit de­

pends. Inductance i s  the effect of a current flowing in 

a straight conductor or a coiled wire on itsel f ; the in­
ductance o f  a wire i s  virtually electric inertia,  since 

a current does not start 01' stop instantly, but re­

quires the element of time to do either. Capacity i s  
the q u antity of electricity wh i e h  must be impressed 

upon a circuit  i n  order to increase its potential . or 

raise its pressll l e  to a given value.  The capadty 

of an electric circuit may be compared to that of a 
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gas tank, the quantity of gas the tank m ay contain 
depends on the pressure with which the gas is forced 

in as well  as on the size of the vessel ; likewise the 
higher the electromotive force or pressure of the cur· 

rent and the smaller the capacity of the ci rcuit, the 

smaller the qua ntity of electriCity requi red to l,harge 

it to a gi ven potentia l .  The resistance of the con­

d u ctor i s  the reciprocal of the electrical cond uctivity, 

01' the ratio between the electromotive force of a cir­
cuit and the c urrent it carries forward. The resist­
ance o f  a circuit may be taken to be the sum of the 
oppOSition offered to the flow of the current. 

The effects of these co-cfficients vary considerably 

according to the nature of the current employed in 

FIG. } ,  

t h e  circuit ; t h u s  t h e  l ow-potential alternating cur· 

rents employed for commercial pu rposes heat the con· 

d u ctor i f  it i s  of small cross-section, and rad iate heat 
waves, in virtue o f  the resistance ; but the Inductance 
offers no great impedence to the current . Oppositely 
clisposed, a current of high frequency will osclllate 
to and fro,  with little regard to the resistance ot the 
Circuit, though the inertia of the current is greatly 

affected by the inductance,  tending to slow down or 
damp the oscillations ; these high frequency currents 
also possess the characteristic feature of dissipating 
nearly all  their energy in the form of electro-magnetic 

waves. 
ELECTRO-MAGNETIC THEORY. 

The electro-magnetic theory of light was invented by 

Michael Faraday, who was enabled, after a .,eries of 

FIG. 2. 

o 

laborious and difficult  experiments, to demonstrate by 
r,hysical methods that l ight, electricity and magnetism 

were allied to each other in a definite way. This he 

d i d  by placing a cube of heavy glass of his own manu­

facture in the field o f  a powerful electro-magnet i n  
such a w a y  t h at w h e n  a p e n c i l  o f  l i ght w a s  passed 

t h rough the gl ass the line o f  wave propagation wn.:'l 
parallel to the lines of magnetic force. * Before th e 

electro-magnet was excited an analyzer, similar to those 
used i n  polari scopes, was arranged to intercept all 

the waves of l ight. When the magnetic field was pro­

duced by the rotational 
'
current of electricity the light 

waves were twisted o r  turned through an an gle suffi­
ciently to permit them to filter th rough the analyzer. 

Proof was thus estab l i shed that l i ght and magnetism 

are closely related. Of electricity and magnetism the 

A 

Fl G. 3 .  

d 1===;====0 O====r=:::::j 

b 

0) 
same is equally true and more easily p roven ; for in­

stance, when a cu rrent passes through a coil of wire 

it  assu mes all the characteristics of a magnet ex­

hibiting the same c u rved lines of force, attraction for 
rr.agnets of the opposite sign and repulsion for those 

of the same sign, and other phenomena of a like nature. 

This cl assical experiment and the researches of Fara­
day on the dielectric stresses in insulating mediums 

under electric strain led James Clerk-Maxwell to 

subsequently deduce by a deli cate synthesi s of Le­

grange's co-ordinate system';' the mathematical evi­

dence that undul atory motion i n  dielectrics i s  due to 

transverse vibrations of the ether or polarizations, 
and these polarizations are produ ced by changes o f  

electric charges r a p i d l y  s h e a r i n g  the ether ; the m o r e  

rapi d  t h e  movement o f  the el ectric c h arge, or period 

of oscil l ation,  the greater w i l l  be the diss ipation of 

• Dr. Bruce Jones. Life and Letters of lParaday. 
l' Maxwell's Electricity and Magnetism. 
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energy In the development of the waves. The eledric 
charge of an atom weighing one mi cromi i i n  d iameter 

may osci llate 434 trillion times per second propagating. 

waves 271 ten-millionths of an inch in length, producing 

the sensati on of red light, or the charge may vibrate with 
a frequency of 740 tri llion times per second and send 
out a train of waves each measuring 165 ten-mll lionths 

of an inch in length, giving the color value of violet 

light ; 01' the charge may Vibrate between the limits 

of 271 and 740 trillion times per second, the varying 

waVe lengths resu lting in orange, yellow, green, blue 

or indigo l ight . Having determined that light-waves 

are electro-magnetic disturbances in the ether, caused 

by oscillating charges of electricity, it was not diffi­

cult to irnagine a larger charge moving at a much 

slower rate in its reversals than atornic charges, and 

therefore emitting longer waVeS. Maxwell carne to 
this COnclu3ion, but to explain all the phenomena of 
wave emi ssion a nd propagation by one ether he as·  
sumed that the velocity of transmi ssion was in every 
case identical. By calculation and direct experiment 
this has been ascertained to be 186 ,500 rnlles pel' 
second. 

Wave length as shown by a spectrurn in Maxwell's 

ti me Was not as extensive as it is  to-day. Added to 

the visible spect rnm d i scovered by Newton were band­
showing waves shOrter than the visible violet, and 
these were termed u ltra-violet, and at the opposite end 

of the spectrum Were band-indicati ng waves longe r 

than the visible red ; these waves were ernitted by heat 

and were termed radiant heat or infra-red waVeS. That 

there were shorter waves than the ultra-violet and 

again others longer than the infra-red were postulated, 

but yet remained to be demonstrated. 

ELECTJUC W A Y E S .  
The p resent method for producing l ight waves by 

combustion is  empirical and very wasteful,  and the 

range of avai lable wave lengths i s  l imited by the ten­

millionths of an inch. In 1888  the mathematically 

predicted electro-magnetic waves of Maxwell were ob­

served by Hennrich Hertz, of Karlsruhe, Germany, who 

at the same time d iscovered the necessary apparatus 

for their prodUction, The method for the prodUcti on 

of the electric wnves, employing the terminology of 

Hertz , is  that of osc l llating an electric charge of a mass 
Instead of an atom. Prior to 1 8 8 8  Prof. Fitzgerald 

described the conditions by which el ectric oscillations 
in masses could be set up ; this was to "utilize the al­
te rnati ng cu rrents su rging in a circuit when an accu­
mulator was discharged through a small resi stance." 

'l' his i s  the only method known where a longer wave 

than that produced by atomic vibration i s  desired, but 
Fitzgerald was unable to construct a physical appar­

atus to fulfill  these requi rements, yet the method as 
well as the apparatus is exceed ingly simple,  consisting 

o f  a Leyden jar charged by a fridi onal machine or 

electrophones and then discharged through a wire of 
small re3istance by means of a spark-gap. When this 

action takes place the positive and negative charges 

of the Leyden jar 01' acc umu l ator oscil late to and fro 

thl'ough the ci rcu it formed by the w i re and the spark 

in the air-gap, which has then a very small resistance, 

o r  mathematically expressed, the oscillations will take 

place i f  R<V4L, where f( is  the t;apacity of the cil'-
K 

cult in Faraday, R the resistance in ohms and L the 

i n d u ctance i n  heneries. Fig. 1 shows i n  rectangular 

co-ordi nates the curves described by an oscil latory 

di scharge. The number of oscil lations per second, or 

frequency, i s  determined by the equation 
2" n == • 1J. � �l{� 'V K L  4 V  

I f  the resistance of the circuit is  large there will be 
no oscillations, but the discharge will represent a 

smooth cu rve as in Fig. 2 or by the formula R>V4L K 
Thus the oscillations of a pint Leyden may number 1 8  
million per second emitting waves 1 6  meters i n  length . 

The Leyden jar arrangement gave a few oscillation,; 

at each di scharge and then required recharging. Hertz 
greatly improved upon this by employing a Ruhm­

korff coil  and an oscil lator system shown in Fig. 3, A ,  
to keep u p  the potenti al.  Here a d i rect cu rrent was 

passed through the primary of the inducting coil ,  a ,  
and automa tically interrupted ; this s e t  u p  low-fre­

quency, but high-potential c u r rents in the secondary 

coi l ,  b ,  the terminals of which were connected to the 

oscillator, c. The oscillator system and the cil rrents 
set u p  in it must be regarded as absolutely distinct 

from the secondary coil  and the currents induced in it  

by the primary ; the oscil lator and secondary coil are 

connected, but the purpose of the secondary currents is 
to charge the osci llator system automatically, and the 

h i gh-frequency, high-potential currents set u p  by the 
d isruptive di scharge cannot flow into the secondary 
coi l ,  i n  virtue of its grE'at inductance. The oscillator 

Hertz empl oyed consi sted of two brass balls.  a centi­

m eter in ,l i a.meter a n fl separat(, fl from ('aeh otll PJ' by 

an ai r-ga.p a few m i l l i meters i ll length ; these spark­

balls were attached to two \)rasl'< rous ending i n metal 
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spheres 3 0  centimeters i n  diameter. When the two 
arms o f  the osci llator system, c .  were charged to a 
sufficient potential the air-gap, d, was disrupted and a 
series of sparks filled the gap during the period of the 
ol:lcil lation of the electric charge. This set up in the 
surrounding medium stationary electric waves, also 
discovered by Hertz ; these waves Hertz detected ami 
measured by means of  a circlet of wire having a 
minute spark-gap between its terminals,  as shown in  
Fig .  3 ,  B. The action of these waves in  other circuitb 
had been observed before Hertz, but the effects were 
attributed to electro-magnetic inducti on. 

These are the fundamental principles underlying 
w i reless telegraphy and upon which the whole art of  
syntonic methods is based ; the working out of  the"e 
laws constitutes the applied science of electrical re­
sonance and in the following paper its relation to syn­
tonic wireless telegraphy will be discussed. 

( To be continue d . ) 

• • • • 
THE BUILDING OF AMER ICAN LOCOMO T IVES. -II .  
I n  ollr issue of June 7 we pointed out that amon,; 

the many great industries of America,  none have more 
st rongly marked national characteristics than the 10(:0-
motive industry, and we traced the history of Ameri­
ca n locomotive building as i l l u strated by the growth 
of the Am�rican locomotive i n  the Baldwin Works from 
"Old I ronsides"  of 1 8 3 2  to No.  20,000, of  1 9 0 2 .  The 

present artic le  is devoted to a description of the great 
establ ishment in which an average of 1 , 5 0 0  locomo­
tives a year is constructed , and from which they are 
shipped to almost every country in  the world .  

THE F() (: NDR Y.-The locomotive castings are made in 
a large foundry,  measuring 80 x 400 feet .  The most 
important castings are those o f  the cylinders and 
wheels,  i n  addition to which there are the nu­
merous less important fittings that enter into 
the make-up of a locomotive. The raw mao 
terial consi sts of new pig iron and old stock, 
the latter includ ing any good gray iron, such as o l d  
locomotive cylinders,  grate bars, a x l e  boxes, e t c .  The 
materials are melted down i n  three 5 0-ton cupolas, the 
output of which varies from 1 0 0  to 1 G O  tons per 
day. The furnace mixture is  in the proportions of  2 ,000 
ponnds of pig,  2 ,000  pounds o f  scrap,  1 ,750 pounds of 
coke and 50 pounds of marble. The foundry is served 
b�' seven jib cranes and two overhead traveling 
c ranes. 

T I l E  CYL I :'> nEB S Hol'.-The cylinder castings are 
c leaned an,l taken to a large shop devoted especially to 
the finishing of cylinders.  One of the most interesting 
machines in  this department is a special boring mil l ,  
designed for boring and facing the castings for  the 
fou r-cylinder compound locomotives, of

' 
which this  firm 

is making an ever·i ncreasing number .  Each coasting 
consists of a high and low p ressnre cylinder, and a 

cylinder for the piston valve, together with half of the 
sad dle.  The mil l  is  arranged so that the three cylinders 
may be simultaneously bored and faced,  with a great 
gain of time and the certainty of  aecuracy o f  the fin­
ished work. 

W m:EI.·L.\ T lI E  S llol' .-The wheel castings, whieh are 
ca �t in one piece, the rim being formed segmentally to 
a l l o w  for cooling :,;trains, are taken to a spe('ial wheel­
lathe shop, where the ri m "  are tU!'ned, and the hubs 
a rp bored and faced. The wheels are forced onto the 
aXJes by hydraulic pressure and the tires are shrunk on. 
The axle ends are turned to an even size, and the hole 
in the wheel hub is bored less i n  diameter,  by an 
all owance of three one-thousamlths of an inch for each 
inch i n  the diameter of the axle. The two pieces are 
then put in a hydraulic press and the axle is thrust into 
thp hub with a pressure which commences at 10 tons 
and finishes at as high as 125 tons.  The tires are 
maintained 0'1 the rims by the initial tension set up 
when they al 't�  shrunk into place ; but the tires of  ex­
press engines are further secured by a retaining ring. 

T H  1<: FOlUa: .--One of the most interesting depart· 
ments is the forge, where raw material in the shape of 
wrought t ron scrap, such as bolts,  rivet· heads,  etc. ,  is 
p i l e d  up in small rectangular heap on boards, and 
ra i''led to a melting heat in the furnace, from whieh 
it is taken out and hammered by steam hammers i nto 
sl ahs. The slabs are then put together i n  couples,  
heated and welded,  the process being repeated until  
fn l l-sizPfl billets are formed measuring 8 x 8 inches by 3 
fppt in length.  The object of this heating and reheating 
-is  to se('ure that thorongh working of  the material 
which i s  essential to the production of the hi ghest grade 
of wrought iron and stee l .  A feature in  the forge is  the 
large battery of overhead boilers which i s  carried 
above the furnaces, the waste heat from the latter servo 
ing to raise sufficient steam to supply the whole forge 
shop. 

CON :\' ECT I :'i(;-HOI> ROOM .-A marked feature of this 
great establishment is the attention that has been paid 
to the question of labor·saving, both as  regards the 
machines empl oyed and the broader question of general 
shop management. Evidence of this is seen in the de­

voting of separate buildings ,  01'  of spparate floon; i n  
buildings, a s  the case may be,  t o  the construction o f  
particular parts. Thus, w e  have already referred in 
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this art·ide to the wheel-lathe shop, the cylinder shop, 
etc.  In fact, almost every detail of  the locomotive of  
importance is machined and finished in  its own par· 
ticular room . One of the most interesting of these 
departments is  the connecting rod room, where the 
rough forgings for the side and main rods are milled,  
planed,  finished milled,  and polished.  The conneeting 
rods are fo rged of  mild steel .  They are first centered 
i n  a lathe, then scribed out by templates, planed down 
to proper width ; the ends milled to shape, and where 
they are of the new I -section, the recesses '11'e worked 
out by mil l ing the two ends, and planing out the i n­
tervening material .  The brasses are forced in place by 
hyd raul i e  pressure. 

T E :'> DEllH .-The construction of the tenders is carried 
on in a separate building, one floor of which is  devote(l 
to the construction of the trucks and frames of the 
tenders ; another floor to the laying out of  the p lates 
and the shearing and punching of the same, while on 
another floor the tenders are erected .  

'I' m:  BO l l.En S H o l'.-Unquestionably the boiler i s  to· 
day the portion of the locomotive which iR receiving 
the most attention from locomotive deRigners. It is 
well  understood that the efficiency of  the locomotive 
depends upon the ability of the boiler to produce 
abundance of  dry steam of the desired pressure when 
the engine is  being worked to its fullest capacity. 
Steel plate is used exclusively in  the Baldwin boilers,  
and it i s  received at the works in sheets of various 
thicknesses and si zes, some of which are as mueh as 
20 feet long. The sheets are first marked out by stan· 
dard gag�s, although in  cases where they have to be 
flanged, the flangi n g  i R  done previous to the template 
work. The rivet holes are then punched or dri l led ,  as 
required by the specification ; the holes  of  the boilers 
of foreign locomotives being invariably (l ril led,  while 
Ameri('an specificati o n s  usually call  for punched holes.  
The boiler shop i s  replete with a l arge assortment 'Jf 
dril ls  and punches, which are driven by several electrie 
motors. Flanging as far as possible is  done by hy­
draulic presses, one of which is shown in  the accom­
panying i l lustrations.  This machine i s  operate(l by 
two accumu iatorR with a maximum capacity of 365 tons. 
The plate i s  heated i n  the furnace and the flanging 
is  done between two suitable forms, one clamped to the 

lower, and the other to the upper table. Dome rings, 
smoke boxes, tube sheets, etc . ,  are all formed up on 
this maehine with great a(,cu racy and speed. After 
flanging, tbe plates are returned to the boiler shop,  
where the edges are p l aned where necessary, or ehippe<l 
with a chise! .  The plates for the barrel are trimmed in 
a shearing press,  their edges are planed, and they are 
then rolled to the proper curvature in  the bending rolls .  
The boiler is  now assembled for the riveting ma('hines 
which, in these works, are operated by hydrau l i c  
power. T h e  riveting d i e s  a r e  carried a t  t h e  u p p e r  ends 
o f  two ma"sive upright jaws which,  i n  the larger 
machines, are ta l l  enough to allow the boilers to be 
let down by overhead cranes, with the line of rivets 
between the jaws. The riveti ng eommences at the 
top and is carried down to the bottom of the boiler 
by simply l i ft ing the latter by the overh€'ad traveler.  

Em,( 'T j :-; (; S1I(w.-The erecting shop is  a fine Im i l ding 
1 6 0  feet wide and 3 3 7  feet long. It  is  divided longi­
tudinally into two bays, each of which is  served by 
two electric traveling cranes of 50 and 100  tons ca­
pacity.  Three of our first page i l lustrations are taken 
in this  shop, and they represent various stages in the 
erection of  some of the extremely powerful freight en­
gines which th i s  firm i s  now turning out, the last of  
which,  built  for the Santa Fe Railroad , is  considerably 
the heaviest locomotive in the world.  Limitations of 
space forbid any detaile'd aecount of  the method of 
erection, but briefly "tated, it  i s  as foilows : 

First the eylinders are set up at the height above 

the rails which they wi l l  O(:cUPY when the locomotive 

is compiet3d,  and the attached saddle is  prepared for 

the setting of the smoke box. The engine frames are 

then erected and lined up.  Next the complete boiler is 

li fted by one of  the overhead cranes and placed in 

position, the boiler being bolted to the saddle. The 

tubes are then i n serted amI expanded.  Then the d riv­

ing wheels are put i n  place, or rather the hoUer and 

frames are raised by the overhead cranes and lowered 

down upon the wheels,  the journal boxes and the axles 

being guided in  between the pedestals. At this point 

the engine has the appearance shown in the upper 

left-hand cut on the front page. Meanwhile the vari·  

ous boiler fittings have been put in p lace and con· 

nected up.  The next step is  the water test in  which 

hydraulic  pressure is applied at about 266  pounds to 

the square inch,  the working pressure being 200 pounds 

to the square inch.  Then th9 water is removed from 

the boiler and it is  tested with steam at 1 0  per cent 

i n  excess of the working steam pressure. The con­

necting rods,  l ink motion, etc . ,  are assembled . the valves 

are set and the eccentrics keyed to the main axle.  

Meanwhile the boiler is  being lagged , the same p ro­

tection being placed over the ( 'ylinders.  By this t imf' 

the locomot ivE' presents t !t p aI1 lll'a l 'all ( ' (' Hll O w n  ill the 
large tut at the bottom of the front page. The sheet 

iron j ac!{eting is then placed over the boiler and cyUn-
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del'S. Then follows the engine test, the boiler being 
connected to a stationary steam plant and the engina 
run under steam. After the painting and various 
finishing touches the locomotive is ready for ship­
ment. 

TH�; T E :,l'l' l :'> C;  RooM .-Before closing, a w o r d  should 
be said with regard to the testing department, the 
work of which may be said to lie at the very founda­
tion of  the excellence which characterizes the output 
of  this establishment. All  material that enters the 

works is subjected to both a chemical and physical 
test. Every delivery of plates i s  numbered, as is also 
every plate in  ea("h lJOiler.  When a set of  plates is being 
shipped, say from a mill at Pittsburg, a piece 
is  previously eut from every plate and expressed to the 
Baldwin testing department, where it  is  tested .  The 

rejected test pieces are sent to the Rhipping c.lerk, and 
a>; the plate shipment comes in ,  the corresponding plate 
i-;  returned to the makers. The boiler plate is of open 
hearth steel, of a tensile strength of  60,000 pounds to 
the square ineh, and it  must show an elongation of 25  
per cent in 8 inches .  By the careful  system adopted 
o f  numbering every plate i n  every boiler and keeping 
a record of the test on each batch of plates, it  is 
llcssilJ ie ,  in case of  a boiler explosion, to refer to the 
test amI obtain full data regarding the plate. 

I t  is intf l'fJsting to notice, i n  dosing, the great in­
crease in  weight amI cost of loeomotives that has taken 
place during the past twelve yea rs.  I n  1 890 the aver­
age weight of a locomotive was 1 00 ,000 pounds, and ita 
average cost $ 8 , 000 .  In 1 9 0 2 ,  the average wei ght is 
J ;;0 ,000  pOHnd;; .  an d the average cost $ 1 2 , 0 0 0 ,  the in­
crease i n  cost  having kept pace very closely with the 
in (TeaSe in weight, and this in spite of the fact that 
labor and materials have risen very considerably i n  
cost. 

I ln i t  alit) It n e t  e o  rites.  

Genuine meteorites are curiosities h i ghly prized by 
museums and scientific eol lectors. Prof.  St.  Meunier, 
or  the Natural H istory Museum of Berlin, paid as 
much as $ "  I)er gramme for a meteorite.  I t  is ,  there· 
fore, conceivable that sharp p ractiees should be re­
so rted to by dealers in scientific eu riosities. A hand 
o [  meteori te connterfeiters was recentl y  ('aptured and 
consi d erab h ,  evidence ohtai ned of  very curiam; and 
ingenious methods for seducing the gullible eol ledor. 
The members of thif, hand were Corsicans. I t  was 
their practice to obtain natural rock resembling me­
teorites as einsely as possible and then to burn them 
in order to prodnce the black crust whieh i s  one of the 
earmarks o f  every genuine meteorite. The pieces of 
rcck were coated with lampblaek, dissolved in molten 
snlph ur .  It seems, however, that this method was 
so crll tle that the deception was easily d iscovered, and 
the men were forthwith arrester! .  

• • • 

Paris is said to lead the world in the culture of city 
trees. The success o f  the Freneh capital is  due not 
so much to an admirable soil cli mate as to a well­
organize'l system of caring for the trees. 

In large nurseries young trees are grown and pre­

pared for the Parisian streets. The culture of the 

soil i s  elaborate.  1<'ro111 the very beginning the trees 

are pruned and staked to compel a straight growth. 

By frequent transplanting the roots be('ome so har­

dened that they are enabled to withstand injury due 

to transportation.  When a tree is sufficiently large, 

it  is  set out in  the streets with the same care that was 

la  vished upon it  in the nursery . Often the cost of  

p l anting a single tree is  $ 5 0 .  Whenever a storm de· 

stroys the eity trees the nursery can be immediately 

drawn upon for another supply.  

• • •  
T h e  (c u rre n .  S u pple ... " nt .  

T h e  eurrent SFPPI.!-;)lEST,  No. 1 3 9 0 ,  open;.; with an 

interesting artide on the Ruins of St.  Mark's Cam· 

panile, glvmg some of the reasons of its fall .  

I n  a long a n d  v e r y  complete article M .  H .  Dastre 

diseusses the r6le o f  mosquitoes in  the (! issem· 

i nation of diseases. Another arti c l e  of interest, is  

that of Mr .  Otis  Mason,  upon the Harpoon-J<'orem ost 

Among Savage I nventions, the first paper of which 

appears in this issue.  The subje,·t of Elec·trolytic  

Production of Metals, with S pecial Reference to Cop­

per and Nickel, is  exhaustively treated by Wil l iam 

Koehler, of Cleveland, Ohio .  Among other articles
' 

of  

interest is  one  treating of  Horned Lightning Arrp�t· 

ers with Iron Framing ; also a description of the 

Siemens and Halske Process for Purifying Drinking 

W ater by Ozone. The usual T rade Notes and Recipes 

and Suggestions by United States Consuls are given. 

• • • 

Our attention has been called to a typographical 
error in the arti cle on " A  New Artificial Fuel;" which 
appeared on page 92 of  our issue of August 9 .  The 
statement is  made that the calorific value of syn­
thptical coal i s  represented by " 1 , 3 00 degrees British 
tllprmal units ."  This should read " 1 3 ,500 British 
thermal units." 
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HOW GOLF CLUBS ARE MADE IN LARGE QUANTITIES. 
BY DAY ALLEN WILLEY.  

The increased love of  out-door exercise in  America 

i s  resp"nsible for several new industries which have 
a l ready become so important a'i to give employment 
'to a large force of workmen 

and represent the extensive in­
vestment of  capital.  

One of  the industries which 
has had its inception in  the 
United States only within the 
last few years is  the making 
of golf clubs and balls .  It is  
unnecessary to refer to the re­
markable popularity of the 
game, and to-day one can find 
"golf courses" al l  the way 
from the Atlantic to the Pa­
cific.  Organizations devoted to 
the pastime h ave been formed 
in  every community of  signitl­
cance in  the country, and the 
army of players is composed of 
residents of  every State in  the 
U nion.  During the two or  
three  years following the i n ·  
tl 'o\Juction of t h e  sport, players 
depended principally o n  the 
British factories for the con­
tents of  their bags, an(l the 
cost of  the imported outfit de-
terred many from enjoying a day on the course.  
American enterprise, however, was quick to note the 
opportunities to manufacture and sell  this class of  
sporting goods,  and some of  the larger companies 
making bicycles,  tennis racqnets,  ( ' l'oquet sets and 
base-ball clubs added a golf department. So extensive 
has the industry become that in  the West as well 
as the East are plants employing over five hundred 
hands each, whose entire product is the golf 
club. I t  forms one of  the pri ncipal industries 
of  a town in Massachustetts, where one factory 
turns out a thousand clubs daily in the busy season. 

I n  spite of its apparently simple 
construction the golf club passes 
through an elaborate series o f  
processes before i t  is  ready f o r  the 
market. I t  consists of two main 
parts, the shaft and head. As the 
former is usually of  wood, material 
is  selected with a view not only 
to its hardness, but toughness ; the 
best quality of  hickory is preferred 

. for the purpose, each tree being 
carefully examined in the forest 
before it  is  cut down. The wood 
comes to the factory sawed into 

planks o f  a suitable thickness, and 
is  again sawed into square strips 
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of the requisite l,mgth. A simple form of turning lathe 
is used to round off 0 1' turn the shafts, but as  yet no 
power device has been invented which wil l  complete 
the shape, and considerable labor is required with 
hand tools t o  1V0rk i t  down to the exact dimensions ; 

Hammering Steel Heads in the Blacksmith-Shop. 

this operation necessitates long experience and a good 

eye to insure the proper tapering of the shaft. So  
particular  i s  the manufacturer that  sometimes 50 per 
cent  of  the  sawed shafts may be rejectetl on account  of  
some sl ight  defect  before unnoticed.  

The next process i s  to join the shaft to the head­
an other operation requiring much skil l .  as a perfect 
fit must be i n sured to withstand the strain at the 
joint.  Dogwood and persimmon are most extensively 
used for the wooden head. They come to the head­
maker in b l anks from the saw. A machine specially 
designed for the pu rpose cuts them down to a rough 
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semblance of the head, but here again the rest of the 

work must be done by hand, and chisel, file and sand 
paper are indispensable. The shaft and head are 
spl iced one to another by means of a strong cord. The 
operator winds about the joint a fine cord, made of  

waterproof material, e a c h 
strand fitting so closely and 
evenly that it  seems a part of 
the wood itself when the whip­
ping i s  completed. The so­
called i ron clubs are composed 
almost entirely of steel, as it is  
found that a mild grade o f  this 
m aterial is  best suited for 
these clubs. First quality heads 
are made entirely by hand, 
and here the blacksmith's anvil 
and hammers come into play, 
yet the cleek makers become ,;0 
expert in their line that they 
can duplicate almost any 
model o f  head, not only i n  
size, but almost precisely in 
shape,  so deft are they in wield­
ing the hammer. Most of  the 
metal heads, however, are drop 
forgings, and to this  .process is  
largely due the greatly reduced 
cost of  the golf outfit, for it 
saves much time and labor. 
All of the heads, however, are 

llnished on polishing spindles which, revolving rapidly, 
act upon the surface as sandpaper does on wood, re­
moving all  rough spots and giving them the luster 
of silver when the operation is completed. 

The putting on o f  the grip or handle is done so 
rapidly that a skilled workman will complete the op­
er ation i n  a little over a minute. For the best clubs 
horsehide i s  used entirely, but sheepskin is  found to 
be a fair substitute, and is wound on the other grades. 
The hide is  cut into strips o f  the proper length and 
wi(i �:l by machinery, but the workman wraps the grip 
around by hand w ith a few dexterous motions, c linch-

ing the loose end with small brads 
o r  glue. Sometimes the entire 
shaft i s  covered with the finishing 
coat of varnish, but first the wood 
i s  saturated with shellac, which 
enters the fiber and plays an im­
portant part in protecting it from 
the weather.  Over this is  placed 
the varnish, and after a vigorous 
rubbing the club i s  ready for the 
player . 

Scotland is the home of the most 
expert makers of  the golfer's outfit, 
and to them is due much of the 
skill which has been acquired by 
the Americans. A large number of 

Roughing out a Wooden Hl!ad with a Saw. finiShing the Shafts with file ami Sandpaper. 
THE M AKING OF GOLF CLUBS, 
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artisans o f  the old country have come to the United 
::>tates to ply their trade, tempted by the higher scale 
of  wages. One enterprising corporation has a colony 
of Scots at its New England factory. It is an i nterest­
i n g  fact that the best workmen are p layers themselves, 
and skill in  hand ling the clubs has given them a 
knowledge of the proper shape and "lay" of the clubs 

which they could not otherwise obtain.  
. .. 

THE BATTLESHIPS " CONNECT ICUT " AND 
" LOUISIANA . "  

T h e  two battleships f o r  which Congress made pro­
vision by act o f  Congress of July 1 last, will be, when 

Scientific American 
maximum displacement, full load, 18 ,000 tons ; mean 
draft at maximum load, 26 feet 9 inches ; coal carried 

on trial,  900  tons ; total coal bunker capaCity, 2,200 tons ; 
steaming radius, at 11 knots, about 7 ,000 knots ; steam­
i n g  radius, at ful l  speed, about 2 ,500  knots ; maximum 
speed, not less than 1 8  knot s ;  maximum ind icatet.! 
horse po wer, estimated,  16 ,500 ; complement ( flag-ship ) 
officers, seamen and marines, 8 0 l .  

T r i a l  diilp lacement wil l  mean vessel and eqnipment 
complete with 900 tons of  coal, 66  tons of  feed-water 
and two-thirds supply of ammunition and general 

stores. 
The hulls will be o f  steel throughout with the usual 
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a bronze chart house on the lower bridge deck ( non­
magneti c )  in which the standard binnacle wi l l  be kept 
free from the influence of steel work. The conning 
tower on these ships,  which will  be 9 inches thick, is 
l ocated immediately below the upper bridge, a deck 
higher than heretofore. This insures a wider field 
of observation for the commanding officer i n  action. 
The armored tube from this tower to the protective 
deck is 6 inches thick. A signal tower, 6 inches in 
thickness, of steel ,  is  located aft on the superstructure 
deck j ust a baft the mainmast. 

The hull i s  p rimarily protected lJy a broad water-line 
belt of armor 9 feet 3 inches wide throughout the 

finished, the finest of their class 
in any navy. Steadily,  season by 
season, the size of these great 
flghtiug machines has grown. 
To-day we h ave reached a dis­
p lacement o f  18 ,000 tons ful l  
laden, and there is no assurance 
that the next of the type won' t  
be sti l l  larger twelve months 
hence. Four million, two hun­
dred and tweive thousand 
dol lars seems a p retty large sum 
to pay for the hull  and machin­
ery of a fighting ship-especially 
when the guns, armor, miscel­
laneous equipment, and s tores 
complete, when ready for sea w i l l  
demand quite a c o u p l e  of  mil l ion 
more.  But the peace of  the na­
tion calls for these safeguards, 
and the welfare of every one of 
our rich ports demands this pro­
tection in time of war : it is  
treasure spent the lJetter to guard 
sti l l  greater wealth . Putting on the Grip. Winding the Joint of the Head and Shaft. 

range of maximum thickness and 
8 feet wide thence to the bow 
and to the stern. Amidships, for 
a distance of 92 feet, this lJe l t  
wil l  b e  1 1  inches thick. Thence 
forward and aft,  respectively, for 
a distance of  93  feet, it  will taper 
from 9 to 7 inches. The next 
run of  3 7  feet will range from 
7 to 5 inches. For 34 feet fol­
lowing this the armor will be 5 
inches thick, and thence to the 
bow and t(l the stE rn it w i l l  di­
minish to 4 inches. The sides im­
mediately above the water-line 
belt as high as the gun deck and 
for a fore-and-aft d i stance of 284 
feet wil l  have armor 6 inches 
thick, while the space occupied 
by the 7-inch guns on the gun 
deck will  lJe p rotected by 7 
inches of armor for a di stance of 
2 3 6  feet. Athwartship bulkhead::; 
at the ends of the thickest side 
armor will be 6 inches thick, and 
athwartship bulkheads at the Before a line of the p resent 

vessels  was d rawn the Board on 
Construction thoroughly di,,-
cussed their essential features and, incidentally, settled 
for a long time to come many much-debated questions 
which had provoked differences of opinion for years 
back. Sheathing an d coppering were disapproved ; the 
extent ant.! thickness of armor p rotection were in­
creased ; the lJatteries were improved and better shel­
tered ; torpedoes were relegated to other classes of 
vessels ; the application of e l edrieal motive force was 
considerably -.videned ; and the coaling facilities ( the  
bugbear o f  most  vessels ) were  amplified vastly, whi le  
the ammunition supply ,  by the i ntroduction of a very 
novel feature, was increased to a degree considerably 
in extent of possible rates of fire.  The advantage of  
this ,  apart from a bountiful feed to the gun sta.tion, i s  
th e speed with which a .  ready supply can b e  brought 
up to the firing position within a short while .  

The general dimensions and features of the ships are : 
Length on load water-line,  450  feet ; breadth, extreme, 
at load water-line, 76  feet 1 0  inches ; displacement on 
trial ,  not more than 16 ,000  tons ; mean draft  to bot­

. tom of keel at trial di splacement, 24 feet 6 inches ; 

THE MAKING OF A GOLF STICK. 

cellular ' subdivisioning of the double bottom and the 
inner body. Some forty-odd of the water-tight doors 
and five of the armor gratings are to be closed by 
vower from a central emergency station. T hese doors 
can be independently opened and dosed by power­
the p ressure of a button starting the work, and their 
action is  sufficiently slow n ot to catch anyone in  
transit.  The lldvantage of the  system i s  obvious i n  
case of  accident. The freeboard, a t  t h e  l i n e  o f  the 
main deck, is  l1I'>aI"iy 1 8  feet, and runs uniformly from 
bow to stern . This insures good sea-keeping qualities, 
the ability to work the main battery in any kind of 
fighting weather, and airy and commodious quarters 
for offlcers and enlisted men.  besides plenty of room 
for the stowage of hammocks where they can be kept 
d ry and well-aired-a feature vital to the health of 
the crew. The arrangement of the forward upper 
bridge is  somewhat novel,  affording a very wide fiel d 
of observati on, while the glazed bronze housin g or 
screen at

" 
tlie center will  completely shelter the people 

at the wheel from driving spray . There will also be 

ends of  the l ighter side and case­
mate armor will be respectively 

6 and 7 inches thick.  The protective deck, which 
extends from bo\v to stern, will  be an i nch and a half 
ttlick on the fiat over the engines and boiler spaces ; 
on the slopes forward and aft it wil l  be 5 inches thick. 
A coffer dam 3 0  inches thick will be worked from end 
to end of the ships between the protective and the 
lJerth decks ; and on the berth deck, forward and abaft 
the transverse armor respectively, there wil l  be an­
other coffer dam of the same t.hickness, but only :{ 
feet in height. The protection thus afforded the ends 
of the ships is pretty thorough. 

The armament wi l l  be : Main battery-Four 1 2-inch, 

. 
eight 8-inch,  twelve 7-inch breech-loading rifles. Se,,­
ondary battery-Twenty 3-inch, 1 4-pounder rapid-fire 
guns, twelve 3-pounder sem i-automatic guns, six 1-
pounder automatic guns, two 1-pounder semi-automatic 

guns, two 3-inch field pieces, two machine guns of  . 3 0  
caliber, six automatic g u n s  o f  . 3 0  caliber.  

The 1 2-inch guns wil l  be mounted i n  two e l l i ptical 
balanced turrets, of the barbette type, with slanting 
fa _es.  These turrets will  h ave face plates 12 i nches 

D18place.ncnt : on trial, 10,000 tUlle ; l l lUXi111 1 l 1 l 1 ,  18.1XJ(J tOll�. S llced : ]6 kl lot;-!. lllaxlluulU Coal S UJ. pl y, t,2UU lOll�. .\  .° . 1 1 0 ." : Hl ' i t �  11  inches to 4 1nrhes ; turret gUl lS ,  u� 1l I 1 l 1  I:.! incut.::' j ul'Oadsklc guu:-:;,  'l lucht'S. 
ArlllRulCut : Four N-mch. eIght tl-incb, twelve 7-inch, tweut.y ;-j .. inch, twelve ;-j-poumlers. eighteen I-pounaer. and autollluLic.. CUU1l.lclIlcnt : 801. 

FIRST CLASS BATTLESHIP " CONNECTICUT " 
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thicl; ,  the rest of the armor being 8 inches thick,  with 
top pla tes of 2 1/� inches.  The barbettes, which wi l l  
ri se from the  protective deck to about 4 feet above the 
main deck, will be generaily 1 0  inches thick, except 
to the rear of the transverse bulkheads, where it w i l l  
be 7 V� inches t h i c k .  These turrets wil l  t u r n  through 
arcs of  270 degrees, and be under complete electrical 
control,  as will  also be their hoists and their loading 
and training mechanisms. The 8·inch guns, also 
m ounted i n  pairs,  will be placed in  four turrets of the 
same type, on the main deck, at the corners of the 
superstructure.  The 8·inch turrets will have front 
plates of  6 th inches,  and a general thickness elsewhere 
of 6 inches.  Their barbettes wil l  be 6 inches thi ck 
where exposed and 4 inches  thick at the  rear .  The 
tubes leading below to the p rotective deck wil l  range 
trom 3% to 3 inches thick for the lower half .  The top 
pl ates will be 2 inches thick. These turrets, also under 
eiectrical  contro l ,  wil l  swing throl\gh arcs of  1 2 0  de­
grees .  The 7- inch guns wi l l  be mou nted in two broad­
sides on the gun deck and p rotected by continuous 
armor 7 inches thick and stout shields 3 inches thick. 
The guns will be on pedestal mounts,  and the re-enter­
ing ports w i l l  admit of stowing the guns within tlh� 
l ine of the side armor, the advantages of which a re 
p l a in in rough weather and while lying at a dock.  
The arcs of  fire of these pieces will  be 1 3 5  degrees, 
an d the forward and the after gun on each broadside 
will  be :tble to fire directly ahead and directly astern,  
respectively, thus giving a bow or stern fire of two 
1 2s, four 8s and two 7s from the main battery. The 
1 4-pounders wi l l  be variously d istribute d .  There will  
be one 0 1 1  each bow forward on the gun deck, two on 
each quarter aft on the same deck, three i n  a bunch 
amidships on the main deck, and the rest on the ham­
mock berthing fore and aft on the superstructure deck.  
Where mounted on the main deck and the gun decks ,  
they w i l l  be protected by local  armor,  2 inches thick,  
of nickel steel .  The 7 - inch guns are separated one 
from the other by splinter bulkheads of nickel  steel  2 
inches thick.  

The 3-pounders are mounted on the tops of  the tut'­
r('ts :tnd on the superstructure deck and bridges,  w h i l e  
the smaller pieces a r e  p laced i n  t h e  fighting t o p s .  A l l  
of these gU!1S h a v e  wide a r c s  of  fi r e  and a r e  placed 
where they can best do their prime work of repell ing 
torpedo-boats, both surface and submarine,  and of  at­
tacking an enemy' s  l ight armor and unprotected parts 
and open gun-stations .  

The ammunition and shell rooms are so an'angell 
that about one-half the total supply will be carried at 
each end of the Ehip .  The allowance is  a very liberal 
one, amounting to nearly 600 tons. The ammunition 
tor the 7-inch and smaller  rapid-fire guns will  be con­
yeyed by hoists directiy from the ammunition rooms 
or passages to the deck on which required,  or as near 
that as possible.  These hoists will be driven at a 
constant speed by an electric motor and wil l  be ar­
ranger! to deliver seven pieces per hoist a minute.  
The 7- ineh guns will  have a hoist apiece.  For the 
3-inch there will  be fourteen hoists, and for the 3 and 
I-poundel's there wil l  be combined hoists.  To supply 
the 7-inch hoists there wil l  be four ammunition COll­
veyors, operated electrically,  fitted i n  the passages and 
r u n ning directly from the handling rooms to the base 
of the hoists.  These conveyors are really traveling 
si dewalks, ;tnd all  the men have to do  i s  to pass them 
from the door to the moving platform, and the plat­
form del ivers them wherever needed.  This  is an es­
sential ly  novel feature, and wil l  completely revolll­
tionize the rate of del ivery heretofore attained any­
where. The turret guns have regu lar ammunition 
hoists ope ratetl by electricity and leading directly from. 
the handling rooms or the ammunition passages to 
the tu rrets. 

A comparison between the batteries of  these ships 
a nd the British battleship " C ommonwealth , "  rates of 
fire and muzzle energies being duly conSidered, show 
the · ' Connecticut" and " Louisiana" to be d i stinctly su­
pHior. 

The propelling engines will be vertical ,  twin-screw, 

4-cylinder,  triple-expansion engines, having cylinders 

of  3 2 . 5 ,  53,  6 1 ,  6 1  inches in diameter, with a common 

stroke of 4 feet, and a speed of 1 20 turns a m i nute at 

1 8  knots. These engines wil l  be i n  two separate water­

tight compartments. Steam at a working p ressure of 

250 pounds will be supplied by twelve w ater-tube 

boilers of the Babcock & Wilcox pattern, and they w i l l  

have a total grate surface of  n o t  less than 1 ,100  square 

feet and a total heating surface of 4 6 , 7 5 0  square feet. 

Forced draught will be on the closed ash-pit plan with 

a pressure of 1 inch of w at.er. The three funnels w i l l  

be 100  feet above t h e  k e e l  l i n e .  Feed-water wil l  b e  

carried i n  t h e  d o u b l e  bottom. The refrigeratin g  plant 

wil l  be equal to the cooling effect of  a daily output of  

t h ree tons of iee .  This p l ant wil l  be of the . dense-ail· 

type and w i l l  have leads to the m agazines for use in 

case of a dangerous rise of temperature therein.  The 

evaporati ng pla n t .  o f  n o t  l e ss than f o u r  u n i ts .  w i l l  

have a ,Iai l y  o U ( lJ u ( o f  1tl . :' O O  ga l low, of f resh water ,  
an d  the disti l l i n g  apparatus wil l  h a v e  a diurnal ca·  

pacity of 10,000 of llrinking water. All of the ven-
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ti lating blowers wil l  be d riven by electricity-those 
for forced draught by steam . There wil l  be a laundry, 
a mechanical bread-mixer and a special bakery plant 
apart from the regular ship 's  galleys. 

The electrical generating p lant will  consist of eight 
1 00-ki lowatt steam-d riven generating sets, ail to be of 
125 volts pressure at the terminals.  There wi 1 1  be E ;  '"{ 
electrically d riven generators for supplying power to 
turret turning motors. The ship wil l  carry six search­
l i ghts of  3 0-inch pattern, and there will be no fewer 
than 1 , 1 0 0  electric light fixtures otherwise, besides 
truck-lights, signal lamps and a number of diving 
lamps.  There wil l  be six portable ventilatin g  sets of  
% horse power and forty-five 1 -12  horse power desk 
and bracket fans,  and eight 1-6 horse power bracket 
fans. These, with the thirty-three large blowers, wil l 
be able to keep up a pretty comfortable circu lation of 
fresh air .  All boat cranes, anchor cranes, deck 
winches,  ash hoists and tools in  the machine shop will 
be driven by electricity. 

Wood wil l  be reduced to a ' minimum, and all  of it ,  
with the exceptions of decks exposed to weather and 
some few articles  of furniture, will  be fireproofed. A,,­
hestos sheath ing and mill board will cover the outer 
hull plating in  living spaces ; and metal ceiling w i l l  
be fitted to t h e  outer h u l l  in a l l  l iving quarters not 
sheatned with non-condueting material.  Quarters wil l  
he provided for an admiral ,  his chief of  staff. the com-

A WATER-WHEEL DRIVEN BY A FLOWING WELL. 

manding officer, ni neteen wardroom officers, nineteen 
junior officers and ten warrant officers. 

The ships will carry twenty boats. including two 
3 6-foot steam cutters and a fine 5 0-foot picket l aunch,  
which w i l l  be especially useful for shore communica­
tion and in going from ship to ship in rough weather ,  
and also in  convoying landing parties. 

The coal ing arrangements wil l  be quite unique.  
They wi l l  consist of six electrically-driven deck 
winches and a dozen booms-six on each side,  together 
with all necessary fixed chutes, etc. The booms wil l  
be so p laced that three can be worked to a barge, and 
i t  wi l l  be possible to coal  from four barges at a time 
-two on each side.  Some of the working gear wi l l  
b e  automat.ic. I t  i s  not possible t o  tell  now just what 
the rate of  coaling will be,  but it is  manifestly sure to 
be much more rapid than any present system.  

The nation is to be congratulated upon the promise 
of these ships ; and Chief Constructor F. T. Bowles has 
marked the first ships designed under his  administra­
tion of the Bureau of  Construction and Repair with 
a stamp of distinct advance over anything yet turned 
out by the department, and every contributive bureau 
has lent its best efforts with in its province. 

POWE R  FROM AN ARTESIAN WELL . 
Our engraving shows perhaps the only power water 

wheel in  America driven by an artesian well .  I t  is  at 
St .  Augustine, Florida. and supplies power to a wood­
working shop.  Th.e wheel is  1 6  feet in diameter. the 

well  6 ';� inches and 240 feet  deep.  Since the well  does 
not supply power enough . however, a second wel l  has 
been dri ven nearby to reinforce the present one. The 
new wel l is  8 inches i n  diameter.  The contractor first 
drove an 8-inch iron tube about 1 5 0  feet through the 
sand. when he strucl, bedr6ck. On dri l l ing into this 
some 5 0  feet.  water overflowed in considerable quantity, 
but it was not until he penetrated quite through the 
rock strata ( about 100  feet thick ) that the well gave a 
n o rmal volume of water. 

---... -.... -��---
The Navy Department has decided for experimental 

ll1l rp Oses to e q u i p  the torpedo boat · · Rogers" for the 
use of  oil fuel.  

En::;ineeri nl:; N otes. 

It  is  said that by June,  1903, the Tehuantepec Rail­
road, across the isthmus of that name in  Mexico,  will 
compete with the Panama route and the American 
overland lines for a share o f  the shipments between 
the Atlantic seaboard and the Pacific coast. 

The aggregate tonnage of launches on the Clyde d u r­
i n g ,  the month of May constituted a record which has 
only been twice before exceeded in the whole history of  
Clyde shipbuilding. T wenty-three steamers were 
launched,  of a total of 54 ,960  ton s ; three large sai i ing 
ships, totaling 5 , 6 7 6  ton s ;  two steam yachts, of  a total 
o f  465 tons, and six sail ing yachts of an aggregate of 
135 tons. The shipbuilding industry on the Clyde is  
remarkably ;,rosperous at the  present t ime,  and not­
withstanding the aboye abnormal output of new vessels 
the berths are filled up with fresh orders amounting 
to about 50,000 tons. 

The BritiSh government has been requested to sane­
tion the construction of an im portant rail road from 
Berbera, on the North Somali coast, to a spot adjoining 
Harral' ,  just inside the Abyssinian frontier, to provide 
rapid communication between the latter country and 
the :lea. The distance i s  about 220 miles. The rail­
road is to be a lightly built one, and will  cost $ 3 , 750 ,000 
to construct, unless the promoters fol low a route over 
the formidable Harral' escarpment. On this outlay the 
government is a�ked to guarantee a return of 3 per 
cent-a relatively small 3um.  The Emperor Menelik 
favors the con struction of the l ine,  which would tap 
the trade of a most wealt h y  district and afford an easy 
and di reet route for the conveyance of B ritish manu­
facturers into Abyssinia, in which country there is  a 
heavy demand for such goods. 

Owing to the extensive and frequent buck li ngs that 
have recently occurred upon several of the torpedo 
boats of the British navy, the English Admiralty 
propose carrying out a series of severe experi ments 
to ascertain the amount of "hogging" and " saggi ng'·  
st rains the torpedo boat wil l  withstan d .  The inability 
of  this type of craft to stand the varying strains im­
posed upon them by wave action, especially in rough 
seas. i s  attributed to structural weakness. The Ad­
m i ralty are preparing one of the d rydocks at Ports­
mouth specially for the tests. which are to be earried 
out on the torpedo destroyer "Wolf ."  The vessel wil l  
fiJ 'st be " sagged" by being suspended by the head and 
the  stern only from two platforms, one at  each end , 
all  su pport being removed from beneath the middle 
portion of the ship.  She will  be "hogged " by being 
balanced in the center of her length across a pile of 
timber.  so that the full  weight of the vessel is thrown 
fore and aft. By mean s of these experiments the 
A d m i ralty anticipate obtaining reliable and conclu­
sive evidence as to whether, as is generally contended 
by marine experts, a destroyer's  hull is  so weak that 
her back will break when she is l i fted by the sea 
fore and aft in such a manner that there is  a wave 
hollow beneath her center ,  or when a wave l ifts her 
amidships, l eaving stem and stern unsupported.  

Engineering says that the Cunard Steam ship Com­
pany is with characteristic caution considering the 
question of 24-knot ocean liners i n  all its bearings. 
Hitherto the company h as merely asked three firms, 
Vickers Sons & Maxi m,  of  Barrow ; the Fairfiel d Ship­
building Compan y,  of the Clyde,  and Messrs. Brown, 
to submit three alternative designs for a vessel 700 
feet long and with speeds of 2 4 ,  23 and ) 8 knots an 
hour,  along with an estimate of the first cost and 
information regarding c rew and coal expenditure. I n  
this w a y  t h e  company raised t h e  whole question of  
whether the game was worth the candle .  The "Cam­
pania" and "Lucania ,"  of  1 2 , 5 0 0  tons burden, to make 
2 2  knots speed developed 28 ,000  indicated horse 
power.  To make 23 knots would necessitate a larger 
and more costly ship, besides an additional 8.000 indi­
cated horse power ; while to make 24 knots it is 
estimated that a ship would require 4 8 , 000 indicated 
horse power. I t  would thus come about that to add 
two nautical miles  to the hourly speed would mean 
an additi onal 290 tons of coal to be consumed daily. 
This would mean a consumption of /'50  tons per day, 
or  1.3 tons per mile steamed.  Engineering points 
out that an 18-knot steam ship would consume less 
than half this amount of coal per day, whiie the ex­
penditure in wages and engineering would be corre­
spondingly lessened. It  remarks, futhermore, that 
such a vessel cou l d  profitably cany a l arge cargo, as 
her machinery would require only half the weight 
and space of the swifter vessels .  I t  does not pay 
to take a cargo at a high speed. On the other han d ,  
there is  t h e  opportunity of  securing h i g h e r  passenger 
rates. Many Americans insist on traveling on fast 
ships .  There is also the factor of larger Admiralty 
subventions made justifiable by the ships being an 
addition to the resources of  the country in  time of 
war.  It is stated that in consequence of the efforts of 
the American syndicate controlling the Dominion Line 
of  steamers to capture the Boston trade the Cunard 
Line h as d e c i d e(] to bui l t! a new ship to strengthen 
its traffic with that port. 
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MOTOR-P ACED RACE ON 
A CYCLE WHIRL. 

Encouraged hy the 
success which attended 
�he p resentation o f  the 
first cycle whirl ,  in 
which cyclists competed 
with each other on a 
circular track small 
enough to he placed o n  
an ordinary theater 
stage, it  occurred to 
one of  the leading ex­
ponents of  bicycle rac­
ing that a cycle whirl  
constructed for motor­
paced racing would be 
equally popular. Of 
cou rse this involved a 
mnch higher rate of 
speed, greater strains 
on the structure, and 
a considerably greater 
risk. The circular 
track of the first cycle 
whirl had a pitch of 
s o  m e w  h e r  e i n  the 
neighborhood of 45 de­
gree3 ; but with the 
higher speeds necessary 
with motor cycles it 
was necessary to raise 
the pitch from 45  de­
grees to 60 degrees, and 
the new track, which 
looks for all the world, 
as will  be noticed from 
the engraving, like a 

circular fence, was built with the slats incl ined only 
3 0  degrees from the vertical.  

In determining the proper pitch of one of  these 
whirls,  the elements to be bken into account are the 
speed, the cu rvature ancl the resulting centrifugal 
force. When the motors with the radng contestants 
are speeding at a rate of 
from twenty to thirty miles 
an hour around a track,  the 
centri fugal force tending to 
throw the weight to the out­
side of the circle has to be 
counteracted by inclining 
the rider and his wheel  at 
such an angle to the inside 
of  the circle that the pull  of  
gravity downward shall ,  as 
closely as possible,  equi­
libriate the pull  o f  centri­
fugal force to the outsi(le  of 
the circle.  The resultant of 
the equilibrium will  be a 
force acting normally  to the 
surface of the track.  Theo­
retically it  would be possi­
ble to run a wheel at sev­
enty-five or a hundred miles 
an hour around a track of 
the size shown in our i l lus­
tration. Of course, the 
track in  this case would 
have to be almost perpen­
dicular, and the wheels 
would have to be built up 
of exceptional strength ; for 
i t  will be readily unde)'­
stood that the resultant of 
gravity and centrifugal 
force acting normally to the 
track through the wheels, 
would exert a pressure on 
the track much greater 
than that which is  due to 
the weight of  the rider and 
h i s  wbeel when he is  travel­

ing on level ground .  In the 
so-called raee which is here­
with i l lustrated, the woman 
rider invariably won the 
event. All  that she had to 
do in passing her opponent 
was to run down to  the 
lower edge of the track, 
where, of  course, she was 
covering much less di stance 
in  eacr_ l ap than her oppo­
nent who was riding on a 
circle of larger diameter. 
Great care had to he taken 
in the selection of the m a­
terial aTHI i n  the construc­
tion of the track. 1 1.  w:w 
strongly jn 'ace(j with iron 

COpyrlgllL � by Barnett Bros. 

Scientific American 

MOTOR-PACED RACE ON A CYCLE WHIRL . 

Inclination of track only 30 degree� fro III the veriical .  

intersection of  t h e  slats w i t h  t h e  circular frame. 

Jndging from the speed that was accomplished.  the 

track must have presented less friction than one 

would suspect .  The effect produced when the four 

l' iders  were moving at full  speed was most interesting. 

They appeare<] at times to he standing out almost 

BURNING OIL G USHER, JENNINGS. LA. 
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horizontally from the 
slats ; and the whole 
exhibition was an ex­
cellent object lesson in 
practical mechanics. 

• • •  
BURNING OIL GUSHER 

IN LOUISIANA. 

There is  all the dif­
ference i n  the world be­
tween the burning of an 
oil tank, an incident 
which i s  familiar the 
world over,  hy remson 
of  the many photo­
graphic reprod uctions 
of  such a sight and the 
stupendous confiagra-
tions �hown in our ac­
companying i l lustra­
tion o f  a burning oi l  
gusher. The rapidity 
of the combustion o f  a 
burning oil  tank is lim­
ited by reason of the 
fact that combustion 
can take place only on 
the surfaee o f  the oil,  
and even then it is  gov­
erned by the amount of 
oxygen that can rush 
in from the surround­
ing atmosphere to feed 
the fire. I t  is  a slow 
p rocess that takes 
many hours to com­
plete. In the case of 
a t u rning oil  gusher, 

however, the oil has heen thrown into the air to a 
height of a hundred feet or more a n d  at the rate of 
from 50 ,000  to 1 5 0 ,000 gallons per day. As it rises 
the resistance of the atmosphere causes the oil 
to break into a far-spreading spray, and this sub­
division ellahJes the oxygen of the air to mingle with 

�he burning mass and pro­
duce the enormous confla­
gration shown i n  our enf,rav­
ing. This gu -her was 3truck 

by lightning en July 1 5  and 
ignited. The fire hurned 
with extraordinary fierce­
ness for seven days ant1 
nights. It  was only extin­
guished after streams of 
steam and water from no 
less than a dozen lJoiler3,  
which had been gathered at 
the well, were concentrated 
on the fi re .  

Prof .  Bohuslav B rauner 
contributES to a recent 
number of  the Journal of 
the Russian Physical and 
Chemical Society a paper on 
the position of the rare 
earths i n  Mendeleeff's peri­
odic system of elements. 
After mentioning his ex­
perimental and theofetical 
work concerning the ele­
ments lanthanum, cerium, 
praseodymium, neodymium, 
thorium, etc. ,  the author 
discusses the position of 
these elements i n  the peri­
odic system, and the four 
different ways in which it 
may be attempted to place 
them in it.  With Mr. Steele,  
of  Melbourne, he comes to 
the conclusion th at this 
group of £lements repre­
sents a sort o f  node in the 
periodic system, 
cerium and an 
element which 
atomic weigh t  of 

between 
unknown 
has the 

180. This  

and securely holted at every Struck by iIghtllillg J uly 10 ; cxtingui"iIed July 22 by titrcaUlti of �tcaUl aml water frum a uozcll uoilcIS. 

interperiodic group is a con­
tinuation of the ei ghth se­
ries, which ends with the 
plati num elements ; gold ap­
pears i n  such case as the 
first member of the ninth 
series.  a nd not of the elev­
enth.  Tn the twelfth series 
the first members are, prob­
ably, rad ium,  thorium and 
U I'<il11 ll l1l .  ( ' Ins additi on 
sepms, in Mendeledf's opin­
ion, to deserve serious at­
tention. 
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RECENTLY PATENTED INVENTIONS. Hard_are. lUlscellaneous Invention",. 

Ar&ricult ural Implement",. NUT-LOCK.-};'RANK HART, Newcast l e, Pa. S'I'OYE.-'V. II]JUERMANN, Seda l i a ,  Mo.  'I'h" 
RAKE.-A. S. E L LIOT'!', Mechan i s v i l le,  Iowa. This improved nut-lock is  appl icable to a l l  invention provides i mproved means for forc­

This rake i s  spec i a l l y  adapted for use in classes o f  machinery wherein i t  is  desired t o  ing the c i rculation of the products of combus­
gathering c u t  stalks, which lay i n  windrows, lock a nut from turning. The device consists I tion i n  order t o  secure the maximum heating 
into shocks, p reparatory to burning o r  other- of a washer having flanges adapted t o  engage results therefrom .  These means are embodied 
w ise dispos ing of the stalks.  The i n.vention the side faces of the nut and anc h o r  lugs, i n  a nove l construction and combination of 

which prevent the washer from turning. parts.  
H AND D O W E L I N G-GAGE. - J .  CORLI S S , STO Y I·; P I P I';- H O L D lC R . -.T . S .  RH om: s .  East 

AUGUST 23, 1902. 

Busintss an" Ptrsonal Wants. 
READ THIS COLUMN CAREPULLY,-You 

wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
send you the Harne and address of the party desir­
ing the lnformati(,n. In. every case it is neces­
sary to give tbe number ot· tbe inquiry. 

MUNN & CO. embodies an imp roved constru�tion of the rake 
Iwad in whieh t he teeth are clamped against 
pO�Bible endwise 01' lateral displ acement . New York, N . Y. This g,,-ge is particularly Las Vegas. New Mexico Ty. '1'he stovepipe- Marine Iron Works. ChICago. Catalogue free. 

usefu l in building frames of doors,  windows holder is adjustable in i t s  parts so as to adapt 
I n quiry N o .  3 0 3 1 .-For makers of woodworking C T L T I VA T O R .-W. F .  CAHOON, S u m r a l l ,  

) I i s s .  The cultivator embodies an improved and the like, and insures the boring o f  holes it for general service and permit its appJica- m ach inery for panelling. 
fo r m  of bent teeth which operate in c onnec­
t i o n  w i th the frame in sneh manner that they 
nlll he ad.iusted to throw to o r  from the 
" I R n t ,  as may be desired. The teeth may be 
R,lj llsted independently of each other a n d  the 
imp lement acts to t ho roughly pulverize tile 
s o i l  before i t  i s  shoved up to the plant.  

A l' ltarat u s  for Sl)ecial Purposes. 

R T E A � I- l l EA'1' I X G  S Y S T E �I.-"'. K {{OY S ,  
H k hmono I I i l I .  X ,  Y. T h i s  i s  a gravity steam­
IWH ting systc'nl and it  is r-:o a l'l'anged that the 
lUH:'l' '('a n  controi the amount of heat radiatIng 

with extreme rapidity and absolute accuracy . tion to stovepipes of di fferent diameters.  and 
The instrument may be readily adjusted to also enable its hooked engagement with chim­
work of all si�es.  and may. therefore, be found ney walls of d i fferent thicknesses. whe reby 1 0 
useful in a l l  b randIes of house-carpentry.  c lamp and h o l d  the pipe in an ape r t u re in the 

C O U l'L I N G  F O R  C A B L E S ,  R O P E S ,  E T C . - c himney wall and prevent i t  from retrograde 
T .  DARLI " G ,  �Iarietta.  O hio.  The invention movement therein.  

AUTOS.-Duryea Power Co., Reading, Paw 
I n q uiry N o .  311 3�.-�'or the manufacturers of the 

Peerless Ice Cream Freezer. 
For logging engines. J. S. Mundy, Newark. N. J. 
J l l q u i l'Y No. 3033 .-For makers of Edison's pat­

ent steel. 
U u. S." Metal Polis,h. Indianapo lis, Samples free, 
Inq u i ry No. 3034. -For m aker8 of al uminium to 

do speCial work. 
WA'l'ER WHEELS. Alcott & Co . .  Mt. Holly, N. J .  
I n q n i r ,,' ]\'0. 3 0 :J 5 .�For machinery for making 

spools and bobbins tor fact ories. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St ..  

Chagrin Fans, O. 

f ro m any I'ad iator in the sYHteln to insure 
l) l'ope l' heating of rooms to a predetermined de­
g"1'E'e, and to provide a free return of the 
water of condensation t o  tlU' steam generator. 

p l'ovideH a simple construction for coupling 1" OPN':rA I ::\f-PEX .-·_· l{ .  C .  PAI �a� .  Bethe l ,  N .  
cables,  which m a y  b e  easily a n d  quickly a p - Y. The i mproved founta in-pen insures a ready 
p l ied or removed. I n wel l -dri l l ing machinery and continuous flo w  of ink t o  the pen point 
the operating engine is  often located remote and will  automatka l l y  drain the pen point of 
from tile scene of operations and an in te r - a l l  ink wlwn th e pen is held with the point 
mediate cable . i s  employed. The attachment upwar.d.  When the cap i s  s('rewed on, no l e a k ­
of the cable to the s e v e r a l  parts 0 1' the union age can take place, e v e n  though the pen be 
o f  l engths of the cable must be performed he cal'l'ied p o i n t  downward. 
with exactitude to secure the best results, and C O �fl'O S I T I O:\f FOR C L E AN I N G A;\; D PRE- fr��ql"l�� ��: 3 0 3 6 .-For a " pring or weight motor 
this may be done with MI'.  lJarl ing's impro ved 
coupl ing, 

lliachines and Mechanical Devic e s .  

JlI O RT l S I N U -MACII I N Fl .-C. .1 .  SEAQ GE S 'l', 
S i l ve r  lake, Wash. �I r .  Seatluest i n  this  in­
vention provides a handy tool for woodwork­
ers,  I t  comprises a mortising maehinp whieh 
is of simple ('onstruction and m a y  be a<.'tuated 
by hand i n  a very easy lUanneI' to aecura te l y  
f o r m  m o r t i ses in woodwork. 

S E lt Y I X G  �I ETALS .-'Y. C . OBEllWALIH:1(, New 
York, � , y ,  H�' means of this inven tion silver 
or other metuI� may not only be thoroughly 
and , easil)' dC--' allE'd of discolo ring oxides and 
other ae('u mulations a dhering thereto. but the 
snbspquent fOl'mation of these oxides may be 
effect ively prevented. 

W H E E L D . U: U O W .-W. A .  HUUSE and W. F. 
I-IOSKl<JN� Cov ington. Ky. The wheelbarrow is 
adapted fOl '  use in carrying a l'tides of differ­
ent sizes sueh as m i l k  c a n s .  b a r r e l s .  stoves, et<.; . 
The handles a l'e adjustable towa rd and from 

,V ANTED.-MerchaIJ disc vending s]ot m achines. Gene 
Nobles, Prescott, Arizona. 

I n q u i l'Y N o . 3 0 3 " .-b'or machinery for making 
brick from sand and cem ent. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . .  Box 1;;, Montpelier. Vt, 

I I I Q uiry No. :� 0 3 � .-�'or an attac;hmen,t fo� a sta­
tionary boiler to use crude or other OlIt'! as fuel ulstead 
of coal. 

Die work, experImental work and novelt ies manufac­
tured. American Hardware Mfg. Co" Ottawa, Ill ,  

I n quit·y 1\'0. 3 0 3 9 .�For an oil burner for cooking­
and heating purposes. 

A I'PARAT G S  F O lt lJ E F E C A T I ;\; G  L I Q U I D S .  
-.T .  K Ih'l'To x ,  Santo Domingo c i t y .  Santo 
J)om ingo, This apparatus i s  a rrangpd to p u r ify 
l i q u ids, Huch as eane juices. and the �onstl'uc­
tinn is  of such eharactel' that tllll work done 
w i l l  be automatic . thorongh and ('ontinuolls.  
){pans a re alRo provided for regu l a t ing and 
maintaining a uniformity o f  heat while t ll e  
WOl'k i s  i n  progress, a n d  a l s o  to regu late the 
a l k a I i � ation of the l iquid . 

S O O'l'-C L I'; A;\;EH F O rt S 'l' E A �I-B() I I , l,;n S .-� 
"r I LL I A M  I1J I C HE LBEUUEH , "� indber. Pa,  1It' .  
Eiehe lberger h a s  designed a n  i m p l'ovpd Hoot­
I. l e a 1H---' 1' for steam-bo i l e l's,  \vhel'eby tlIP deposits 
of ( 'al'bon 0 1' soot on the interior """,u rfaces of 
the boiler will  be remuYed by the jl l'essure of 
gm;eous fluids,  such as steam o r  a i r .  and the 
a ceumulated soot conveyed and disl'iU l l'ged into 
an ash-pit 0 1' any other p l aee. 

A l"rO�IAT I C  GHAl;\; WFl I G U E H . -A. and 
J .  II .  l'-I c L J<;OD , :Marietta,  Kans.  The grain pac}} other for the purpose of accommodating 'Ve design and build special and automatic machinery 

theln to the different sizes of a l·t ides t o  be for all purposes, The Am stutz-Osborn Com pany, Cleve-
weigher belongs to t h a t  daSH in which the carl'kd, land. Ob io. 
gr a i n  i s  received i n  a s t a t i o n a ry hopper antI 

I n q n h'y N o . 3 0 4 U .-For makers of machinery for 
discha l'g"ed therefrom into a movable weighing B O TTL E-� I P P L E ,-PII U. Il> GA {: � ;"; , New mixing and bottling m edicine, 
hoppel' so connected with the graduated weigh- York.  X, Y. The nipple eomprises a non-c(l l � Special and AutomatiC Machines built to drawings on 
ing ln achine as to t i l t  the same when duly l apsih l e  mouthpiece,  RO that the opening PI' contract. 'l'he Garvin Machine Co., 149 Varick, cor, 
fi l led, whereupon the gate of the hopper is  duet through i t  cannot beeome d osed by e x- S pring Streets, .  N, y, 
opened to allow discharge of its contentH. 'rhe terna l pressll re 01' by v a cuum occurring in the I lI q u i ry N o .  3 0 4 1 . -For m il kers of burners for 
improvements l i e  in the rec'eiv ing hopper and bottl f' ,  The mouthpieee is oval in (, I'oss-se('- �f�� g�tl���eum to be fitted to a small, horizontal 
weighing hopper and means for cutt ing o ff  tion.  adapting i t  for the child's  mouth . and 
the d i scharge uf grain into the l atter . A i t  is given a prope l' degree o f  elastic ity.  
new constructiun i s  also p rovided in the gates F O L D A B L E  S T O O L .-I'.  H .  A:'<TO:'<.  Topeka,  

IDEAS DEVELoPED,-lJesigning, draughtjng- m achine 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 

A I I�-C()OLI:'o!G, DRY I ;\; G  A ;\; ll 1' 1 ' l{ llo'YI;\;G 
A l 'l'ARATr S.-W. L.  �IO OlU: .  \\'ashington, 
D. C .  Th i s  apparatus w i l l  be found usefnl 
f O I' ('oo l ing, drying a n d  p u rifying the a i l' in 
build ings and other p l aces.  and for keeping 
meats, p roduee o r  anything that requ ires lo w  
tenlperature. rr h e  a i l' is p a s s e d  through m e t a l  
pipes \vhieh are sur rounded by melting ice a n d  
dllor ide of sodium , ehlorid of calc ium, or otller 
(' hpl11ieals to lower the melting point of ice,  
a n d  as the a i l' passes th rough these pipes. i t  i s  
('aused to lose more of its h e a t  a n d  finally b y  
p; 1'avity t o  be discha rged through the b o t t o m  of 
the apparatus. 

of tllP weighing hopper and i n  t he means Kan , Br thiH invention �l r ,  Anton provides a I n q u i ry N o .  3 0 4- 2 . -For makers of small brass or 
for recording the weight of the grain.  stool  o f noyt'l (' onstl'ue t ion whieh wi l l  afford a iron cast ings, such as curtain tlxtnres, etc. 

lm -rO ltT F O R  W O O D  D I S T I LLAT l O N.--

C O M B I N E lJ C O ltN C O O K I XG A;\; lJ CAN - I s t rong, l ight and comfo rtable seat when ' ad­
X I N G  MAC H I X E .  - L. S. FLECK":,{ S'l'gI :'<, l .i usted fo r use and whleh may be folded into 
Easton, �Id .  �I r .  {<' I eckenstein has prov ided a very com ]lat t package for storage 01' trans­
by this invention an imp roved machine for portat ion. 
eooking c o rn and cann ing the same. This S T I RRT'P-S'l' ltAl'.-L. P. WELL )[AN, West 
machine is  distinguished by its simplicity of ;\;ew York. ;\; . .1 .  S t i l' l'up-straps as usually 
eonstruction.  economy of manufacture and employed a r e  made of leather, and in use the 
ease and effideney of operation. strap is doub l e d  and hung on the saddle with 

MAC H I N E  F O R CVTT I ;\; G  VEGI<lTAB L E  the buckle end, forming a thick,  unsightly 
It O O T S . - H .  'YEB B ,  Ashton, l\I i c h .  T h e  c h i e f  buneh. T h e  purpose of t h i s  invention is t o  
o r  distingu ish ing feature o f  this improved a p - OV,' I'come this fau l t  by Io roviding single straps, 
p a ratus for eutt ing vegetabl e roots l ies i n  ]J refembly made o f  metal in h inged sections. 
the e m p l oyment of a hollow, r o t a ry drum, The lower pOI·tiQn of this strap holds the 
having an eccentric portion and a series of stirru ]l a t an angle to the rider's foot and at 
eutters a rranged on the periphery of the same an angle to the side of the animal.  
in a pec u l ia r  manner, whereby great advan­ S A C K- R A C E  S T IHlC'lT ltE.-J . •  1 .  Wr:c; ''Hc l< .  

Brooklyn. ;\;. Y .  This invention provides a 
new amusement in whieh ears appearing to 

bl1 ( 'kling 0 1' ('u l'ving sidewise. more o r  less, G .  E .  and .T. S . l\I Y Ell S , t;t . •  J oseph , 1\10 . 'l'hese c a rry sacks are adapted to travel up and 
fro m  expansion a nd contraction, take u p  locally inventors Pln ploy two trucks of pecu l iar COll - down undulat ing tracks. 'rhe saek sections, 
a l l  destructive strains.  struction and two i n c l ined ra i l s  f o r  said wh kh contain passengers, a r e  pivota l l y  

W. B.  CHAP�[A:'< . Boyne C i t y ,  ;l.1i e h .  'rhe retort 
a n d  the sett ing fo r the same a l'e adapted fo r 
lH'P m o r e  p a l'tkulal'ly in wood dist i l l a t i o n .  for 
t h e  production of wood-a lcoho l ,  eilareoal and 
other by p roducts. The retort �onsists of ( '01'­

ruga ted sheets of relatively thin metal anchored 
at Huitable points a l ong its  length. whit}} 
,Iwe t s  hy depart ing from stra ight l ines and 

tages a r e  attained. 
MAC H I N E  F O rt  HANDLI:'o!G Y E H I C L E S .-

1,' (1  l{;\;AC' I·; I,'O R  R ETO HT S .-W. B . C HAP- t r u c k s  whereby the wheels o f  a v e h i c l e  may moun ted i n  the (' aI's a n d  are spring-controlled 
� I . \ � .  Boyne C ity • .  M ich. The invention relates be raised f l'om the ground by merely backing in t wo oppo ::;; i te d i rections,  enabl ing the oceu­
to a novel form of fu r n a ce and furnace setting the vehicle onto the trueks.  '1'he vehicle is pa n t s  by enegetic movements of their bodies for I'ptorts,  especi a l l y  such as are used in the automatieally rel eased from the trucks in pU l l - t o  add to the velocity of the cars to a greater 
d is t i l l a t ion of wood to produce wood-a le o h o l .  ing i t  o ff  the same, and the trucks are left i n o r  less extent. This, i f two adjacent tracks 
T Ill' c ons t l'lH' t ion enables the use of solid fue l ,  position for jacking up another without re- are provided, w i l l permit parties travel ing on 
instead of natural gas. whereby a uniform heat- q u i r ing any special manipu l a tion.  one track t o  race with others moving upon 
ing is  obtained a t  mneh less cost and the fur- PHO'l'OGHAPH I C  S H l"l"l'E H .-W. F .  FOL- an adjoining track. 
naee is  useful in loealities where natural gas 
("a n n o t  be obtained. 

l'TTLl'- S I,n·AI�ATOlt. - J .  K. McLAUGHL I N , 
All :-4able F'orks, X. Y. The illvent i on relates 
10 t h e  manufadure of wood p u l p  by the sul­
p h i d IH'oceSR and provides an impl'oved separ: 
a h ) I' for pulp mil!s which i s  ar ranged to insure 
a qnie1\: and tho rough separation of the stock 
f ro m  the acid.  

El ectl'ical Al'l)arat us. 

(' I HC TT I T -C L O S E lt .-lJ. I,'. �I ULKEY . Soddy. 

)[ER, Ne w  York, � .  Y. Through an espec i a l  F l';\;:'o! E L.-J. DE ST. LEGlElt, H icksvi l le,  
a rrangement of this shutter tlw exposure I X .  Y .  The funnel  o r  s t rainer i s  su constructed 3

.utoma.t i? a l ly diminishes as i t  reaehes the sky ' that the straining member may be quickly and hne, gnnng the foreground greater exposure conven iently secured in a ::;; training position 
t h a n  t h e  sky. The expos�"'e .may 

.
be accn- in the body of the funnel, and as readily se­

ratel y cont ro l l e d  from the lllterlOr . of the box cll l'ed when des ired in a position which w i l l  
and means a r e  provided f o r  sett mg t h e  e x - leave unobstruc ted communication between the 
pusure opening t h rough t h e  medium o f  a body and neek of the funnel . 
scale upon the foc u sing glass.  S �I OK E -C O :\ S r �I E H .-W . '1'. K}]()GH , :'o!ew 

Raihvay Iinprovemenb. 

York, ;\; .  Y.  This smoke-consumer belongs to 
the type in which steam i s  used. The con­

RA l L-JO I N T . - C' .  C .  O S E NBAG GH and R .  I,. struction i s  ve,'y simp le and efficient,  and does 
1\' nn. 'rhi s  i m p l'oved drcuit-<, ioser i s  pal'tieu- (i I B S O N _. Remington, Penn. These inventors 
l a t' l y  adapted for burglar alarm systems in provide an improved joint for j o ining rail way 
banks, hotels, re�;idenet'H. ete. 'rhe e i l'c u i t - r a i l s .  b ridge t russes and the l ike. 'I'he j o i n t  
<' lose I' may be dost'd by a pprson stepping w i l l  grip the meeting ends of the ra i l s  with­
upon it .  o r  i t  m a y  be upel ated by the opening l out the use of !J o l t s  and nuts. and will permit 
of a door o r  winduw. the expansion and contl·a,·tion of the rails  

C'() �ll' O S I 'l' I O;\; FOr: T' S I :  I X ::l E,( ' O;\; lJA HY wi thout danger of buck l i ng. 

not c ontain any part which w i l l  readily be 
burned out. 'rhe smoke-�onsll m e r  has also tht-; 
advan tage that i t ean be readily applied to 
ma('hinery now i n  operation with compara­
tivt'ly few s t l'uC'tul' a l  C'hanges, 

�I E A S r H I X G  D E \, [ (  'K--CII I<1 S'I' U :'{  C HRIS­
TI,� x :·n; x .  Eiseunaha. )lich. 'rhis  deviee i s  morE' 
pal't ieu l a r l y  designed for llse of o p t i c ians and 
eye specia l ists t o  f i t  s p e e t a d e R  and eyeglasses 
b�' obtain ing a C' (,lll'ately tllP ne('('ssal'Y measure­
Inpnts -- su('h as pupi J a  I'Y d i s t a n ('e .  temple dis­
ranee. heip;ht 0 1'  depth of the nose angle of 
the nosepiec e .  lenp;th of the tem[1 l e .  and width 
a t the base of the nORe-thus insll ring propel' 
fi t t inp; of the eyeglasses o r  spectacles t o  a 
wearer's faee. 

DATTFl RI E S.-C. '1'. J .  Ol'P[·:JDIA:'{ " .  2 Wyn-
yatt S t l'ee t .  C l erkenwe l l .  London . IDngland. 
l\II' ,  Oppel'Illann is thf' inventor of improve­
ments in seeondary ba tterh's whieh inc rease 
t Il (' effieieney and dn1'a u i l i ty of the battery 
by l'endering the a('t iYe rna tf'l 'ial harder and 
less liable to dis intpgra tion anrl insuring more 
complete and more uniform dH--'nl ical  action, 
so ae to a void buckling of tile ] l la tes.  

Vel. i d e "  a n d  'rhei r  A eeessories. 

'Y I I E E L .-A. A .  Y �� I:EL.  1 70 George S t reet,  
G l a sgow. � ('o t l and,  The i n v e n t ion avplies to 
wheels Hdaptt--'d fol' c a l 'riages of var ious de­
s(' J' i p t ions and cycl es,  hut may also bf' used fol' 
other IHlI·poses. I t i H  m O l'e especi a l l y  an 
i m V l'ovpment in th a t  ( ' l a s s of whe(-' l s  in which 
Rome form of R p d n g- i R  intpl 'posed l w t ween R T R ]��TC I1En .-p. X,  A l n � B H .  Jersey C ity!  

Eu:!,'inepriu2,' I nl p rOVe lt1(>nts. nH� (, Pll t e l' or hub.  a n d  t he Hpokes that extend N . .J .  '!'his sectiona l Htl'etchel' iR so COll-
A T"l'O �IA 'l' I C  C l · It H E ;\; T- � [ (l1'O R . _ _  .10H :,{ to the d m  0 1 '  fe l l  e.,'. strncted that tlIP bod�' p o rt i o n  may be parted 

Hmnr . Oroville,  'Yash.  This curren t-motor RTOIUI-( , T ' HTA I N .--.J ,  W .  RnnroxR . ll loom- heneath a p a t i e n t  and the patient l a i d  upon 
iR adapted to convert the f'ne l'g'� of a tl o \vtng jng-ton , I nd . Tll r  cn rt a i n  m ay bp l'f'a(1 i l v ad a bNl w i t h out l)f'ing- t u rned or unduly j a rred 
R t l:(,�lll into rf'l'ip l'oe u t i n g  OJ'  1'o t a n'  �otion for I inRtcd to P l'otpct the O('('ll pa

'
nt of a v�hi(' le \�hen

. 
t h� ��l'�:('h(\1' i R. I 'emovf'd, l'hp c o n R t l'l1 C ­

d l ' I Y I U g- a lI11mp 01' o t llf' l' rn('('han I Hlll .  The from Rtol'my wf'n tlH--' l'. a n Ci i H  RO fl l'l'an gpd t h a I  l IO n  I R  \ PI ) fHmp le , a n d  the stl'pt('h p l '  m a y  hp 
motol' ( 'U ll hl' URN1 in sha l l o w  H t l'errIn g fi H  well  i t  Inay lJp faRj PllPd bu('k wl1l' l1 n o t  l 'Pq n i l 't ' tl for I 

u r-:pd w i th 01 '  w i t l 10 1 l 1 n l t ndwd hl n n l\p l s ,  

fiR in R t l'pa l11 S of eonsitlerublp (It-'p t h .  and n i l  i l Hf'. i n  RlH'h n Hl fl ll l l P l' fi S  n o l  t o  i n t p l'fel'e NOTE. - rOpic-'R o f  nny of these patpntR w i l l  l )p 
t lw WO l'ld llg' pa r t :-;  a rt" loeat f'd alJo vp \\':1 1 ('1" ] w- i l h  I h p  l o w P l'i n !.; o f  I h e top . 'rlt p  ('H I'tH i n  fU l'llislwtl h:r -Mu l l n  & Co. for ten ( 'entR eaeh. 
wllt'rehy they may be ea"ily a(ijllstetl by t he will a l s o  yield to tlw movemf'n ts of t he top Please stnte' 

t h e  name of the pl1tp,ntee, tale of mediante. ,when th e  vehie l e  is  in motion.  the invention, and date of this paptJl·. 

'1'0018 for sheet metal stamping, metal patterns, gear 
cutting and l ight machine work. Racine Machine and 
Tool \V orks, RaCine. Wis. 

I n q u h' Y  No. 304:3. -For fiat coil sprIngs, such as 
are in spring tape measures o r  small clocks. 

Patenteed inventors will h ear of som ething to their 
interest by addressing the Univ ersal Inventors' Union, 
846 Ninth Avenue, New York. 

Inquiry No. 3 0 4- 4 . - lf'or cloth such as is used for 
tape measures. 

Manufacturers of patent articles, dies. stamping 
tools. l ight machinery. Quadriga Manufacturing Com� 
pany, 18 South Canal Street, Chicago. 

Inqu iry N o. 304iJ.-For st amped sheet met.al 
goods. sutJh as match boxes, etc. 

frhe celebrated . ,  Horns by-Akroyd " Patent Safety Oil 
�Jn/line is built by the De La Vergne Refrigerating )fa­
chine Company. Foot of East. l:{'''lth Street. l'ew York. 

l u quiry N o .  3 0 4 6 . -}for parties to manufacture 
a soap-hol ding' device. 

'rhe bAst book for electrici a u s  aud beginners in elec .. 
tl'icity is .. }�xperimental Science , "  by Geo. �l. Hopkins. 
By mail. $.t, MUnn & Co" publiRhers. 3tH Broadway, N.Y. 

Inq u i ry N o .  304-,.-For a dish.wMshing machine 
for a small  housebold. 

\V ANT��l),-Second·hand screw cutting' lathe. Second­
hand e l ectric motor, half horse power, alternating cur­
rent. 104 volts, flO cycles. W. A. Corne]] ,  Pl easantville 
Station. N. Y. 

I n q u i ry 'i o .  3 U4S.-For manufacturers of paper­
making machinery. 

lfOHE;'\.fAN BOILER MA.KInt WANTED. - First-cJa8� 
man wanted for a modern shop buiJding marine ancI 
stationary boilers. and doing boiler and iron ship re­
p; : irs. AppHcants will please state age, experiencp, 
nationaiity, and give names of previous employert', 
This i �  a good position for a good man. Address P. 0, 
Box, 2tiRfi. BostOH. 

r n � u i r y N o .  3049 .-For mannfacturers of wood­
engraying machines. 

lOr Send for new and complete catalogue of Scientitlc 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. l1�ree on application. 

Inquiry N o. 3 0 iJ U .-For the addreBs af the Rich ­
ard Machine and '1'001 Co. 

W ANT.b:D -Capital to develop an invention in mining 
Ioachillery. Only small sum need be risked to demon­
stra�e. I mmense field , for busIness. A fortune to the 
right man. Address Capital, Box 773, New York. 

I n q u iry No. 3 0 �,) 1 .- For dealers in copper tubing. 

tl��i�;,i!r;,oNrr��k�:!�1�-;;fig�r c�����rs in small metal 

IU(l lI iI'Y 1\ 0 .  3 0 5 3 . -1for makers of presses for 
pref<sing and punching paper to be used on flower bou­
quets. 

J l l q u i ry N o .  3 0 5 4 .-Ji'or small wheels of special 
dim ensions for revolving·top tables. 

J ll q uh'y No. 3 0 ;:) a .-For a spring motor similar to 
clockwork to run a sewing machine or a smaH boat. 

I n q n i r y  N o .  a O �,) 6 .-I.1�or machinery for calcimin­
ing in several colors. 

I n q u i r y  No. 30 .. ') ,.- .-For parties to manufacture 
brass articles. such as nut s.  bolts, etc, 

I n q n i ry Nft. 30�,) S.-For dealer1'l in machinery and 
supplies for a broom factory. 

Inq uiry N o .  3 0 .') !t .-For ice�making machinery. 
1 nq u i r y  No. 3 0 6 0 .-For machinery for making 

soda w ater. 
In q ui r y "" o. 3 0 6 1 . - For makers of windmtlls. 
J n qu h'\' Nft . 3 0 f; 2 . - Ji'or purtieR that make nlode]s 

for �maJl machineR uw1 apPxl'ntns. 
I n q u i ry N ft .  :UH ; 3 .-}1'ol' rulw u factnrers of sh oot· 

i l lg'  Ilalleric�, m echnn i eal or oth erwi se. 
I Iul u iry No. a 0 6 /1 . - For }JHI't. i (':-l to  mann flt d n r(-'o 

woodell novelties� 
1 n o nh'"  � o. 3 fHi .!i . - For manufacturers ur uealel'� iu fireproof oloLI1. 
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INDEX OF I·NVEN· ·T·I·O·· kT-(%. Drm rod grab, J. H. Adams .. . . . . . . . . .. . .. 706,872 1-'..,. D.rtIUng rivet holes in wheel hubs, machine 
for, G. H. Everson . . . . . . . • • . • . .. • • • • .  706,811 

Drum stand, A. B. Hellenkamp • . . . • . . . • . • •  706,987 
Duplex hook for hitching straps, etc., E. H. For wblc:b Letters Patent of tbe 

United States were Issued 
for .the Week Ending 

Moorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  706,678 
Dye and making same, black sulfur, Levin-

stein & Mensching ............ """" 706,969 
Dyeing, etc" apparatus for, E, Hindley. 

August 12, 1902, et al . ... . . . . . . . .  ', ................... 706.657 
Dyeing" etc .• apparatns for. C. Corron • . . • •  706,SOl 
Ear drum, device for protecting the, F. D. • 

AND BACH BEAIUNO THAT DATE. Egg ���':e�� A:F .. .  G��;;i��:::::::::::::: �g�:�g 
LSee note at end of 118t about copies ot these patents.] �f�.;.. �'i:'��pe�'H�K��r;k::::::::::::: fro:� 

Electric cable, T .. Rosatl. . . • • . • • . . • . • • • . • .  706.599 
Electric distribution system. H. F _ Parshall 706,591 

Abdominal supporting bandage, :M. T. Bar- Electric light lIxtnre. marine, G. L. Martin 706.578 
nett . . . . . . • . . . . . . . . . • . . . . . . . . • . . . . . . . .  706.715 Electric IlghtiiJ.g systems. regulation of. J. 

Adjustable chair. automatic, McKee & Saf- L. .Creveling . . . . . . . • . . • . . . . . . . . . . . . . .  707.0112 
fell . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  706,991 Electric machinery. control of dynamo. E. 

Advertls1ng device. W. D. Butt . ... . . . . . . . . 706.525 R. Caricholr ......................... . 

Advertising match box and cigar tip cut- Electric meter. C. D. Haskins . . . . • . . . . . . . .  

ter. combined. W. R. Moore . . . • • . . • •• • 706.987 Electric meter, E. Thompson • • . . • . • . • • • . . .  

Aeroplaue covering. I. ·Lancaster.......... 706,832· Electric switch. E. R. Carlcholr . • . . . . • • . . .  

Air brake order system, automatic. D; W. Electric switch, F. A. Merrick . • . • . . . • . . • •  

706.723 
706.555 
706.612 
706.527 
706.581 
706.798 
706.974· Air �����s.;.;r:· G: 'ii: 'Ab���:::::::::::: f83;� �t�t�� �ri.!n�:;rJ'ft�a:s. J:. �le�������: 

!�� =��ssd':�i��:"W��: &;u:t.s��.���::: +�:� Elec��im':!
res

: . ���I� • .  
f
.
o
.
r .. ����: . �: .�: 706.786 

Air. means for util1slng compressed. E. Electrical apparatus. therapeutic. I. JIl. 
. Hayward . . .. .. .. .. .. .. .. .. . . .. .. . . .. 706,653 Shalrer . . .  .. .. . .. .. .. . .. .. .. .. .. . .. ... 706.602 

Alumina. manufacturing. C. M. Hall...... 706.553 Electrical circuits. terminal box for pro-
Applicator, A. W. EIl1ngton . . .. . . . . .. . . . . .  706,732 tected. F. B. Cook .. . . . . . . . . . . . . . . . . . .  707,049 
Armature winding for Induction motors. A. Electrical dlatribu'tlon system, B. Fleming. 706.544 

H. Armstrong . . . . . . • . . . • • . • • . •  706.508. 706.632 Electrical distribution system. C. P. Steln-
Artlcll' attacher, H. H. Sims .............. 706.697 mets . . . . .. . . . . . . . . .. . . . .. . . 706,607 to 706,609 
Astlgamatlcally corrected wide angle ob- Electrical protector set, F. B. Cook . .. . . . .  707.050 

,ectlve. C. �. Goers . .. . . .... . . . . . . . . . . . 706.650 Electrical switch or cut-olr, P. Kennedy . • .  706,759 
Automobile. ·M. F. Bates . .. . . . . . . . • • . • • . • • 706.882 Electrically controlled switch. W. L. R. 
�:i�rotJ,,:!,;�t��' l' ffud=: t::::::;::: f�:� EleJr%'ftr� �h�mic'a:i' gen���t��' '�i:' iii: . i..: 706,

MO 
Bale press. S. J. Webh . . . . . . .. . . . . .. . . . . . 706,618 Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  706.631 
Ballot box, H. Droutlege . . . . . . . . . . . . . .. . . . .. 706.910 Electrochemical apparatus. O. C. Clark . . . • .  706.529 
Banana shipping case, ·H. Bitner . . . . .. .. .. 707.047 Electrochemical generator, H. S. Amwake 
Bath tub. folding- or collapsible. W. H. (Reissue) • . • . . • • . . . • . . . . . . • • • . . • . . . • •  12.019 

�amble .. , .............................. 707.060 Electrode for storage batteries. C. W. Ken-
Bat�o��":te�ri;t'i, li::m�lt����. �.

t�������� 706.98S Elev���. op.;r.;ung '';'�j,�;;him: ·W: 'Vi: iiiiiJ: 706.568 
Bearing, E. E. Hendrick . . . . . . . .. . . . . . . . . . 706.988 bard .; .. ; ............................ 706.826 
Bearing, thrust. J. Porritt . . ... .. . . . . . . . . .  706.7"19 Elevator stoP. Ill. C. Edwards . . . ... . .... . J:706.644 
Beating engine. F. P. MIller .............. 706.985 .. Engine reversing gear. V. W. Clough .... . .  
Bed guard, I. O. Flab ... ... . . . . . . . . . .. .. . . 706.748 706,637, 706,688 
Bed spring. · M. Winters . .... . . . . . . . . . . . : .... 706.624 Engine stoP. H. Jones . .. . . . . . . . .. . .. . . . . . 706.952 
Belt sbifter arm, pressed metal. H. !f. EngIne tender, traction, A. Hildebrand • • • •  '1.06,560 

Hallowell 
. 

. . • • • . . . • . . . . . . . • . . . . . . . • • • .  706.819 Engines. sparser for explosive. H. H. '"' , 
Belt an�rt1ng mechanlam. convener, E. C. B. Segner • . . • . • • • . . . . . . . . . . • .• • • . •  ; 706,859 
Bicy�ie �f.s A.' 'Phe��n::::::::::::::::: +&3:� EXP�.r:.,s 

en��:. ����.�l� . •  ���I����:. �' . •  �: ;06,711 
Bicycle stand. W. S. Bradbury . . . . . . . . . . . .  706.718 Explosive vapor engine. four cycle. G. Erlk- . 
Bill sheet and journal leaf, combined. J. son . .. . . . . . . . . . . .. . .. . . . . . . . . . . .. . . . . "06.783 

T. Pirie. Jr . . .. . . . . . .. . . . . . . . . . . . .. . . .  706.849 Extractor. See Sinew extractor. , 
Binder, loose sheet .. .J. B. Irving . . . . . . . . .. . 706.949 Eyeglasses. J. Carler . . . . .. . .. . .. . . . . . . . . . .  106,899 
Bll1der. paper. F .... Volkert . . . . . . . . . . . . . . 707.037 Eyeglasses or spectacle�" C. O. Bailey . . . . .  707.046 
Boat. suhmarine, J. P.· Holland .. . . .. . . . . . . 706.561 Fan operating device, ... F. Warlick . . . . . . 707,040 
Book. manifolding sales or order, B •. G. Fastener, W. B. H. Dowse . . . . . . ... .. . . .. . 707.054 

Merrill . . .

.
. . . . .. . .. . . . . . . .. . . . . . . . . . . .  706,769 Feed water . heater and purifier, H. J. Rey-

Boot or shoe, Gordon & Warren .. . . . . .... c .. 706,551 nolds .. . . . . . . . . . . . . . . ... . . . . . .. . .. . . .  706.782 
Boot or shoe protector. R. Christensen • .• .. • . 706.900 Fence. W. Crabb ............... ; . . .. . . . . .. 706.641 
Boring machine, B. R. Miller............. 706,582 Fence. wire. L. C. Hoover • • . • • .• • • • • . • • ,. 706.562 
Bottle attachment. L. S. De Forest . . . . • . . • 706,806 ·Fence. wire. C. S. Beebe . • . . • . . • • .

.
. . . • • . . •  706.lIt1S 

Bottle caps, tool for removing. W. L.Dun- Field gate, C. P. Niles . . . . . . . . . . . .. ... .. . 706.683 
ham . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. . 706.9ll File. J. D. Allen ......................... 706.630 

Bottle neck, R. Hay . ... .. .. . . . .. . . ..... . ; 706.556 Filter and hydraulic preas member, M. A. 
Bottle. non·reflllable, J. Ewald ............ 706.914 Smith . . . . . . . . . . . . . . . . . . . . . . .  ; ........ 707.029 
Bottle stopper. A. Blumer . .. . . .. . . ...... . . 706,634 Filter for recovering the liquid from alimes, 
Bottle stopper. S. Schwerin ................ 706.698 sands. pulp. or such like in connection 
Box joint. B. A. Lange . . . . . . . . . . . . . . . . ... .. 706,763 with cyanld or other chemical applica-
Box lid holder and label dlsplayer. J. W. tlons. revolving vacuum. G. & E. 

Wright ............................... ·706.628 · Fraser . • • . .. . . . . • . . . . . . . . . . . . . . . • • • . .. 706.920 
Brace. See Plow brace. . . . Fire escape. portable. M. J. Johnston . • . . • .  706,666 
Bridge. swing. C. Worthington . .. , .. .. .... 707,044 Fire screen, C. Poyner.................... 706.596 
:='.:'r'!"�. m:,kI¥:�e::. ��� . .  ���I�.I�: : : : : :: +::3:ru Flre¥t':"°kl:.����· ���':. �����. ����r .. f�.r: .�: 706.569 
Buckle or fastener for bale ties or the like. Fireproof cement; hydraulic. W. R. Knox . •  106,160 

clamp. W. R. Sturglaa . . .. . . . . . . . . . . . . 707.034 Fish flaking machine, E. M. Lawrence . . . . .  706,764 
Buckle. tongueless. G. Schneider.:........ 706,857 Flashing lighthouse lanterns. electric switch 
Bung and connection for beer barrels, for. F. Mackintoslr . . . . . . . . . . . . . . . . . . . . .  706,577 

valved. D. Beebe . .. . . . . . . . . . . . . . . . . . .  706.884 Flood gate. J. D. Penn .. ; .............. ; .. 706.776 
Bunsen burner, W. Kappel . . . . . . . . . . . . . . . .  706.830 Floor key. electrical, E. C. Goodrich . . . . .. .  706.927 
Buoy. W. S. Crouch. Jr . . . . . . . . . . . .  706.803. 706,S01 Floor laying and nalUng machine, J. C. 
Burial casket. J. Koegel . .. . . . . . . . . . . . . . . .  706.960 Daigneault . . . . . . . . . . . . . . . . . .. . . . .. . . . 706.S05 
Buttonhole machine. automatic stop mechan- Flue stoP. J. Seither • . . . . . . • . • • . . . . . . . . . . .  707.022 

Ism for. P. Fab1sch . . . . . . . . . . . . . . . . . . .  706.646 Flllid coinpreosor. E. Sette ................. 706.861 
Cable sleeve. C. M. Earl • • . . • . . . . . . . . . . . . . .  

�
07.05G Folding table. E. P. Van Alstyne, Jr . . . . . •  706,868 

8!!:,1':..':1 :ffa"c1"�'::" a
Plf:�f' t:-';re�:�r.;;�c�: 06,965 �����llIi!�m�lc 

Miee�:!laf';r' '';t���' b�m: 706.583 

Booth . . . . . . . . . . . . . . . . . . . .. ... .  : ...... 706.635 Ing. J. A. Cowan . . . . . . . . . . . . . . . . . . . . . .  706,532 
g:�ngE:'n:�to:�t�' ::�;.!'sti;'di",g· 'sigbt' 'io": 

706,
� ��t�re

s�l:::Pm::b.ln�· f��e�';';'vjj,g; 'b. .. ;d 706,705 
I. N. Lewla . . . . . . . . . . . . . . . . . . . . . . . . . . . 706,767 and stilr hairs trom. G. Lafrlque ...... 706,964 

Canopy. E. G. Burland . . . . . . . . . . . . . c . . . . .  706.722 Galvanometer. C. L. R.· E. Menges . . .. . . . . .  706.982 
Canopy for vehicles. folding, W. J. Slyder; 706.605 Game apparatus. W. R. Hock . . . . . . . . • • . . . •  700.658 
Cant hook clasps, die for making. O. Rudd. 706,691 Game apparatus. J. S. Akerman . . . . . • . .  , . . . 706.873 
Car body colster. G. G. Floyd . . . . . . . . . . . . .  706.647 Garment clasp,. B. G. Clark .. . . . . .. .  ; ..... 706.7119 
Car body bolster, J. V. Mc Adam . .. . . . . . . . . 706.680 ·Garment fastener. O. E. Kasselman . . . . . . .  706.956 
Car brake, R. E. Lockwood . . . . . . . . . . • . . . •  706.672 Garment fastener and supporter. W. L. 
Car. convertlble. H. Romunder . . . . . . . . . . • .  707,018 Dinsmoor . . . . . . . . . . . . . • . . . . . • . . . . . • . . 700.009 
Car, dump. F. S. Ingoldsby . . . . • . . .  706.662, 706.663 Garment supporler. F. Spiering . . . . . . . • . . • .  747.032 
0 .... fender. · O. M. Prouse . . . . . . . . . . .. . . . . .  706.851 Garter. R. W. Schmels . . . . . . . . . . . . . . . . . . . . . '706.855 
Car grain door, railway boxJ J. W • . Wood . .  706,626 Gas burner, A. Beier ...................... ·706,683 
Car or engine replacer. F. d. Fewlngs . . . . . .  706.542 Gas burner. J. G. Koegle . . . . . . . . . . . . . . .. . . 706.761 Car platforms. trap door for. J. G. Lawler • .  706,883 Gas burner. G. Lund . . . . • . . . . . • • . . . . • . . • • .  706.973 
Car uncoupling mechanism. J. A. Chubb . . • '107.048 Gas burner. incandescent. E. W. Phelps. '.' 706,686 
.Car wheel, M. T. Davis, Jr .. . . .. . . . . . . . . . . 706,906 Gas burner, regenerative. E. H. Kelly . . . . . . '106,831 
Carbld holder. F. Simonson ... , ............ 707.027 Gas ·flxtnre valve. M. J. Graham . . . . . . . . . .  706.928 
Carbureter. J. Rush .. . . . . . . . . . . .. . . . . . . . . . 706,600 Gas from carbonates ill a continuous man-
g:�s.

II���. 
I��e�.li.a!i,����:::::::::::: +�= �:� �:r�:�acfg� i�e

Lut=�I?� .. �� 706.972 Carpet cleaning machine, I. C. Brady . .. . . . .  706.892 Gas generator, acetylene. A. C. EInstein; . . 706.810 Cartridge holder. blank. M. J. Shimer . • . . • .  707.026 Gas meter. prepayment. J. Geen . • . . • . • . . .  706.922 Casting apparatns, P. Meehan . . . . . . . . . . . . 706,841 Gas producer, J. A. ·Herrick • • . .  , .......... '706.989 
Casting. truck end. C. T. Westlake . .. . . . . .  706.789 Gas producer and reenperative furnace. Cplery bUlichlng device, Doppelmayr & combined. A. J. Maskrey . • . . . . . • . . . . .  , 706.579 

Chltl:e';,": otii'; .. · i�';cil�n' ·in'e'a"r;i.· '';ui�';''ati;, 706.64
3 

Gear
ln�r �ry�n'b.

s��d
M��::.:� • •  �"!�: 706.1180 tension device for. M. T. A. Kubler- Gear. reversing. L. R. Jones . . . . • . • • . • • • .. 706.667 sehky . . • . . . . . . .  , ..................... 706.962 Gear, reversing, T. Holliday .. . .... . . . ... . 706.752 Chemical apparatno, R. O. Robinson . . . . . . . · 706.784 Gearing. multiplying. E. Benoit . . . .. . . . . .. 706.794 

m'::�. g:;!' a�d �{.tr:u���: 'Vi: ·H�iIi';y: : :: �gt�g: g::,ri��h�:I':!'!�hw:�G. Cp!=-� . �i . 
�i: : : : ��:gM Cigar perforator. S. Mountford . . . . . . . . . . . .  706,679 Glaas finishing machine. L. T. Zimmerly . .. 707.045 Cigar pocket. paper, O. L. Parmenter . .. . . .  706.998 Glass making machine. H. Gollinga . . . . . . .. 706.550 Cigarette former. G. S. Hammond . . . • . . . . .  706,981 Glass tombstones. ete .• manufacturing • .  J. Clarinet •. W. Heckel . . . . .. . . . . . . . . . . .  ; ..... 706.557 Q. Shalrer . . . . . .. . . .. . . . .. . . . . . . .... . 706.863 Clasp. C. A. Bryant . . ... . . .. . . . .. . . . . . . .. 706.522 Glove. R. N. Carson ...................... 706,724 Cleaning paste and making same. A. Wol- Glove. J. Comrie . . . . . . . . . . . . . . . . . . . .. . . . .. 706.725 pers . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ;. 706,790 Golf. ball. E. Kempsbal1....... • . . . . • . . ... 706.758 Clock. electriC. H .. Gillette . . . . . • . . . • . . . . . . .  '106.817 Governor. marine engine. M. F. Volkmann. 707.038 Clothes drainer. H. Blenkhorn ............. 706.887 Grading machine, electric road, ;to W. Lang-Clutch. friction. E. Huber . . . . . . . . . . . .. . . . .  706.660 fltt .................................... 706.671 Ooaster brake. C. Glover .................. 706.549 Grate. sqare shaking. F. W. Foster . . . . . . . 706,546 Coating one metal with another metal. S. Grater. ·N. P. Lucas . . . . .  ; ...••••••••.•••. 706.837 

cock
H

;'r�::';'�� Ii:' F: 'Lindoy:::::: :: :::: �::3:�� g�; �g��� H� �:��:::::::::::: ��:ggg Colree roaster. F. Krnx . . . . . . . . . . . . . . . . . . •  706,571 Hame fastener. N. P. Erickson • • . • • • • ..• • . 706.912 Corn delivery device, Butcher & Hartwig . . .  707.065. Hanger for transformers or the Uke, J. J. Corn. apparatus for tbe degermlnation and Wood . . . . . . . . . . . . . . . . . . . .. ... .. . ... . . 706.870 decortication of Indlan. Galr & Gent .. . 707.057 Harp. K. Wplge1. . . . . . . . . . . . .... .. . . . . . . . 707.041 Com· husker. A. W. Richards .............. 707.013 Harrow. M. E. Johnson . . . . . . . .. . . . . .. . . . . 706.951 Cotton chopper, J. T. Boyet ....... , . . . . • . · 706,889 Harvester and shocker. combined cornstalk, Counting and registering machine. O. D. H. Peckman . . . . . . . . . . . . . • . . .  ; . . • . . . .  706.593 :.. Grimes, et a1. ......................... 706.6112, Harvester. corn, E. D. Wallis . . . . . . . . .. . . .  706,014 Counting machine. S. E. Heineman . . . . • . . • .  707.062 Harveotlng apparatns. peat. A. Dobson . . • . .  706.1i3l'i CoupUng. See Hose or pipe coupling. .Harvesting apparatns. potato. E. Massey . .  706,981 Crate. R. DeWrlght . . . . ; ............... ; .. 706,908. Heating and .ventllatlng apparatus. J. Kall-Crate. folding; ·H; I. Sehrock ............... 706.091 gren . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . .  706,954 Cream separator. J . . Seither . . . . . . . .. .  � . . . .  707.023 Heating apparatus. Burger,", Wllllains . . . . 706.706 C .... tie • . J .. E, Bums . . . . .. . . .
.

. .  , ........ 706.523 High chatr, comhlnatlon. G. A. Learned . . . .  706.835 Crushing and pnlverlzlng machine. L. Her- . Holst. etc.. fluid pressure actnated. E. B. man . .  .. .. . .. .. .. .. .. . . . . .... ..... .. ... 706.655 RldlfWay ............................ , 707.015 Cultivator. A. J. Comstock.: ............... 706,726 Hook. See Duplex hook. Cultivator. F. G. Hoag . . . . . . . . .. . . . .. . ... . 706.942 Horaesh ..... J . . W. FIsher ................... 706.543 Curette. C. W. Spaulding.; . . . . . . . . • ; ., . • • . 707.031 Hdrseshoe, soft tread, B. P. Marcley ...... · 706.768 C�rrent motor. L. Sprague . . . . . . . . • . .  ; . . . . •  706.698 Hose bridge. G. H. Frazier. et al . • . . . . . . . .  · 7
7
� '

,
8
84

15
7 :Crirrellt protection. I!Ystem ot strong. F. B; Hose or pipe coupling, H. A. F. Petersen.. uu 

Ctlrt�k i . . . ri" '1 . . . .  ii "H
" "Ed " i . . . . .  ,; ·707.0111 Hose reel. swiveled. G. E. Le Mond........ 706.968 n··.po e. ng ess, . . ge y . • .• " 706.1139 Hnb dust cap. S. T. Copenhaver ........... 706.1130 ·C�spillor. S. H. Duncan . . . . . . . . . . • . . • . • . • •  -706,1\38' Hub. vehicle. E. Keen . . . • . . . . • . . • . • . . • . • .  706,957 Derrick. A. Hodgson . . • . • . • . . . • . . • • . • • • • • .  706,943 Hydraulic· jack, L. S. Pitcher . . . . . . . . . . • . .  706.850 DUruslpn. cont�u,;s. F. Kessler . . . . • • . . • .  706.669 Hydrocarbon ·burner. C. T. Pepper . . .  te .... 707.001 

·E:��� r1i�k. C. E. 'l"'B�W Dii:�n��'�: +83;� Ice. B':.Wa�tu� . �?� . ����������� . ��� . . ' .. �: 'l06.511 Domestic boiler. J. A. Bernardl. .......... 706,886. Ice cru.her for refrigerators, F. H. Nichols 706.773 �poor or window fastening means. J. W. . Ice. mllnufactnrlng�plate; E. Barrath ...... 706.510 �... Nippert . . . . .

.

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

. 

706.oms Indicating IlevlC!! 

.

• O . . A. Christian . .. .. .. . .  706,1128 . . oor sllmal or alarm. H . . C. AtkInson...... 706,87.8 Jar closure.· W. B. MCCrosky . . . . • • . • . • • • . .  ' 706. m r stop and catch •. COD\blne4. ;1. DanIel . .  706;904, Journal box. A . . G. ·Steinbrenner . . . . . . . . . . . T07.033 rs. meanll for automatically . clOSing . .. ,Journal. box lid, J. W. Stephenson . . . • . . . . .  706.700 swlngi1!g. E. F. Huard . . . . . .. . . . . . . . . .. . 706.941> Key . tastener, , B. B. Downard . . . . .. . . . . . . . ·706,1I3'l Dough mixing. Bnd knpa�lng IlPparatu., F. ' Key or. mnsical instru1!lents. mechanism tor' . . .. Brackett .. . .. . . . . . . . . . .. �., . . .. .. . . . .  . .  • . .
.
. .  706,890 elreet1ng varying toncb of. L. Hupfeld. ·706,11&6 

Dress shield, E. M. Oowles . . . .. . . . . ...... . '106.802. Knife cleaning machine • .  H. Michaux . .... .  706.677 

Knitting machine attachment. automatic 
circular. J. F. Bard ... . . . .  � .. • . . .. .... 706.509 

Knitting machine stop motion. automatic. 
Martin & Palmer ....... '. ' . • . . .  706;839. 706.840 

Label with metal faotening clamp. W. Sieg-
fried ................................. 706.695 

Labels with adheSives. machine· for coating. 
Jagenberg & Hogfeldt ••.......... ; .... 706.757 

Lamp. C. E. Gervais . . . . . . . . . . . . .•. 706."923. 706;924 
t::�: �t:�t�� :��: �ill!!F:\:.mdfu::::: �gtL� 
Lamp extinguisher. L. D. Lawrence • • . . . . .  706.572 
Lamp. oil, H. E. Bottlewalla ............. 706.717 

LamK. ��de
sc��fz": • .  

I
.�������,:,:�� . ������I�: 706.856 

Lathe. F. Lorch ........................... 706,673 
Lathe, engine. W. T. S. Johnson . . .. . .. . .. . .  706,665 

Laundry . purposes. polishing block for. M. 
Lehmann . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . 706.967 

Lawn cutter and roller. motor propelled. 
W .. P. Simpson • . . • • . . . . . . . . . • . . . . . . . •  706.864 

Lawn sprinkler. P. Moderson . . . . . . . • . . • •. . •  706.986 
Life buoy, night. C. C. A. E. Wiese . . . . . .. 706.707 

Lifting gate. A. Miller . ..• . . . . . . . • . . • • . • • . . 706.984 
Lifting ,ack. J. C. Barley ..... ·.;.......... 706.880 

Load retaining mean. for vehicles. W. M. 
Cain . .  . .  • . .  . . .  . .  . .  . . .  . .  . .  . . . .  • . . .. ... 706.797 

Location tracer. H. S. Bacqn . . . . . . • . • .• . . • .  706.713 
Lock. H. W. Simpson . . . . . . . . . .. . . . . . .. . . .  70'1,028 
Locomotive emergency gear. W. W. Murch. 706.988 
Lubricator. O. G. Klpp ..................... 706.570 
Machine wrench. J. W. Aldridge .......... 706.629 
Mall bag catching and delivering machine, 

W. B. Rohmer . . . . . . . . . . . . . . . . . .. . . . . .  707.017 
Mall box. W. N. Moore • • . . . . . . . • • . . .. . . . .  , 706.843 
Mall wagon door. W. F. Shelly ............ 706,694 
Malse for the production of grlto. flake •• 

etc .• treatment. of, Galr & Gent . • . . • . . 707.059 
Malse . or Indian corn. degermlng. Galr '"' 

Gent . . .  , ............................. 707.058 
Malting kiln. pneumatic; B. Berg . . . .. . . . . 706,716 
Mattreas. wlrei C. S. Lloyd . . • • • . . . . . •  , . . . .  706.970 
Mea��!,,�o�. �e��g������s

: • .  �.
e��.��I� 706.940 

Meat chopper. Cobb & Jenkins ............ 706.800 
Medicated tampon. E. M. Pond . . . . . . . . . . . .  706.778 
Metal boring machine. C. C. Roberts ....... 707,016 
Metal upon another, Impacting one. S. H. 

c Thurston ............................. 706.701 
Metal working tool, A. Tindel • • • • .• .. • .• . • •.• . 707.035 
Meter. See Electric meter. 
:���e�yst:m

e'. ��It¥.at:lm�M�·. ����::: +g�:� 
Milk can. If: fl. Reynolds . • . • • . . • . . • . . . . • .  707.011 
Molding machine. C. Herman . . . . • . . . . • . . . .  706.751 
MolMllcs. means for setting. F. Alcan . • . . • .  706,874 
Mumler. H. N. Motsinger . . . • . . . . • . . . . . . . .  706.844 
Mumer. exhaust. R. E. Boull1leld . • . . • . . . . .  706.636 
Nut lock. R. Kantner . . . . .. . . . . . . . . . . . .. . .  706,1IM 
011 and making same. paint, J. F. Krebs . .  706.961 
011 hole protector. Everhardt '"' Emme • . . . .  706.609 
011. paint. W. E. Dempster ............... 706,907 
Oil-retaining box, G. W. Wilmot, et a1. ... 707.043 
Opera glaas. folalng. E. Batault . . . . • . • • • . . 706.512 
Ore concentrator. Bailey,", Wild . . . . • . . . • • .  706.798 
Ore roasting furnace. D. C. J ackling. • . . .. 706.756 
Packing holder for piston rods. A. E. Mac-

Indoe . . . .. . . . . . . . .. . . . . . . . .. . . . . . . . . .  706.976 
Pall. slop. R. Logan • . . . . . . . . . . . . . • . . . • . . .  706.971 

Paper ba� fastener. S'. S. Smith........... 707.o.QO 
�:Ire� �r

a 
t��er��l.'l�g Jap��r!t�����·P.;t: 

707.014 
ranyl . .  • . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  • . .  .. .... 706.777 

Perambulator. C. W. R. Schulze . . . . . . . . . .  706.854 
Phonograph attachment, M. M. Worthing-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 706.627 
Photographic films. apparatns for develop-

Ing and fixing cartridge. M. Reichert.. 706.852 
Photographs in relief. producing. W. Ohse. 706,774 
Photosculpture apparatus. W. A. C. Selke. 706.860 
Piano player. pneumatic. S. B. Locklin .... 706,574 
Pipe clamp. H. P. G. Reed . . . . . .. .. . . . . . . .  706,780 
Pipe hanger. J. Crawford ................. . 706.903 
Pipe wrench. W. Holmes . .. . . . . . . . .. . . . . . 706.753 
P1atol. G. Troxler. Jr . . . . .. . . . . . . . . . .. . . . .  707.036 
Plane.· A. L. Lundgren . • • . . . • • . • • • . . • • • . . .  706.576 
Plane. J. A. Traut . . . . . . . . . . . .. . . . . . . . . . .  706,704 
Plant pot or holder. ·H. Hart . . . • . . • • . . . • 706.821 

Plate holder. magazine. C. P. Goerz . • . . • . . •  706.651 
Plow • .  S. Fannin . . . . . . � . . . . . . .. . . . . . . . . . . .  706.915 
Plow attachment. W. H. Holsclaw .. ' .. . . .  706.825 
Plow brace. D. W. Harris ... · ............. 706,935 
Plow. sugar beet. LelnhPrger '"' Schmidt . . .  706,765 
Plows or the like. sttachment for. H. H. 

Allen . .. . . . . . . . . . . . .. . . ... . . . . . . . . . . . '106,875 
Pneumatic despatch apparatus. J. T. Cow-

ley . . . . . . . . . . . . . . . . . . . . . .. . .. .. .. .... 706.639 
Poke. animal. Webb & Hulr . • • • • • • . . . • .  ; .. 706.617 

Pole cap. wagon. P. Holmstrom . . . .  · . . . . . . . 706.754 
Potato creamer. Ruckstuhl & Pohlmann . .. 707,019 
Power, electrie transmission of, E. M. Hew� 

lett . . .. .. .. . . . .. . .. . . .... . .. . . . . . . . ... 706.559 
Power transmitting mechanism. dllrerentlal 

speed. S. Jackson . . . . . . . .. . . . . . . . . . . . . 706;664 
Pres: f�r lac��o'::���l� 

. •  
�� . . 

o
.
t�;
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• . ��?�: 700.681 
Printrn'g press. H. B. Allen . . . . . . . • . . . . . . . . 706.709 
PrInting press addre.sing attachment. J. P. 

Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 706.720 
Printing pres" controlling mechanism. W. 

C. Williams . .. . . . . .. .. . . . . .. . . 706.622. 706,62.'J 
Printing presses. gripper for platen. A. L. 

Anderson . . . . . . . . . . . . . . . . . .. .. .. .. . ... 706.876 
Projectile. J. B. Semple . . .. . . . . . . . . . .. .. . 707.024 
Pnlley. sheet metal. C. A. Brinley . . . . . . . . . 706,894 

Pulley. split. H. W. Finch . . . . . ... .. . . .. . .  706.917 

���Z���r �oe
'w:�.�' .. �������::::::::: �gt�� 

Pump attachment. beer. E. A. August ..... 706.792 
Punching bag .platform, S. Trelnls . . . . .. . .. 706.866 

Punching machine. B. F. Hall . . . . . .. . . . . . 706,552 
Punching machine. J. E. Scott . . . . . . . . . . . .  706.601 
Rahble carriage. D. C. Jackllng . . ; ........ 706.755 
Rail fastening. W. P. Patrick ............ 706,999 
RaIlway gate. J. Bowman . . . . . .. . . . .. . . . . 706.516 
Railway Switch. C. Johnston . . . . . . . • . . . . . .  706.950 
Railway switch danger signal. automatic. 

C. H. Remington . . . . . . . . . . . .. . . . . . . . .  707.010 
Railway tie. Doyle & Kimball .........••.• 706,S08 
Railway tie. metallic. J. F. Weisbrod . . . . .  706,788 
Railway track appliances. sod line cutter 

mechanism for. V. Berford· . . . . . . . .. . . .  706.515 
Railway track foundations. beam for. L. B.· . 

West . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  706,619 
Railway wagons, controlling device for 

couplings of. A. Brooker . . . . .. . . . . . . . .  706.896 
Ram; hydraulic, W. L. Deming . ... . . ... . . 706,727 
Range finder. I. N. Lewis . . .. . . . .... . . . . . . 706.766 
RallOr cleaner. E. F. Ogborn ............... 706.997 
Receptscle. non-refillable. H. W. Avery . • . •  706,712 
Recorder. E. A. Neubauer . . . . . . . . . . . . . . . .. 706.682 
Reed. See Hose reel. . . 
Refrigerating apparatus. absorption. N. W. 

Condlet . .  .. . . .. . . .. . .. . . .. .. . .. .. .... 706,902 
RefriJreratlng apparatus. Btlll for absorp-

tron. N. W. COndlct . . . . . . . . . . . . . • . . • . •  706.901 
Refrigerating machine. W. J. Woodcock . • .  !f06.6211 
Refrigerator car; W. J. Hughes . . . . . • . • • . . 706.661. 
Retort mouthpiece clamp. J. C. Dods • . • • • .  706.642 
Reversing mechanism. F. M. Broun . • . • • . .  706.719 
Reversing mechanism. C . . W. James . • . . . . .  706.827 
Rolling car wheels. machine for, H. V. 

LOBS ................................. 706,674 
Rolling mill. P. Glrin . . . . .. . .  ; ............ 706,548 
Rolling mill, rod. C. A. Nlghman .....

.
.... 706,993 

Rolling rods. C. A. Nllfhman . . . . . . .. ... . . . 706.994 
Rotary engine, J. N. Edwards . . . . . . .. . . . . 706.731 
Rotary. engine. J. P. Pollard . . . . . . .

.
. . . • . . .  707.003 

Rotary motor, two cycl ... P. A. Dlloont ... 706.730 
Sad iron handle. W. B. Fenn· .. . . .. 706.812. 706.813 
Safe. W. E. Arnold ............. ; . . . . . .. . .  706.87'1 
Sash lock. V. R. McBride . . . . . . ... .. . . .. . .  706.845 
Sash lock. N. M. Hutton . . . . • . . . . • . . . • . . . .  106.947 
Saw set. D . . W.-- Selomon . . . . . • • . . . • . . • • . . 706.865 
Rawlng machine. circular. W. Miller ...... 706,'170 
Scoop .and scraper. W. R. L ................ 706,836 
Scra»ers. .afetv catch for wheeled ('arth, 

C. J. Whlting . . . . . . . . . . .. . . . . . .  _ . . . . .  706.706 
Scuttle eovers, means for operatIng and 

locking. E. F. Johnson . . . . . . . . . . . . . . . .  7�!!o829 
Scythe snath fastening devl"';) P; Forbes .. 7 ..... 814 
t!:::�::re 1IY�i!'n�i, s:::::re eiec�ro!�;h:n: "

07.056 
Ical. J. J. MeGill . .. . . . . . . . .. . . . . . . . . . 706.586 

sewl�felr'::C�I.�� .����-��. �������: . . �.�.�: 706.670 
Shade roller and curtain pole holder; com-

bined. cH. S .. De Sollar .. . . . . . . . . . . . . . .  706.'128 
Ship construction. A. B. Wolvln . . .. . . . .. . . .  706.708 
Signal. See Door signal. SemaphOre Signal. 
SlgnaUng by electromagnetic waves. R. A. 

Fessenden . . . . . . . • . . . . . . . . . . . . .  706.741'1. 706.746 
Rlpaling by elpctromagnetic wave •• appa-

. rlit� for. R. A. FeRsenden .. ..... ..... 706.T47 
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SlinBling, wlrele... R. A. Fessenden 
706,740, 706.142. 706.743 

3inew extractor. J. C. Scannell........... 706,853 
Singletree cliP. C. J. Burch............... 706.897 
Skate. automatic cycle or bicycle. E. E. 

Rles . . .  .. . . .  . .  . .  . . . . . . . .  . . . . . . . .  . . . . .  706.783 
Sleeper or tie. metallic. J. I. Newburg .. .. 706,587 
Snow guard or fender. F. A. Peter . . .

.

. . • . .  706.684 
Snow plow. P. W. ·Martin .. . . . ... . . . . . . . . . .  706.980 
Soap holder. pendent. R. H. Neamann . • . . • .  706.992 
Soap preas, Forster & Murdock............ 706,919 
Soles. machlnt\ for making pieced. G. E. 

Warren ............................... 706 •. 615 
Spark and Cinder arrester for locomotive 

smoke stack., L. C. Laurent ...... , . . .  707.063 
Speed indicating system. J. L. HalL . . . . . .  706.5114 
Spinning head. F. A. Breeze . . . . . . . • . . . . . . .  706,898 
Spinning machine. twine. R. A. Myers . . • .  706.989 
Spoke for vehicle Wheels. elastic· llteel. H. 

G. M. Howard . . . . . . . . . . . . . . . . . .  , ..... 706.659 
�t:flk 

f:�r:�fle���I.R�:�'i1�r
A.

EMCt..:.
ti�f �i +�:�g 

Statuary or other omamentsl structnres, 
forming. F. Peano .. .. . . . . . . . . . . . . . . . . 706,775 

Steam boiler. J. J. Hoppes . . • . .  · . • . . • • . . • •  706.1163 
Steam boiler. J.·Platko . . . . . .. . . . .. . . . . . . .  707.002 
Steam generator or hot water · heater, W. 

H. Page . . . . . . . . . . . . . . .. . . . . . . .  . .. ... 706,846 
Steam trap. W. H. Rcynolds . ... . . . . . . . . . .  706.781 
Stitching machine. wire; F. P. Rosbsck . • . .  706 .• 690 
Stock and die. Man.on & Kamphues....... 706.977 
Stove. W. H. Null . . . . . . . . . . . . . . . . . . . . . . . . 706.589 
Stove. cooking. R. Galbraith . . . . . . .. . . . . . .  706.750 
Stove door hinge, F. L; Sheppard • . . • • . • . .  707.025 
Stov:�R" .�t

.
t�.

c�.,,;,���: .. ������� . •  � . • .  �l�: 706.7M 
Stove.. heat reflector for. Oblinger & 

Beatty . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .  706.996 
Strainer. Sink. S. F. Williams . . . . . . . . . . .. 706.621 
St1ilHng box for platon rods. Dougan,", Wat-

son . . . . . . . . . . . . . . . . . .. . . .. .. .. . .. . . .. 706.536 
Sucker. or drinking tubes. machine for 

. making. Britton & Morrow ............ 706.895 
Superheater and steam generator, combined, 

R. Schulz ............................ 70'1',021 
Suspended carrier. R. A. Bruce . . . . ... . . . . . 706.521 
Suspender attachment. C. R. Harrlo . . . . . .  706.933 
Switch. See Electric switch. . Switch stand. upright automatic. D. H. 

Foreman . .. . . . . . . . . . . . . . . . . .. . . . . . . . .  701.066 
Switch-throwing device. T. J. Kent ........ 706.668 
Tableo. chairs. etc.. collapsible support or -

frame for. F. Mack . . . . . . . . . . . . . . . . . . .  706.675 
Tape Inserting and stitching mechanism. 

M. H. Powell .. . . . . . . . . .. . . . . . . . . . .. . .  707.004 
Tape Into edglug. machine for Inserting. M. 

H. Powell .. . . . . . . . . . . . .. . . . . . . . . . . . .  707.005 
Tape Into edging. machine for Inserting, E. 

P. Hatch . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 707.061 
Telegraphy. apparatus for wlreleso. R.· A. 

Fessenden . . . . . . . • . . • • . . • . . . . . .  706,736 706.741 
Telegraphy. conductor for wireless. R. A. 

Fe""'lnden ............................. 706.739 
Telegraphy. multiple, M. I. Pupin . .  707.007. 707.008 
Telegraphy. wireless. R.· A. Fesse����735'i� 706.738 
Telegraphy. wireless. H. Shoemaker . . . . • . .  707.064 
Telephone "ble connectiou. T. P. Jones . . . 706.567 
Tempering bath. J. E. Lawrence . . . . . . . .. .  706.966 
Theater. portable revolving. C. F. Bramhall 706.891 
Thresher screen. J. H. Jensen, . . . .. .. . . . . . .  707.067 
Tile press, X. P. G1lardonl. . . . . . . . . . . . . . . . .  706.926 
Tire setter. F. W. Mitchell . . . . . . • . • . . . • . .  · 706,583 
Tire valve. pneumatic. H. W. Hodgetts.· • . .  706.944 
Tire. vehicle. Osgood & Bradley • • . . • • . . . • ·. 706,590 
Tobacco pouch. G. Frank . . . . . . . . . . .. .. . .. . .  706.648 
Tool, fluid pres8llre operated. Reynders '"' 

Sea.. . . . . . . . . . . . . .. .. . . . . . . . . . . . . . .  " 706.688 
Tool shanks. macblne for making tubular. 

F. P. Bates . . . . .. . . . . . . .. . . . . . . . . . . . . . 706.513 
Tooth powder or other material. receptacle 

for. J. C. Allen .. . . . .. . .. . . .. . . . . .. . . .  706.710 
Torch. vapor buming. W. Mitchell . . . . . • . .  706.842 
Toy. F. A. Richter . . .. . . . . . .. . . . . . . . . . . . . .  706,689 
Toy. J. J. Fltspatrlck . . .

.
. . . . • . . . . . . . . . . . . .  706.918 

Toy bank •• slot guard for, J. W. Eshleman 706,913 
Tow bowling alley. F. W. Gibson . . . . . . .. .  706.925 
·Toy cart. F. H. Hilrrls . . . . . . . . . . . . • • . . • . .  706,934 
Toy. top .pinnlng. G. R. Mann . . . . . . • . . . . • 706.676 
Traction engine. J. S. ptremmer .......... 706,685 
Transforming apparatus. rotary. E. W. 

Rice. Jr. . . . . . . . . • . . . • . . . . . . . • • . . • . • • .  706,598 
Trap. See Steam trap. 
Trolley wires. treating. A. Springer .•..••. 706.699 
Trowel. E. A. Bennlnghofen . • . . . . . . . .  : .... 706.514 
Truck, car, G. C. 'Murray . • . . • • . • • .  706,�, 706,585 
Truck. locomotive. E. Shay................ 706,004 
Truss rod beam. A. W. Henry . . . . . . .. . . . .  706.654 
Tubes. etc.. making collapsible. L. Feval.. 706,�1 
Tubing. machine for making spiral. G. E. 

Grimm ............ . . . .  . . . . . .  . . . . . . . . . 706.818 
TypeWriter. C. Sears . .. . . . . . . .. . . . . . . . . . .  706.858 
Typewriter card holder. Burridge & Smith. 706,1124 
Typewriting machine. E. B. Cram . . . . . . . .  706,840 
Typewriting machine. Fox & Barrett ....... 706.U: ���l

'fo�'ga�' e:;t:,��:· t.i�i: J: ii: 'F�"';'�r:: �::::9i6 
Valve. governor. L. J. Watson . • . . . . . . . . . .  706,�16 
Valve lubricator. P. F. Laban . . . . . . . . . . . . . 706.1l63 

;:l�: g::��:�=: :XPl�f!'.;· �;'gi��; . ii: . 

i>: 
706,885 

Hal).sen . . . . . .. . . . . . . . . . . ... .. . . . . .. . .  7Q6.9.Q2 
Valve. pressnre reducing • .  C. H. Buckelew. 706.721 
Valve. retaining. Turner & Farquharson... 706.867 
Valve, steam. H. W. Waite ............... 706,613 
Vanner. C. C. Pratt; . . . . . . . . . . . . . . . . .. . . .  706,OR7 

�:fI':r.,�le
A�r 

A�'it!ll:�t
.
e�:. �' • .  ���:::::::: �g::� 

Vehicle brake. W. F. Hitchcock . .. .. .. . . . .  706,824 
Vehicle. brake. G .. W. Burton . . . • . . . . . . • . . .  '106,898 
Vehicle f,rame. J. Dawson . . . . • • •.• • . . . . • . . .  706.534 
Vehicle, m!)tor. H. J. Marks . . . . . . . . • . • . . .  706,978 
Vehicle toP. L. Gtllaspy.................. 706,816 
Velocipede driving gear. F. A. Rich . . . . . . . 707,012 
Vessel. tilting. A. J. Betteridge . .. . . . . . . . .  706.795 
Wagon boxes. bump board for. L. L. Ha-

worth . .  . .  . .  . . .  . .  . . . .  . . .  . . . .  . .  . .  . .  • .. .  706,822 
Washbeilch. L. A. Robbins . • • . . . . . . • . . . . . .  706,'185 
Washing machine. L .. B. Parker . .  ·. . . . . . ... 706.592 
Watch. steam winding. O. T. Higgin-

botham . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 706.656 
Water clo.et bowl. P. J. McGuire .. . . . . . . .  706;9110 
Water closet bowls or washbasins. mechan-

Ism for temporarily locking. E. Wood-
rulr . . . . . . . . . . . . ... . . . . . .. . . . . . . . . . . . . .  706,800 

Water closet seat. W. C. Anderson . . . . . . . .  700.791 
Water cooUng tower. Wheeler & Pratt .... 707.1'42 
Wate,r gage attachment. F. J. Knox . . . .. . . 706.U51l 
Water tnbe boiler. N. Vincente . . . . . . . .. . .  706.787 
Wave motor, H. Wllllams . . . . . . . . . . . • . . . . .  706,626 
Wave power. device for utilising. Hergen- . han '" Von der Abe .................... 706.558 
Wave responsive device, current actnated. . 

R. A. Fessenden . . .. . . . . . . . . . .. . . . . .. . . 706,744 
Weaner, calf. L. H. Saunders .. . . . . . . . .. . .  '107.020 
Web folding machine. R. C. Sevmour .... ,. 706,862-
Weighing machine. automatic, U. S. James 706,665 
Weighing machine J:eedlng apparatna, W. E. . Nickerson .. . . . . . . .  . . . . . . . . . . . . . . . .  . . .  706,588 
Weir. self-adjusting. C. C. Carllole . . . . . . . .  706,526 
Welding aud tapering sockets. P. Boyd . . . . 706.1119 
Welding ani! tapering sockets. apparstus for. 

P. Boyd .. . . . . . .. . . . . .  706.517. 706,1118. 706.520 
Wheel. See Car wheel. 
Whlmetree clip. W. R. Ayer . . . . . . . . . . • . .  706.879 
Windmill controller. W. J. Bsnlah . . . . . . . .  706.714 
Window cleaning aJlparatns, S. O. Lawlor. 706,834 
Window fastener. W. W. Potter .......... 706,595 
Window lOCking device. J. Wanles........ 707,039 
Window screen. M. Kolf . . . . . . . . . . . . . . . . . . c 706.762 
Window. ventilator. D. 0 .. Davis ....... · . . . . .  706,1lOIi 
Wire bending machine. Pross,", Tucker ... 707.006 
Wire tie, stay, J. Imbler . . . .  : ............. 706,94R 
Wire tightener. T. Spriggs . . . . • .• • • • • • • • . . 7�!!,.606 
Work holder. Conch .& Wells • • . • .• . • • . • • • . • 7uu.lI:n 

DESIGNS. 
Automobile body. O. M. Taylor .......... . . 
��!�e

cJ'�'::ri�:�:i l=. r.�!"'�h{'�:· ir: : : 
Lamp or candle shsde, B. Strasburger ....... · 
Mirrors, brushes. or similar articles. back· 

for, W. Tnrtoll . . . . . . . . . . . . . . . .
.

. . . . . , . 

Nebnllser anpport. W. & J. Boeke1. •...•.. · Picture fram.e, 1. M. Gonld ............ , . . . Pin. pendent. G . . O. Van Roden .......... . .  

t';rn'g :Sc:Ine �:�:�;�'i.' ·Abn.ma.;.;:::: 
(omtmued on 'PGfI1l wr, 

36.008 
36,001 
36.005 
36.002 
35,998 
36.000 
31'1.1192 
31'1,991 
36,006 
36,008 

© 1902 SCIENTIFIC AMERICAN, INC.
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SI'wing Dl Rchine t a hh'. F. G. Hogland . . . . .  
!-i 1 1Yt� I' or pl:l tp(1 W a r t ' ,  1l1p t a l  ornHmpnt for, 

� .  \V. Ba h b i t  t . . . . . . . . . . . . . . . .  . 
Skirt  1101.1 " 1" pla tt', L. \Y p l ' t i l t ' i I I l P I' . .  . 
:';VOOIlS or l':Ii lll i hI !' a l ' t  i ( ' l l ' � ,  h a w l lt·  [( It', 

C l't-'ps & COll l' I  . . • • . • . . . . . . . . . .  :J5 ,H!)-I t o  
Spoons or sim i l<l J' ;I r t i el t ,s ,  h a mlli' f�)i', \Y . 

F. )1:-1 !'8}111 I I  . . . . . . . . . . .  . 
Stove, II .  I). PC' l 'k�· . . . . . . . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 

Beer, lagt'r,  .Ios. Sehlitz B l't 'wiug Cu . • • • . •  
CU1l4iies, chocolate awl v rel'anltiulls of . choc­

olutp a wl eoevas, 1(.1188, :-;ucl1<U'U & Cu. 
Cigars, ch(�roots anti eig-;n'ettps, )1 . Hlas-

ko\\'Pl' . . . . . . . . . • . . . . • . • • . • . . . . • • . • . . • •  
C rackers, iJ n�a<l. eakl's .. lIlU puddillgs (l i ld 

pies, I-Jpieure Bakillg Co . . . . . . . . . . . . .  . 
Da1ll1 1'u ff  cun' ,  R. Platt . . .  " , . . . . . . . . . . .  , . 
Deslis, school seats Hnd opent chaiL·s.  :-;ehool , 

Superior Jiunufactllrilig Co . . .  " . . . . . . . 
Disinfectant,  atl t i sl-'lltie  (h,terge H t ,  PIH 'oli ll t '  

Ch(�m iea I CU . .  , . . . . . . . . . . . . . .  . 
Dyeing and tannillg assi:.;;t a n t ,  ,,' . Hf'ckpI'8 . .  
Fire pxtinguisht,l' ill pmnlpl' form , \Y 0 H .  

Scott . . . . . . . . . . . .  . 
I<'ireproof puiut 01' ('o a t i ug; ,  Ch il'ago Fin' 

P roof C'o\'pril lg ( ' t ; . . . . . .  . . . . . . . . . . . 
11'ruit ieillg cllOCoia tl ' ,  t ' <l l Hlit'S alltl  iet'  en'am 

and Pgg colo 1 ' ,  ( ; It'll , A l'llls t l'OUg t�o o  0 • • •  
Fruits al1d vPg't'tault'8, <hi."'ct and I'vapol'utt'd, 

RO'Yll 11ro8 . . . . .  , . .  0 • • • • • • • • 0 , • •  
Can, J. H o  Heulies o . .  0 • • •  0 • • •  0 • • • • • • • • • • • •  
Gluves, JUmps )lCCI'('(�I'Y & Co • .  , • • . . • . . • • •  
Ice cream free;.';('l's, Dana & Co . . . . .  . 
Lamps, incandescent electric, Bllt'kpye J.Jlpc-

tric C o , . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . 
Lamps, illeUlldt:'sl't'llt ele('t1'ic, Columbia 1 11-

candescent Lump Co . . . . . . . . . .  . 
LHllJ PS, incandeSCf'llt plpe!rie, Fostol'iu JIll'.  

Lamp Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamps, inCUlidescPllt c>1t-'ctl'i(', SuulH'<lm I n c .  

L a m p  Cu . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
)Iedieal compoulllls,  ct" rtaill nu mp{l ,  l'�. T .  

Richa rds . . . . . . .  , . . . . . . , . . . . . .  . 
�Ipdical cumpuunds used fol' skin disPHses, 

J. D.  McCanll Cu . . . . . . . . . . . . . . . . . . . . .  . 
:\:fellieine for blood disea��'s, liquid, .J . Le-

ruux . . . . .  , . . . . . . . . . . . , . . . . . . . . . . . . . . . 
),[pdicille, tOBie,  :\Ic'Kinley TOll i e  �lt�dietne 

C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
)Iptal polish, C . )'! . Kiruua l l . . . . . . . , . . . . . . •  
Oiutmellt for tretlting rectal and skill dis-

eases,  G.  B .  A�h\\'ol'th . . . . . . . . . . . . . . .  . 
Pustils,  throat, "' . .-\. ,Tom's . . . .  . 
UHlIge uuilel's and hot Wll tpi' gPIlf' l'atol's, 

Thompson I run 'yorks . . . . . . . . . . . . . . . .  . 
Rawhide goods, cf't'tain HHmed, A. & C. \Y. 

llo11H'ouk . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
It('l1wdial vaste for um'lIs, scalds, woullds 

and I'Huning 801'l'S, Sandllt"'l' & ltinn 
S i sters , . . . . . . . . . . , . . . . . . . . . . . .  . 

Ut'IlH,dit's for rheumatism aud other simila r 
i ntiamllla tory disPH SPS, E . . A. JIarsc·hat . 

lll'lIlpdies for spavin, rillg-hollP, splin t �  a wl 
(:luhs, C. A. Sil"(,I' . . . . . . . . . . . . 

It('nH-'d�· fol' pilt's Hnd otlw1' 1'1'ctal  dhw;\l';('S,  
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ar Power 
Screw Cuttins AU�!��tiC Lathes 

-_ .  - ' - - --
of t lIe Brown & I'lharpe Company in the in I .;'�������������$ . 
' I r 1 l ( " l i l lg- o r  a p p r(' n t i c e s .  I t WA " t b o n g- lI t  tha i : O I L--S M E L  T E R --M I N E S  , I h e re i s t o o  m tw l i 1 l 1l {'P l ' t  a i n t y i n de llendi llg' m Dividend-Paving Mining, Oil a.nd \If I I p O Ii o l'a l 1 1l s tTU(' l i oll to i m p a l ' t. t ilt' in fo l ' m a� � S nl.elter Stocks. Listed a.nd W l i on i ll somp dl:'t a i l  w h i ( ,h 1:' \'1:' 1',)' l:t pp ren t it.-e i s :: VnUsted, our Specialty. W 
t ' n t i t i l'd to n' ( 'p i n' .  A l l (�xve l' i m (ln t a l  (-'di t i o)) i· ' DOUGLAS LACEY .I- CO QI oj' r h i s hook h a s  lH'(�n p l ' i n ted. and h a s  p l'oved 
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ll.ge·. i.' '.' l I sp f n l .  T he I U'P!O;PIl I p u i t i o n  i f;  e a l'pfu l l y  re- . . . Q; ,- jHeu a u d  ('u l a rgl'(1 , a nd in i t� p rp,en l. form m 66 8 R OA D WA� & 1 7  NEW ST .• NEW YORK.  w shou ld he Ht i I I  1J10 l't' l Isi:�fn I. rl'hf' hook does ��o . Bookle!.s ui"i l l� (Jill' SlH'eessful plan for realizing the Jurge � 

not a i m  to take t h e  p l ae p of the engineel's ' . . i nt.erc*;,t. n nd proflt.s of Je(Pitimate mining-, oil and \li 
• •  s!! l e l ter llI \·t'stlllent�, gnu. hl:mks, hdl partit:n l ars, etc., Ment Q; pocketbooks a h'PHuy p nh l i shed . I t is s i m p l y  L. f rce 0 11 npplt�atloll. f,l:' what i t  P U I·P O I · t ,  to he. an p l e n w n t a ry treatise -��E;E;E;E;�E;E;E;E;eE!eE;eE!E;eE? 

i f o r  a p J ) l'en t i (' {-' H .  

The Pe rfect i o n  of P i pe 
is admittert to be l'eachell when our 

No. 9� l'l P E  'J'HltE A D I N G  
Thread ing v. 

Liim:I.L ·s JAHm:HlmnwHTE tiber die 
Veranderungen und Fortschritte im 
Militarwesen. XXVI I I .  Jahrgang. 

A TRUSGOTT BOAT 
Simple, Safe, Reliable, Speedy. 

JIA V H I N E  
i s  used. A s  a hand lIlachine it �:-- t 11e 
only one known that w i l l -cut and t hread 
an 8 inch pipe with ease and �atiRfac­
tion. One valuable featnre is,  that it 
has n o  H l'bitrary lead �('rew for detnl'­
mining :-;tyle or p i t eh of thread. to be 
cu

tr Klli�Itil£ �(:Lft�,�F((*. C O .  
�i O l  CUl'tiss � t . ,  Toledo, Ohio. 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTI F I C  AM F.ItTCAN S U P PLEMENT 1 I ".!3. 
Price 10 cents. For sale by M unn & Co. and. all news_ 
dealers. Send for cat alolo{ue. 

Van Norman Universal 
Bench Lathes 

a lar,ze hne o f  attachments. 
milling attachment, a,s 
end of bed of lathe. 

verts lath e into first-cl ass 
small mi Hng machine. 

Senft tor catalog. 
WALTHAM WATCH TOOL CO . •  

Springfield. Mass. ------

Cutting Dies" 
FOR PAPE R. CLOTH. ;;;-;;· 111 

R UBBE R. ETC. < - . . . 
All kinds, tor use with manet . . � ;;= or under a pre�s. � -
TilE ](OGGSO� ... t..- P E T T I S  CO • •  .:\ c w  l I u H' n,  ('ORII. 

Bericht fiir das Jahr. 1 9 0 1 .  Unt'lr 
Mitwirkung zahlreicher Offiziere 
herausgegeben von v .  Pelet-Nar-
bonne. Generalleutnant z .  D. Mit 
einem Bildniss des verstorbenen 
Obersten v .  Loebel l  und fUnf Skizzen 
im Text. Berlin : E .  S .  Mittler & 
Sohn. 

The l a s t  a n n u a l  volume o f  von Liibe l l ' s  .1 al1-
I'esbe l'ichte bea l's as a f l'on tisp ieee a portra i t  
of t l w  l a t e  ( ·o l .  \'on Lobe l l .  t h e  founder o f  
t h e s e  f a m o u s  a n n u a l  m i l i ta r y  rep0l' t s .  Of par­
t i t-u l a r  i m p o r tnn('p f unong t h e  many subjects 
diR('ussed i n  the v o l u l1lt' a re the m i l i ta r y  oper­
ations o f  the a l l i p(} fOl'( 'es i n  the ],'al'  East. 
The fi r s t  IIllI·t o f  I lw report. i s  devot.ed t o  the 
d i :-;('nss i on of t h e  <1pv t!lopmen t during t h e  past 
�'ea !' 0 1'  t IlP  a 1'1l1 i (� s  o f  )<; U I'OPE a n d  the nnited 
:-; I a les.  TIl<' spco nd p A r t  of t h e  book i s  de­
voted to the d i �;cll s s i o n  o f  m i l itary subjects, 
a m ong which may be mentioned cavalry and 
i n fa n t ry t a c t i es , fie l d  ordnance, sc outing ser­
\' ice,  etc. 

S\l ALL DYXA�IOS A:'i1l>  MOTORS . How to 
Make. Test and Repair Them. By 
F.  E .  Powell .  Fully illustrated.  
London : Dawbarn & Ward. Ltd. 
Pp. 7 6 .  

Ruilt eltber cabined o r  open i n  sizes from 1 6  t o  100 feet 
in l en�t ll . For catalog giving full information write 

TrbscoH JJoal MIg_ Co_, 
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i"OT. .J O SE PH. MICH. ------

Steam Feed-W ater P U R I F I E R S  are guaranteed to keep boilers cl ean. 
P1trifier, Heater .tf l"l a Separa.tor Catalogue :Fre 

H O P P E S  M FG . C O  . •  2 5  Larch St • • S p r i ngfie ld . Oh i o . 

V. C. Sto(hla rtl . . . . . . . . . . . . . . . . .  . 
Up1I1edy foJ' tilt' h a i l' and scalll, Altl:'lIlwim 

Mellica 1 DispPIiSIl L'Y 
�8. n.4 T H E  
38,769 

M I ET�,,�m� E ISS KE ROSEN E  
T h i s  l i t t l e  hook i s  i n tended for those who 

have snffieient elemental'y knowledge of elee­
t r i e a l  engineering. and who wish to try their 
hand a t  the designing and b u i lding o f  s m a l l  
dynamos 0 1' Ino t o l'R .  The w o r k  o u g h t  to pre­
sent no d i ffi c u l t y  to the a mateur o f  a v e rage in­
t e l l igence who takes a l i v e l y  i n terest i n  the sub­
jeel und has some , l ight g rasp o f  draftsman­
s h i p  i n  audition to constructive t a l e n t .  

The "Best" Light 
Is a portable 100 candle power Ught, cost­
ing only 2 ets. "per week. Makes and burns 
its own gas. Brighter than electricity or acetylene. and cheaper than kerosene. No Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agenls Wanted Everywhe ... 

Ht'Jl1(-'d:.· for t h(' t n'atmeut of tilt:' hail'  a n d  
scalp, Altellhpilll :\Il'diea I Dispells.u·'y . .  . 

R(�llli'(h' fot· tnoel'cHlosis, D. A. Ilarrisoll . .  . 
Rnhht'1' odting, I'lI buPI' hos(' and I'ublwl' 

paekiug, COllS\l m p r ' �  RnLlwl' C'o . . . . . . .  . 
Soap, cake toilt-'t ,  1-' . J1 . l' onltl'l· . . . . . . .  , . . . . 
Soda water nnd (:'olUlWllluls :111(1 ( 'xtl'ac:tR for 

f1avuriug snuw, IlHllf'P R L·os. & \Yhitt:> . .  
Stov('s and ·l'angps, e"okin�,  .\ult'l'ican Rtovp 

Co • • . . • . . .  , . . . .  , . . . . . . . . . . . . . . .  :!k , 7 ''''-t,  
Snspl'll(lpt' belts,  A . •  T .  Koch . . . . . . . . .  . 
Tunic, bloud and liv{'l',  ,Yo D('('l'foot . . . " . . .  
Veterinary remf'diC'R for cholpl'u, BmYt'1l & 

Birchim Manufacturing Co . . . . . . . . . . . .  . 
'Vater purifying und softt'ning machiner�', 

'Ym. B .  Scaife & Sons C o ,  . . . . . . • . . . . .  
'Vhisky, J. Buchall u u . , . . , . . .  , . . . • •  , • • • • • • .  

38, 758 
:18.748 

as,7-1u 
:�8, 7 4() 

::: ::� i 
: :8 · Z�� . �8, . .. 1 
38 . 7U3 ti(m. l \j(IlI. 

I to 60 H .  P. and GAS ENGINE bU1'lls KEnOS>ES .E eh .. aper :In !1 safer than �:tsoI1l1e. Alltomatit-, 
siulJ d e ,  relbblt:.  � 0 electric hat· 
ten· or tI:une used. I'erfe.·t reg-lib. 
tiOII. Beitel] or ,lirt'dly !·oIlJ,]e.] to 
IiYllano for t'lt'dl'k I ig-h t in�. charg­
Ill)! stnr:lg� hatteries. pumping- Ulld 
n II power pu rpo�ef!l. 

A. 11 I Jo:'I·Z. 1 ��·138 1\JOTT ST., NEW YORK. 
AJlOPT}:JI BY L ". GOYEUN Mf:N '1' . 

1I1a.=-he,;ot A w ard for dired 
t:<Hlp!ed ( ;enerator t-iet. Pan. Exposi� 

(';-old lledul, P� ul�Alllerit'an Exposi t.ion, WOl 
38.778 -- ---�- ---- ------ --
38. 7 74 THE  2 J4  H . P. WEBER JUN IOR  PUMPER 

L E  PHf:NOMI�NE D E  KEUR. 
C .  Naud. 1902 .  
Price 5 0  cents. 

Par E. Neculea . 
16mo. Pp. 9 1 .  

M. X p c u l p a ' s  monograpb i s  devoted t o  a 
diseussion of the phenomena of double electr;" 
l 'E'fl 'a(· t ion.  wh il' h ,vas fi rst discovered by Kerr 

E " BEST " L I G H T  CO. 
8 7  E. 5th Streel. CANTON. OHIO. 

N I C K E L 
AND 

Electro· Plating 
Apparatus and  Materiai. 

THE 

LABELS. 

" Arctic Maid , "  fur eigurR, Rchmidt & Co . . 
"Bab)' Uibboll . " for cigars. Scbmidt & Co . 
"Cuuncil Brand , "  for cigars, E. Travis . . . . .  
"])ll'eetions for Appl�'ing HaIT.-' t t ' s  \Vt'utbf'l'-

proof Ruofing, " for rootillg m utpl'inl,  
Barrett )-Ianufactul'iug' Co . . . . . . . . . . . .  . 

"Dunton ' s  Dental Chi.:'wing G 11111 , " for dputal 

has a ('apacit� .. of :')1 1  g-aJl olls l :1f. f l' p t  and 100 gal l ons 
oj f .. !:'t .  I':tlll!tls ;�O In,,,n Illlmpillj! water. .-\ 11 eOlll­
rlele t'e:I < I .\· tn aita!'h to ) l l \ l l ! ) ' ,  CSt's !!':l.>.;o •. ,.... __ + .. 
S� :;� ill,�� .nl·.�::�·r/l(�

l
�lt,�e'� ��;;; }·���:�l�t!l;)l�:: et:l� 9 , 375 h .. It,.; .. d fot' "lher pow.'r purpose... �illl­

D , :J74 pi ... safe find t'(·')IH(mi!'.a l .  Outside .Ii-H, :WIi j }: ��YI�i ! > IF:�J;I[l�1i/:(��' ;�Jlt�I::i ;I(!;. ;' ft. 
l l lh!lIte :1.'11) feet, 

n! :�8:{ \\T cbef' f.l. a_ Ulld 
(�u_olhH' Engine (�o • •  

i n  1 87 :) .  T h e  p a l ' t h'n l a l' phenOlnenon w h i c h  "0 

M. Neeul"a desc r i bes must be distingu i shed £ 
from the phenomenon of dou b l e  eJeetl' ie  re­
fraction.  w i t h  w h i<-h � [ l' .  Kel'1' also acquainted 
t h e  s"'en t ll ie wol' l d . With t h i s  l a t t e l' phe­
nomenon the 1)l 'E'Sent work h a s  nothing what­
ever to do.  Ro fal '  as the fi rst i s  f 'on('el'ned. 

Hanson & V a n W i n k l e  
Co . •  

N e wal'k. N • •  1 .  
136 Liberty St . •  N. Y .  

30 & 3 2  S.  Canal St. 
CbiCal!'o. 

Acety lene GAS G E N ERATOR 
lI ome"" Store�, ChureheM, 

an41 Tow fl l'l  I�hrhted. chewing gUIll , 'Y . L . . Dunton . . .  , . . . . . . . 
H l�l Lupus , "  fu}' C'igUI'S, Schmidt & Co . .  , . .  
. .  From �I111 to COllSnllll'I' S , "  for taffe ta silk, 

Consumers Silk )lills Ilnd Coupons gx-
change Co . .  , . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Full  J"eaf, ' o  for cigars, �clnnidt & Co , . . .  . 
" I vory , "  for paint, COllgt'I' ,  I\:ahu & <1ilJhl"l 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"La Preciada, "  fol' cigars, Schwldt & Co . .  , 

' · r.o��i�rll�� �,�nii�e
I��Ck�.�i�.��

1
�1.

1
:�'.' : . ���' . . s��� 

" )Illr,rland Lt:-'ader, " for call 1lPd tomatoes, 
Phillips Packing Co . � . . . . . . .  , . . . , . . . . . 

" Peradt'na , "  for cigars, C. Stutz, a firm . .  
" P('l'fl'et  'Yater lcp 01' Slwrbf't Powdf'1', " 

foI' a powdel', O . . J. ,Ypf'ks & Co . . . . . .  . 
" Pn'- Vent-O, "  for mp(Uduf", !'Jl1te Medicine 

(�() . . . . . . . . . . .  , -' . . . . , . . . . . . . . , . . . . . . . . 
"PUl'ity Baklng Powder, " for baking pow· 

d"I·. D. J .  Hille . . . . . . . . . . . . . . . . . . . . .  . .  
" Rose of Kansas Citr . "  fo1' cigal's, Schmidt 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Srl lvutol', " for lweI', Tpl'l'e I-lautp nT'C'wing 

Co . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
• 'Supprior Dental Finishing Strips , "  for df'n­

tal finishing, DI'B, F .  )lpss(>l'schmttt & 
C. C. Bachman . . . . . • . . .  , . . . , . .  , . . . . . .  . 

" U .  S. Baby , "  fo), eigurs, Schmidt & Co . . .  . 
"Western J(>Wf'I, " for cigars, Schmidt & Co 
. .  "rpRt(�l'n ?rlollu l'eb, "  for eignt·s, Rcbmldt & 

<"0 • • • • • • • • • • • • • • • • • . • • • . • • . • •  , • • • • • o . 
PRINTS. 

"Df'war's  Scotch Whisk�r , "  for whisky, 
. John Dewa r & Suns . . . . . . . . . . . . . . • . . . . .  "II. ti�:; }i�,�:�;� . ,co��� l���i�'��p, Co;.��UIW

� 
Rarkf-'l' . . . . . . •  , . . • . . . . . . . . . . . . . .  -' . .  , -" 

" ' Rt'lda ' Secr('t PI·oces8. · ' for taffeta sill, . 
('onl"lnmers Silk Mills and Coupons Ex-
ehangp Co . • .  , . . . . .  , . . . . .  , . . . . . .  -' . • • . .  

" �ozodont , "  fur de-utifric(', Hall & Ruckel . 
" TllP Beaucail'f', ' o  for oVf'l'coats, Kub, Nn-

than & Fiselwl' Co . . . . . . . . . . . .  -' . , -' . . .  . 
" TIlt' Dipp Sack , "  for sack suits, I\\lh, Ntl-

than & Fischel' Co , . . . . . . . . . . .  -' , . -' , . . -' 
"The l\{odern 1..aul1(lr(,88. " for SOilP, Kutlf� 

maIln & Strauss Cn . • • . . . . . . . . .  -' ,  . . .  
" Th(' Princ'p HPTll'�' , "  for oVPl'coatl'l,  K o h .  

Natban & i-'isehpr Co . , . ,  . . . . . . . .  , . . , . , 
" Tlw Rpecial , " for ovel'f'oah, I\uh, Nathan 

& Fi scher Co . . . . . . . . . .  , . • . .  , • • •  , . . . . •  

O , :j(j5 
n , :n ti  

9. 362 1 
fl, :r;O 

n . :\S2 
n, :H=)9 

n , :�80 

n. :J81 
n,:J67 

9 .:HS 
0 . 371 
9 . :�77 

9. RG-I 
9. 373 
9.308 
9.372 

046 

A nrin ted copy of the specification and tll'Rwing 
of allY patent in the foregoing U1iIt,  01' any pateut 
in print i l"lsned Slll('(� ] 86!l, will lw furnished fruID 
this offl('p fur ]0 cents, provi000 thp tl RlOe and 
nnmber of tbe patent rlpsh'prl :l nd the date he 
given. A ddress Munn & Co.,  361 B l'oadw:l Y ,  Ntrw 
YOL·k. 

Cana.dian patents may nuw be obtahwd by tbp in­
vpntoI':'I. for ally of the inventions namerl i n  th� fore­
going list.  For term R  and further particulars 
lHl rll'Psl"l Munn & Co. , 361 Broadway. New York. 

NEW BOOKS ETC. 
A HAND BOOK FOR ApPREXTICED MACHIN­

IHTS . Edited by Oscar J.  Beale. 
Providence. R. 1 . : Brown & Sharpe 
Manufacturing Company. 16mo. Pp. 
1 4 1 .  

This book is for learners I n  the u s e  o f  ma­

__ '_'_. _O_._'_�_o_x_l_l_l_-I_ .. _. ___ Knn,;oa!ii City, J[o. 

A R T E S I A N 
W�lls. Oil and Gas Wel l s  drilled 
by C0ntl'act to any depth fro m 50  
t o  3(0) feet. We a l s o  manufac­
tur� and furnish eV 3rytbing re­
quired to d,'iIl 9,nd compl ete 
same. Porlabl e  Horse Power 
aud Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Wri te us stating exactly wbat 
ie required and send for illus .. 
trated catalogue. Address 

AND SUPPLY CO. YOr:K. U. S. A. 

The " Wolveri ne " Three 
Cyl inder Gaso l ine  Ma· 
r ine E n g i n e .  
The only reversing and self· !ltarting gasoline engi n e on the market. Lightest engine 
for the power huilt. Pr[lcti· 
('al ly no yibratlon. Absolute· ly safe. Single, double and 
triple marine and stationary 
motors from Ii{ to �o H, p. WOLVERINE 

M OTOR W O RKS, 
G rand R a p i d s .  M ic h .  ------------------------

I I .  Upright Drills . . .  
F�grefJet�8�ih�·il{1�7trg�I/���k P��2-��ti 
Back <,eared. Self J<'eed Dril l .  Send for 
('atHlollue and Prices. 

W. F. &. J O H N  BA RNES C O .  
I E.tablAsheu 1872) 

_____ 1_99_9 __ Rl\b��t. . Rockford, III.  

Electric G a s  Lighters. 
New �tan dard • •  A uto­

gas" Battery sets fllr Automo­
biles. Autocycles and Launch­
es. Regnlar 8·cell 8et. oak 
case. $5. We make all shapes 
and sizes at reasonable prices. 
Search Lights, E l ectric 

Gas Li ghters. Auto­
mobile Lighters. 

New !OItan,lard El ectric Gas Lighter. 
$1.:iO eltch. 

i ts px i s tt"w ' p has bef'n ( 'onsidel'ed d o u b t fu l .  for 
the eonditions under whkh it has been studied 
i n  the eX}JE'l ' iments made by Kerr.  Roentgpn. 
Q u i n ('kp and B l'OngeJ'Rna never seemed suffi­
c i(' n t l y  ('ondn s i vp t o  m any scientists t o  decide 
wlwt llP l' t ll P douhlf' I'efl 'aetion observed i s a 
d i r e c t  e lfe(' l .  due to (l i e l e d r i c  causes.  01' simply 
a se( 'ondar)" elfe,·t resu l t ing from the heating 
o f  s o l i d  Il l '  l iquid dielectrics .  I n  the opinion 
of t h e  author.  K e r r ' s  phenomenon has 
decided e x i stence-an e x istence w h i c h  
p " m-en b�· a very e a  mes! aIld thorough d i s ­
C U S S i O H .  A n  exce l l e n t  b i b l iography accom­
panies h i s  work. 

WORKSHOP WRINKLES FOR DEOORATORS. 
P.UXTERfl. ETC.  Edited by William 
Norman Brown. London : Scott. 
Greenwood & Co. New York : D. 
Van Nostrand Company. 1 9 0 1 .  16mo.  
Pp. xv- 1 2 7 .  Price $ 1  . 

T h i s  is a l i t t l e  book that should be of service 
whel't' often a ('el' t a i n  joh m u s t  b e  done i n  a 
hU I'l 'Y. anrl no one knows exaetly how to do i t .  
TIlt' Rllhjpet s  t reated a r e  · ' Decorating." "Paint." 
" Papr!' H anging. " " \Vaterproofing. " "Varnish­
ing. " ei( ' .  S ince the information i s  a r ranged 
a l phabetiC 'a l l y  nnder heads. i t  can be easily re­
felTed to. 

THE STORY OF 
And rews. 
Pp. 2 3 2 .  

CREATION. By Gibson C .  
Greenville. Va. 1 9 00.  

AMMONIA AND I T S  C01IPOUNOS. THEIR 
MAN1'FACTURE AND USES. By Camille 
Vincent. Translated by M .  J.  Salter. 
London : Scott. Greenwood & Co. 
1 9 0 1 .  New York : D.  Van Nostrand 
Company. Large 8vo. Pp. xii-1l4 .  
Price  $2 .  

A l tholHl"h Prof.  ('a m i l l e  Vincent's  l i t tle  treat­
i�f' on ammonia describes prima r i l y  ji-"renrh 
methods fOl' the p reparation of ammonia and 
a m m o n i u m  �alts from various waste and raw 
produ c t s .  i t  shou l d  be of service i n  the ad­

Good for one lear in any home. ( NC. w cell s by mail. 40C· 1 ill

.

i l.a bl e  Eng l i s h  f o r m  w i t h  w b i e h  1\11' .  S a l ter 
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l;:��td:; ha R provided u s .  A mmon i a  i s  of considerable 

au d Sole Mfr • •  42 Vesey St • •  �ew York. "'. Y. n sc in tlw indust J' i a l  a r t s  and of late i t s  a p -

THE B. F. BARNES p l i ca t ion in a g r i c u l t u l'e and refrige mtion has 

WATER EMERY 
i n c l'eas;ed in i m p o l'tanc'f' to Rllch an pxtent th a t 

chem i c a l  manufacturers have been induced to 
TOOL GRINDE R  p a y  more attpntinn to methods and means fo r 

�o�e
e b�8� �';ii;�"to

m
c':[t

k
�tt.h:b 1 p roducing i t  i n a (' omparatively pure eond.i ­

float t o  rust out. no adJust- t ion on a l a rge "('ale.  A l though the book IS  
m ents required. It i s all  that a n dm i l'A bl v  printed.  i ts i l lustrations might be ���g!�rM��;��f'�'!1�bo'i1 ��gu�7 Iwtt�l' .  i;� vidpntly they were taken fl'o

-
m the 

chine tools. and is the ontgrowth of the needs I B. F. BARNES COM PANY. Rockford. 111. 1 F I'ench edition. 

Rush 's royal dissolving 
automatic process is strictly 
our own, producing ccol11eEls 
of generation, c r e a  t i n  J!" 
greater brilliancy and no 
cloggin� of burners. ':rhe 
Rush has th e best automa­
tic principJeR of any rna. 
chine on the market. 

Li censed by the National 
Board of Fire Underwriters. 

For prices and fun infor ... 
mation send to 

J C��llra&��'N .  Y. 

Stitntifit Jlmtrita. 
Building montbly 

VOL. 33. 

J A N UA R Y--J UNE. 1 902. 
2 7 8  I l l u strat i o n s .  1 2 0 Pag es.  6 Tlnt·B locks. 

The Tbirty-Thi r<l Vol ume of tbls beautifully Illustrated 
and finely printed Monthly )1ag-azine, comprlsin� the 
numbers January to June. 1902, is now ready. 

• • •  SPECIAl. FEATURES • • •  

I L I.USTRA TIONS • • •  
The v olume contajns 6 tinted cover pages and 278 
illustrations. including many fine examples of 
���:r!s,
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graphs of agricultural details. porc�es. doorways •. mantelR, etc . •  are especially hel pful and suggestive. The illustrations of tbe Builct lDJ( Monthly are made from &pecially taken photograph !!! and are not ob. tainable el8ewbere_ Most of the houses are ac­companied with full sets of plans. 
TA L K !il  WITH ARCHITECTS • • •  

This interesting series of conversation� with emf­llent architects by Mr. Barr Ferree comprises im� 
�������it�:�:r

i
�e�ry �r�����1��'�n��

o
3 . "����� 

on " The New Tenement House Law of New York"; Mr. Charles A. Ricb on . •  The Development of th e Small College " ;  Mr. John Galen Howard on .. 'l'he Beaux-A rts A rchitects " j MI'. J. Monroe Hewlett on. . '  rJ'h e  Architect and tbe Municipality " i and 
�;ns¥r�;li�n�; 

Morse on .. T h e  D urability of Steel 

EDITORIAL ARTIVLES • • •  
Suggestive discusstons on timely subjects for the 
home-builder : .. Municipal Art. " i .. Roads and 
Houses ' �  j .. Washington the Magnificent " :  " Th e  
House and t h e  rl'errace " j u 'l'he Art o f  Home­
Buildinll " j " Kitchen Ends and Back Yards." 

DEPARTMENTS • • •  
'rbe Departments of the Monthly cover a wide 
ran�e of topiCS and summarize the latest advance 
in current architectural thO'llg'ht and pract ice : 
;;!����·�,�r CHL���

t 
�;e�����s �?US*��d '�io���'� 

"Country Life " ;  " Th e  Cqunt.ry H ouse " ;  " F'ire 
Protection" j • •  �a.nitation " j 0 '  Civic Betterment " ;  
. .  New Building Patents " j " Publish ers' Depart­ment." 

1'be SCl i<;NTIFTC AMER1CAN BUILDING MONTHLY is 
a national magazine of architecture conducted with 
special reference to nomestic architecture. Its text 
abounds "'itb practical su�gesttons and its illustrations 
cover a wide range o f  sllbject� sel ect,ed with 8C1rupuJous 
care and printed in th e m08t artistic manner. 

Price. Expre�M Paid. 92.00 

M U N N  &. CO. ,  P u b l ishers.  3 6 1 Broadway. New York 

© 1902 SCIENTIFIC AMERICAN, INC.



Scientific AlTlerlcan 

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

Write for o ur Free Illustrated Book. 
" CA N  I BECOM E AN E LEC­

TRICAL ENGIN EER ? "  
\\'" t.-al'h E1H�tl ' i , 'al E l , g- i n  .... ri l l:!, E I"ctne Li:;hti l l)! ,  

� l�::: �I��, \�l� (��l��;� ��. �f e �)�.� l\�� i � � .E:II\� i;.',�' �; I h �,!;!e �::_l �; :�: . 
l l i s t i t litt' i llliorsed h\" Th()s. A. bhson �I[]d otllt·rs. 
E L ECT U H'A" · E N H l 'i E E l: I N S T I 'IT T E ,  I lt'pt .  A ,  240-242 W .  28d �t. :'\ e w  \� ol·k. 

i l l ],;'!':> TO C O RRESPO]';D!·;NTS. 

and Address must a l'('(llli pany a l l  l ( 'tt ( ' l'S or 
no a t t t ' H tion will  Iw paid tlwrpto. Thi� i s  for EARN MORE SturJ v in spare time. o u t' i l lfnl'l n a t i oll a l H l  ! lot for pnhli < -H t i u l l . 

W e ' t e a e h y n L1 [ References to fonllPl' H l' t i l ' i t ' �  01' 1 I 1 1 S\YPI'S �ho1l1d give 
what y o u  n e e d  to d a t <' of IH-llWl' u nll VII ;! ! '  0 1' I I l l lll h, ' 1' of q lU 'sl ion.  know to .earn tp.ore Inquiries 1 I0t  H 1l8WPI'('d i n  1 ' i ' . I :-;nll a ] )l('  L i lll i '  :'II100hl h e  i n  your own business or another. EngIneerIng, l'i'peutpd ; (,iHTespOllilf'lI t� will hpal' ill  lll imi that DTafting-, 4rt, Arc.hi tecture� rUining, M�tRI.. SOIll t' H118,Y('r8 l'Pqn i t'p 1 I0t ;t l i t t h ,  I't'spa r ("h,  and, lurgy,- BU�l n e ss. �tenography, Joul'nalHHIl, though we endpuvol' to n'vl.'· too a l l  ('iOIl ' 1' t).Y 

BookK eePIng', etc. Iptter OJ '  i n  this  dpll :ll'tlll P H t ,  t."Hdl Ill l lst t a l';'l' Write for free catalogue fl. with full particulars. his t u rn.  
;.r Special LJiscmolt,'I N010 . .A1l 

T H E  C O N S O L I DATED S C H O O LS ,  1 5 6 F ifth Ave"  N, y ,  

L E A R N  P R O O F R E A D I N G .  !!8;O� ��; 
education, why not utilize it at a genteel an d uncrowded 
gbt�r�im�. P\\}��r!l��� �;t��1�1��isir������t��;;1�1':t

l
ii�ays 

H II M E  C O R R E S P O N D E N C E  S C H U O L, Ph i l ade l p h i a . 

DIVI DEN DS= 
Risk a postal. Send us your na�e 
for prospectus of the Rayo Mm­
ing and Developing Co. of Cal· 
ifornia, Every dollar invested in 
these shares will return you regu­
lar, handsome, dividends. MIL· 

LIONS of ore values ready to mine; Elec­
tric Water-PO\\'er Plant in connection. �ot 
the ordim'l rv mining proposition. Shares 
now selling

" 
at ground-floor price. Bank 

References. 

ROANOKE INVESTMENT CO. 
525 IUarqnette Ruild i n g. Chicago, 

W Y C KOFF, SEAMANS & BENEDICT 
(Rem;Ylgtoll Typewriter Company) 327 Rrondwny

' New York 

7She TANDEM Ga.s Engine 
For GU.1iIo or GOlilooline 

10, 15, :in, 25 and 50 H. P. sizes in stock at 

Buyers wishing to Vll l'ehuse allY tl rtieip 1I0t advpr� 
thwd ' i ll Olll' columns will hi' flll'll i Rheil with 
addl'psses of hOllSPS manufacturing o r  ca rryillg 
the same. 

Special Written Information on mat t('l'S of IH'rsonal 
1'ath('1' t h a n  gPIH'l':d i l l ti'l'Pst f'unnot Iw I::'xpectp(} 
without relllllJl P J'ution.  

Scientific American Supplements l'efpl'l'Pil to may be 
had at thp otnei" .  Prk!" 10 (,Puts PHeh . 

Books rf'fpl'l'pd to prompt ly supplied OIl 1'('c(-'ipt of 
price. 

Minerals sent for exam i na tion should be distinctly 
markf'fl or labpled 

( 8 6 6 4 ) G.  C ,  W. asks : An electric 

company charges iOl' eurrent 10 cents per 
ki lowatt-hour .  IIow many k i lowatt-hours are 
required to run ten 1 1 0-volt  IH ( 'and Ie power 
lamps 1 0  hOlll 'S  ': Also,  how lnany for a ;) 
horse power motor, 1 1 0  volts.  and a :!:!O-volt 
motor for the same t i ulP  ': A .  A 1 t i  ( 'andle 
power lamp at 1 1 0 volts may be assumed to 
take one-hal f  an ampere, and thus use =:'5 
watts pel' hour. Ten lamps w i l l  IISP ;);)0 watts, 
and in  10 hours w i l l  USP :> . ;)00 watts.  0 1' 5.5 
kilowatt hours, which at 10 cents per kilo­
,vatt hour w i l l  cost ;j ;)  cents.  An eleetl' ical 
horse power is 7 -iH watts : ;) horse power for 
one hour will use 3,730 watts, and in ten hours 
will use 3 7 . ; __ �nn \vatts, 01' ;_�7 , :1 k i lowatt hours. 
This at  ten eents pel' k i lowatt hou r w i l l  cost 
*3 . 7:3 .  It is common to reckon 1 1 -:\ hOl'se 
power per ki lowatt  hour .  If re('konpd thus, 

,the bi l l  would be $:1.7.3 The voltage does 
not affect the horse power If  the ell rrent 
were supplied at  :!�O volts, the amperes wou ld 
be halved,  but the watts would be the same. 
and the bill ealculated \"oul<1 tw the same. 
The real bill as found from a meter might be 
very different frOlll th is .  'I'he motor dot'S no t 

i run
' 

at best effieien('Y unlf'ss it runs at full  
load. If  i t  it-; not using ;:; horse power,  It  
takes more than the proportionate part  of 5 
horsp power to drive i t : ho\" mU('h. it is not 
possibh� to say in general terms. I ( 8 6 6 5 ) E. A. asks : During a rain· 

stonn a diek.  and sometimes a vei'y brief 
dng of a telephone be l l  is  frequently audible, 
and is a lways eoineident w ith a he-av,\' stroke 
of lightning. It seems very E'vidpn t that the 
c l ick of the bell  is due- to the l ightning being 
( 'oineident with it .  hut how does tlw l i g h t ­
ning cause the be l l  to c lkk ·: A.  The ringing 
of the telephone bell when a discharge of l ight­
ning OeeU1'R in its vicinity is explained hy in­
du('t ion.  The e le('t r i (' disf'll.al'ge a ffeets the 
w i l'P in the samp lnannel' as the discharge of 
a battery current through the wire woul d  do _ 
The magnet att l'a('ts thp armature.  and the 
hel l  rings. It is a frequent OCCUl'l'en ee with 
both telegraph and telephone l ines. 

( 8 666 ) J.  D,  A .  writes : On several 
bar/!"aiu prices. Stationary use oilly. occasions I have read in the answprR to qnes-

Northern Engineeri ng Works, tions of your valuable paper. that l ightn ing is  
64 1  Atwater St., Detroit,  Mich. due to atmosphpl' ie distu l'hau('E"s. I havp a lso - /. noticed that this theorv is advanced in most COOD . I N C O M E S M � DE of the e lec t rical  books 

·
that have come to my by sellIng o u r  celebrated goods. . . . 

2 5% to 30% C m m issi o n .  
hands. Though It  IS undemable t h a t  there 
must be sonH� dIsturbance, yet such theory B��'lj:�:PIt'l'-..(�T 3 3 c  
does not seem to me entirely satisfactory, for 

1.l b trade-mark red bal'8. it is open to the question. What is the nature 
Good Colfees. 12c, and 15c,  of such d isturbance ·: I am of the opinion Good 'reas, 3Oc. and 35c. 

( and the more I study the subject the more I 
Tbe Great American Tea Co, 

adhere to it) that l ightning is caused by the 
31 & 33 ��s6:1�x r8�� York. 

heat thrown off iu the sudden condensation --------------------------

M O RAN f l E X I B L E  J O I N T  
for Steanl, A i  .. o r  l.tiquids. l\oIade in all sizes t o . st and any desired 

pressure. 
M o ran F l e x i b l e  Steam J o i nt Co" I nc ' d ,  149 3 d  East S t  . . LOP IS VILLE, Ky. 

RUBBER STAMP MAKING, - T H I S  
article d escri bes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughl Y  
practical arti cle written by an aII!ateur w h o  h fi S  had ex­
oerience in rubber stamp making. One jl1 'lstration . 
Con tained in SUPPL�l\-I l:�T 1 1 1 0 . Price 10 cents. ]1-'or 
sale by Munn & Co. and all newsdeal ers. 

'[ of the water vapors suspended in the atmos­
phere : the ('ondensation being eaused by the 
atmospheric pressure. and taking place when­
ever said preSSUl'e  beeomes grpa tel' than the 
expansive force of said vapors.  I s  not this 
possible ? I would like to know your opinion 
on this theory. either through the columns of 
your paper or otherwise. A .  While the con­
densation of water vapor in  the  a i l' may be 
c oncerned in the production of eleetrifi cation 
of the water drops in the air .  it  is  not easy to 
see how the pressure of the a i l' can be finy 
different from the pressure of the vapor of 
water in the same plaee in the air.  unless the 
law of Newton is untrue, that action amI re­
action are equal .  The produetion of a flash 
of l ightning is not yet accounted for by any 
theory, and we shal l  have to wait for more 
knowledge than we have to explain this phe­
nomenon. 

W· CI h W· L h \ ACETYLENE GA� AN D CARBIDE OF' Ire ot Ire at Caicium.-A l l  about the new i l luminallt. its qualities 
!t !t , chemi stry, pressure of liq uefaction, its probable future, ----------- ---------...;. ! experiments perfOl" m ed with it. A most valuable series 

· 1 Id d ' of articles, giving in complete form the partICulars of Electrlc'-" I y We e this bubject. Detai1S 0f furn:lCes for makin!{;the �arbid.e 
Q.. -

§��5������or
�i;ii�!�rs

!s���i�'r:;c
T *���ln31. ;:� -----------=;....-------

1 004, 1 00 ' , 1 0 1 2, 1 0 1 4 , 14 1 1  a ,  1 0 1 6, ] 0 22, WI· re F b ·  1 0 :1 5 ,  1 0 :J S, l Oa ' ,  1 0 64, 1 0 ' 1 ,  1 0 '2, 1 0S�, 
a. rlcs lr��:N��;�'t �S��j J8t�"/o��t,;d���: Jr��tio 

_______________ cents each, by mai]o from thi� office. hnd all new�dealers. 

and Perforated M etal of all 
Kinds 

�lallufad\lr8d by 
C L I NT O N  W I R E  C L O T H  C O M PA N Y ,  C L I N T O N ,  MASS, 

BOSTO:"l :-SA!' FH.A'.;C ISCO 

Bicycles Below Cost 
�:4��S���,��� B��fi����ifi��

e
r:fof�·s rh°:'l30a�t�� . 

New 1902 M o d e l s . e ll is e, "  compl,t, $8. 75 
"j!:crs:saICJJr, " �f;a3::�� $9. 75 �:j:::��::;:�:" a lleauty $10. 75 • Road Ra.cer, $11. 75 ".0., '.0 . .  _:: . .  ,_. . or Record t.ires 

pnnn,m,ent on aH our bicycles . (JWtTantee, 
O N  A P P R O VA l, 

anyone '&4Jithuut n rent del)o . .;it 
10 DAYS J<'REE TRIAL 

purchase is binding. 
500 good 2nd·hand wheels $3 to $8, 

Do not buy a bicyele until you have written 
for our free ea,talog-ues with large photographic 
engravings and, full descriptions. 

MEAD 0 rOLE' 00. Dept. 5 9W , Chicago 

THE 

RIDEAU 

LAKES. 

The Rideau River, lakes and (�an�ll, a nIli·  
que regioll. eornparati vely unknown. but 

affording t he Inost novel experience of any 

trip i n  Alnerica. All. inland waterway ho· 
tween the Sf. LawJ'encc Riycl· at Kingston 

and the Ottawa l{iYcr at Ottawa ; eyery 

mile atfonis a, ne,v oxperienec . It is  hl'ietiy 

described ill No. 34 of the . .  F0l11'4Track 
Set'ies," . .  To Ottawa, Ont" via the Rideau 
Lakes and River, 

Copy wil 1 be mailed free on receipt 
of a 2-cent 8tamp by Geor�e H. 
Daniels,  General Passenger Agent. 
New York Central & Hud80n River 
Railroad,  Grand Centra l Station, New 
York. 

D L H O LD E N  
REAL ESTATE TRUST B LDG  PHILA . •  PA Rl:c-EALED ICE MACH INES S E E  F"1 R s T  PA E SC I E N T I f i C  AMER I CAN 5E.PT 2 1 3 9 �  -

E L E C T R I C E nvel ope 
150 per minute. N o t  

a n d  labor saving 
does its work ac· 

Seal er 

and 

and 
ers as most prac­
tical. A ma­
chme of m erit. 
Write for cata­
logue B and list 
of user!'!. Thexton no 

STATE OF NEW Y ORK 

STATE COMM ISSION I N  LUNACY 

NOTICE TO CONTRACTORS 

August I. 1902, 
Sealed pr()po�al� for a Telephone System for the New 

Col ony of the Manhattan State Hospital, Cen tral IslIp, 
N. ',:' , m av b e  �ent by mail, or delivered in person, up to 
threE o'ciock, p, M., on 'rhurscay, the 28th day of 
August. HJ02. to Rtate Commission in J .. unacy. Cap!tol, 
Alban y .  N. Y., at which time and pJace the Commission 
wiJI receive and open all proposals. 

Drawings and speCifications may be consulted, and 
b l an k  forms of proposal obtained at the office of the 
�uperilltelldent, at t h e  Hospital, Central Islip, N. Y., or 
at the office of G. L. Heins, State Architect, in the 
capitol at Albany, N. Y.  

Contracts will be awa rded to the l owest responsib l e  
aIJd reliable bidders, unless t h e  bids exceed t h e  amount 
of funds avai l able therefor, in which case the State Con: . 
m1 s�ion in Lunacy Ieserves tbe ri�ht to reject all bidlS. T. E. McGARR, Secretary, 
Albany, August 13, 190'2, State Commission in Lunacy, 

' " i H I S  B E ATS N E W  J E R S E Y . " 
Charters procured under South Dakota laws for a few 

donar�. ''''rite for Corporation l aws, blanks, by-laws 
and f,�- p n8 to PHILIP LA\VRENCE, late A ss't Secretary 
of Sta'l," Huron, Beadle Co . .  South Dakota. 

The Fran k l i n  Mode l  Shop.  
Experimental work for inventors; any-

����l!�e ����
l
ii:����

i
,
n

��t�i�t
e
U�fO� 

colleges. Exhibition models. Introduc. 
tion samples 01' patented articles. Spe­
Cial tools for making metal noveltie8. 
Invpntions perfected. Drs,wings and de· 
signs worked out from inventors' idea�, 
Send for circular H. �:d:1���� PARSEJ.1, & WEED, �:::::::::=�_�1�29�.�181 West 31st I'treet, New Y ork. 

FRE E Catalogue of A

.

rCh i tectural. :-Itcien titlc 
and Technical Books. 
Pro�pectus for 1002, for "Architects' and 
Builders' ::\-lagazlne," m onthly $2 a year. 

W M ,  T ,  C O M ST O C K ,  Pu b " 23 Warren S t . ,  New Y o r k ,  

MATCH 

� �t.�:e TYPEW H EE L S. M'OOEl.S &... EXPERIMENTA L WORK�SMAl.l.MACHIKERY NOVE1:TIES  &. ETC. NEW YORK 6T[NCIL WORKS 100 NASSAU II! N .Yw 

THE STEAM TU RBINE ; THE STEAM 
Engine of Maximu m  Simplici t y  and of High est 'l'her4 
mal Efficiency. By Prof. R. H.  'l'hurston. A valuable 
series of articles bavin� c uts of some of the mOTe effi ­
cient engines of ihis type --the Parsons" De l,uval, now, 
etc.; with exhau�tive tables giving the result of tests 
and much general data on the subject. Contai ned ill 
SEPPLE" ENT Nos, 1 306, 130' and 1 3 0S. Price ](1 cents each. For sale by Munn & Co. and a.ll newsdealel'ts 

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

E, V, BA I L LA R D ,  Fox B l d g "  Fra n k l i n  Sq uare,  New York ,  

SMALL  SPRINGS OF EVERY DESCR IPT ION 
F L AT O R  R O U N D  W I R E , S T E E L  O R  B R A S S , T H E  WA Lt A C E  BAR N E S  C9 /3MAINST.8/1/STOL.CONN. 

ELECT R I C  K N O W LEDGE ��I�l8 ��ff ::;� 
of these books : " How to Wire Houses for Filectr!e 
Bells." H Burglar AlarIll8 "  u Telephon e�." . .  EJectric 
G'l8 Lighting.! '  Prices and diagrams in each. Hooks on 
incandescent lighting, 25 cents. 
G E N T E L  & M I L L E R ,  1 603  C o l u m b i a  Ave .. P h i l ad e l p h I a  

S I XT E E N T H  R E V I S E D  A N D  E N L A R G E D  E D I T I O N  OF 1 90 1 . 

� The Scientific American � 

Ggctopedia of Receipts, Botes and quenes. 
( 86 6 7 )  s ,  M, D .  asks : I s  there any 1 5 ,000 RECEIPTS. 

$6.00 i n Sheep. 

734 PAGES. 

The complete reproduction of the wonderful single 
line portrait of McKinley in Around the Pan ($2.00 vo1-
ume) for a limited time prepaid to any address on re­
ceipt of One Dollar. 

�. 'rhis book shouln b e  one of the m08t popular of the literary season ."-N. Y. Christian Her'ld. .. We ::;:hould be surprised. indeed, to b ear o f  any pur­chas�r the opinion t.hat b e  had not got his money's w.Jrt n ($2.00) . " - lV-. Y. Sun. " 'l'he pen and ir.k sket,ehes are excel1ent." -Spriru:rfi,e,zd Union . 
• 1 I.t is cert,ai n l y  d estined to great popu1arity. "  - Louis­'1,ille (Jou.rirr J ou.'rnaL .. It bear� the earmarks of a hook t.hat wil1 hAve a tremendous sale and become more popul ar as time passes."-Pittsb'U'rq Leader. " The jJlustrations a,re equal to his humorous letter press."-Montrea� Star. ii We predict for it. a tremendous sale."-Montporner1/, Ala., Ad1)(rtl/,ser. 
THE N U T  SHE),L PUB LISHING C O "  

Dept, A 1'8 Fifth Avenue, New York. 

l im it to the distance that a certain amount of Price, $5 ,00 in Cloth . $6.50 in Half Morocco . 

This work has been revi sed and enlarged, 

900 NEW FORMULAS. 
The work i s  so arranged as to be of use not only to the 

special ist. but to the general reader. It should have a place 

in every home and workshop , A circular containing full 

TABLE O F  CONTENTS will be sent on appl ication . 

Those who alread y have the Cyclopedia may obtain the 

1 9 0 1  A P P E N D I X .  
Price, bound in cloth . $ r  . 00 .  postpaid, 

Post Free. 
electric ity will travel over wire, that is, will  
a weak battery send e lectricity as far as  a 
strong battery ? A. 'I'here is a limit of dis­
tance to which a small amount of electric 
eurrent can affed an instrument so that i t  can 
be perceived. This is at a less distance than 
a strong ('urrent can affect the same instru ­
ment. Tn this sense a weak current cannot 
travel as far as a strong one over a wil'f' . 
A weak battery c annot produce the same effect 
through a m i l e  of wire as a strong battery 
can : but if we had more delicate Instrnments 
we might still detect the weak current much 
farther than we can I'lt present. It is not M 
much the defect of the cu rrent as of the in­
st ruments for o bserving it,  M U N N  &. CO.,  Pub l ishers, 36 1 BROADWAY, NEW YORK O ITY. 
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hif{��nt�:�� trials. B L l" E  ]tIBnO:\' (first aw:uoi) in  the (>fficiai lOO-mile non-stop en­

durance triab. 

Scientific American 

Once 
a day our Gov­

ernment Observers tick 

the correct time to thousands 

over the wires . 

tick it continually to millions . 

Every Elgin watch has the word "Elgin" ')����!'Je!!""_ engraved on the works. Send for 
� free booklet about watches. 

AUGUST 23, 1902. 

i���GAFt5 -M A D E AT K E.Y W E.STJ-! These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the � money. Send for booklet and particulars. 

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

GERE GASOLINE ENGINES ...... ...,=T""'T'9"lfrI!fl S I MPLf.ST BOAT f N 6 l N E li MADE ., 0 CAB I N A· ·OPEN B OATS Ie tNGINf CASTING :;, 80AT ,.RAMei ?Jj _ G EO.N.GERE YA'"l;':,jN(HWka N E W  C A T  FOR 4. S TA M P S  6 R A ND RAPIDS. M I C M I G A N. 

Howard Two and Four Cycle 
MAR I N E  

,c AND 
1.iII AUTOMOBILE 

I I MOTORS !ine Rushmobil� �1 -------.�-
It ('ontains the si.mplest. most pradkal and best constructed motor lIlanu­

bdnrt'(l (Ir sold in �<\mt'l'ica. Uur nt'w cl.talog sent upon request. � � m � PALME � > m RAI LS \Ii 
T h e  W i nt o n  M o t o r  Carriage C o . ,  C l eve land,  0 . •  U . S .A . N ..:w YORK. CHICAGO. BOST(>S. PHILADELPHIA. [oJ Sl � � '"' l"' � TUR NTAB LES \Ii Reason Automati( Air Pumps I � � * AIW�i�:����t�·Ck. i "": ..... , ...... the rigbt I �O � m ,,",it, fM � 

REASON AUTOMATIC A I R  

in the rJ'J "  Catalogue So .  ;1Il. '" 
lIleTA""nU [oJ > � � r.l ::l �iri.. }>, �."II. (IJ n A R T H U R  K O P PEL, D"I.r. .., 

'f � . . 66-68 Broad �t., New Y ork. \Ii 
� � � steam . ! M A :-.' l"FACTlTRED llY THE Write for Prices and Catalog. 

I ' EeeeEE;E:eeE;E:eeeE:EEeeEEeEEea=:' 
,

for , . Pump BRECHT AUTOMOBILE CO. , • ST. LOUIS, MO. I __________________ � our booklet. - l iT WI LL PAY YO U TO K N OW U S .  -� .. ""I,' · J I i-""II) � I �] .. -. We build patterns for all kinds of machin-a9 First St., D etroit, Mich. �.!! � �  _ '. __ A_ _ �. _ :::! '_ . ery and arcbltecture at .reasonable �ates. 
--��-

The Exponent of Highe'lt Art in 'Ve have COI] Btr���e�l�g]��� �Ja(�n
a
���

n
;h� ����:ye���e��::�I�1 fO?as 

A 0 ElY LEN E B U R  N E R S ���¥��2��t����:b� Oft31�:;J��r�1���
a
:i�;� 

:o.tatloHary, Automobile auu )fa- STATE LINE MFG. CO., Chattanooga, 'l'enn., U. S. A' I free. 
rille t ;as }<;nl-{ines, either tOllch or 107 Chambers St . . New York. B U FFALO W O R K S ,  Buffa l o ,  N. Y .  j tl l J l P  sp!tl'k system. \\-.. are the 
l ... aders in the m:ltLufadure of 11(- " M  :;::::�, ���:;:':';��:",;';���"\��;it��,',; ria out "tAr r Y6'"Jo. :Et�:;:ri�:�t,�Uf'��lco!!:������ " V  v " b "  
;'1;" 0. � I )  South St. Clair �t., Dayton, 
Ohio, U. S. A. 

�ew YOl k stock carried by Chas, K ;\f l ller, \Ii  Reade St reet. '-, Y.; Philadelphia Office, The Bourse ; Chieago Offiee, 1 9-:!1 La Salle Street. St. Louis stock carrierl by A .  L. Dyke, Limuar Buil (iing, 
National Electric Vehicles 
are for those .who take no 
pleasure in mechanical la­
bor. Started and kept In 
motion without worry or 
tinkering. Simp1e, noise­
less, graceful. The most 
practical automobile for 
business or pleasure . Easily 

cOlJ trolled by man,womall or Child. Writeforcatalog. 
NATIONAL VEHICLE CO, 900 E. 22nd 81., IndU.n&poIis. ln�. 

$ 7 50 
II \" URO-CAnnON. 
2 0 - .lI lle Speed. 

2 0  per ('{"nt. Grlldelil. 

t O O - lIlle Ga,,"oline Tallk. 

:� O U . }lile nT .nter 'l'onk. 
» 0 0  Ib�. 6 11.  J>.  A(·tual. 

Write for Catalog-ut. 

F R I E D M A N  A UTO:lIOBILE CO.,  
3 E. Yan B u re n  Street. ChicRjlO, Ill. 

CHARTER ENG I N E  USED ANY PLACE 
BY A N Y  O N E  

Intted with f.he �ew  Orient :1 H. P .  Motor. 
:S})eed over 40 ).liles per hour. 

The Most Powertul Motor Bicycle in the World. 
Write jar Pa'rticnl.a.rs. Agents ll'"anted. 

I W ALTHAM MFG. CO .. Waltham, Mass. 

" Gas En gin 
IGNITER 
j,��14��

e
t T��n����\g�i�:���: 

JJatest and most improved model. 
IT SeM fm' Circular. 

Carl i s l e  & F i nch Co.,  233 E. C l ift o n  Av. ,  C i n c i n nat i ,  O .
. 

HIGH-CLASS 
Mining, Oil and 

I ndustrial Stocks 
AGENTS WANTED 

THE WESTERN SECURITIES CO. 84 LaSalle St., Suite 304, Chicago 

Free Tuition in the 
Kodak Correspondence 
School of Photography 
to every owner of a Kodak or Brownie 
Camera who purchases a one dollar copy 
of . .  Picture Taking and Picture Making." 

Cirr:t!I1 Y by "uri! upun yujUt'st. 
E,ASTMAN KODAK CO. 

Rochester, N .  Y 

� tt ' Don't paint 

I� ons u n t i l  you 
U �'-�- b��t 0'i\ !��� 

S P f I 

� gests b e a u t y  u n  1".00 � a n d  economy. I ' . 'i\ I,iberal induce-

PRESIDENT 
SUSPENDER 

Lifts the weight from the shoulders ; 
the strain from the buttons . Free­
dom . The genuine has .. Presi­

dent " on the buckles . 
Fully guaranteed . Trim­
m i n g s  c a n n o t  r u s t .  
Made heavy o r  light­
also for youths . SO cents 

e v e r y w h e r e ,  o r  
mailed , postpaid . 
Say l i ght or dark , 
wide or narrow . 

Holiday goods i n  
iudlvidual  g i f t 
hoxes n o w  ready. 
President playing 
c a r  ds-ins trllct· 

i v"e, entertaining. 
unique, 25c. 

C. A.  E D G A RTON MFG. 
C O M PANY, 222 C, Shirley, Mass. 

I I  g"�'-iGJlRD""RlnJEc.�C'll 'lo �. 'A :� �, 1  " ' - '�-I� " . �, II iJl" r ,-=;-�.!.. C HSVE"So'iCa""p 0 IO'I� N.CANA L U  
.. • . , •• "' . . .  w , . . •• 1 C CHI CA60 I LL.IK-" FOR A N Y  P U RPOSE 

Stat i o nar ies .  Portab l e s .  Sawi n g  O utfits,  
H O isters.  E n g i n e s  and P u m ps .  
1fU BI ,-Gaso line, Gas, Distillate. 

Send jor Illust.rated CataZogue and Testi­
nwnials, and State YOU-'1' Power Needs. 

Paint � . ments to dealers 

��:�P�_:��£�_�i��: ' I NlW !������
re!.�!(HlS 

IGNITERS 
are remarkable for 
�IilIPL I CITY 

and E C O N O lU Y  
GAS and G A S O L I N E  

E N G I N ES BUFFALO. N. Y. Write for Prices. 
The most practical machine 
on the market for Stationary 
and Marine Engines. 
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r lv���s,  and Leve ls DDeettr
�
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H"':rite for Oircular. 

H i g h  G rade I nst r u m ents with the Latest I m p rovements.  I -;: 
M A T  C H FACTORY.-DE8CRIPTION 160 page Fln- 240 page Math­
of an English factory. SCIENTIFIC AMERICA:S SuP. f. i n e e r i  n g I THE QUEEN I ematica1 Cata­
PLEMF.NT • 1 1 3 .  Price 10 cents. For sale hy Munn & ap

a��g:tig::.n 
_ • 

l
l)?i�a�rori� 

ap
­Co. and all newsdealers. 

E N G I N E E R S '  A N D  D RAFTS M E N ' S  S U PP L I E S .  

Q U EEN & CO Optical and Sj'ientific [ 
. ,  Insn'ulnent \l orks, 

PAINT thlt PLfASfS I[ 59 F i

_

fth Ave ., N ew York.  1 0 1 0  Chest n u t  St . ,  P h i l a .  

U � POTT ER 'S .. S P R I N G " BRAKE BLO CKS . 
Adapts the whole length of shoe to wt...,l 

I � under all circum�tances. Does not squeak, 
by its permanent beauty and wonderful -- �!!!��6g:l�i�1�;;tb�1��; )r ���,:�ld §���:� durability, as well as its .' preserving " pro- Concave Shoes for Rubbpr 't'ire. Morgan 
pertle8 011 wood or metal is Potter, Fishkin-OIl- H udson. N. Y., U. S_ A� 

Di���' �our ���s(�:�������:r p���nt I 

Fastest. sitllplest. hanrl iest . most practh'al amI (jurable, low­
prked (·:th-Illating" I lmdline. Adds, SHU-l'uds. !\ l n l t i l ' l i t's. Djyj(ies. 
f�ftnnot make l l l istalles. Computes Hille ( 'f,] (Jt l l l IS s i l l m l l:\Ile­
ollsly. S:lve!'l t i mt'. lahor, brain. Lasts a l ifetime.  Bookltt free. 

e. K UICKE MFH. ('0 . .  
25 \\' lllnll t  ""t., "K(·n",(·t.t, Iowa. 

1 � Barclay SI.. NEW Y O R K  
1 24 La S a l l e  St . .  C H I CA G O  
3 8 Bromfi e l d  S t . .  BOSTON 8 1 7 Wya ndotte St . .  

KANSAS C I T Y ,  M O . and always Jooks well, as it never fades. �on-poi.soIlouB, no bad odor, causes n o  colic 
or cramps in workmen. Color cards free. 

JOSEPH DIXON CRUCIBLE C O .  

J ersey City, N. J .  

2 0 9 N o rth 9th St.  

Ii .&.D��Yt�!Ial��t!�C� 5 36 ca l iforn�! '
s��U I S , M O. 

� - - afford to do WIthout l l .  I S A N  FRA N C I S C O  CAL 1 l. � GOLD MEDAL We WIll save you f�om 10 ����iij����������������� r. I to 50% on Typewriters of all makes. Send for OataloQue 

D I CK E R M A N ' S  D U RABLE 
I A T  THE PA N-A M ER H : A N  EXt>OSJ T I U N .  

r a����� nrSend for Catalog . ..JI1 
AMF.RlCA:>I DF.SK & S'I'O O L  CO., , I, Faneuil Watch Tool Company , &� Howard St.,  jm:jt Ea8t of 434 B'way. 

New Y ork City. B R I G H T O N .  B O S T O N ,  MASS • •  U.  S.  A. 
J ESSO P'S S E E LTHB\�ETRY 

F O R  TOO L S, S AW S  E TC. 
W':!! J E S SOP '" SONS t.: �  91 J O H N  ST. NEW YORK 

gaineo by results as accurate 
timekeepers, W e  make an 
sizes and styles. We sell only 
complete watches. Catalogs 
sent on req uest. 

T H E  N E W  E N O L A N D  WATCH CO. 
3 7  & 39 :\laiden Lane 131 Wabasb Ave .. 

New York China-ow. 
Vlaus :-:;preckels Building, San FranciiSco. 

S I All varieties at lowest prices. Best Railroad 
'J.1rack and 'Vag'on or Stock ScaJ es made. C a H (I Also lOOu useful artICles, including B�teb. II Sewing ,\olachines, BicycleEO, Too ls. etc. Save 

Money. Lists E'ree. CHICAGO SCALE Co., Chicago, Ill: 

50 Y E A R S '  

E X P E R I E N C E  

PATENTS 
T R A D E:  M A R K S  

D E S I G N S  
C O P Y R I G HTS cl c .  

Anyone �e1Uiing 11 sketch and description may 
quickl y 118certain our opin ion free whether an 
invention is  probably patentable. (�ommunica· 
tiong strictly contidentia1 . Handbook on Patent!! 
sent free. O l d est a/lency for 8ecuring patents. 

Patents taken l,hrou/lh Munn & Co. receive 
special, noNce. without charge. in the Sci¢ntific Jlm¢rican. 
A handsom e ly i lh18trllt ed weekly. Largest cir­culation ot' any 8cientific journal. Terms, �3 a rear : fonr month '. '1. Sold by all newsdealers. 

MUNN & Co , 36 1 B roadway. New York 
Branch Olllce, 6'25 E' St, Wasbilllfton. D. C. 
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