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The Editor is always glad to receive for examination illustrated 

articles on subjects of timely interest. If the photogTaphs are 
sharp, the articles ./lOrt, and the facts authentic, the contributions 
will receive speCIal attention. Accepted articles will be paid for 
at regular spaco rates. 

THE ALCOHOL MOTOR AND ITS POSSIBILITIES. 
France iinports all her petroleum. She alllO pro· 

duce s  more alcohol than her citizens can use. Un· 
doubtedly this state of affairs led patriotic French 
engineers to begin a series of experiments some two 
years ago

. for the praiseworthy purpose of using 
alcohol as a motive agent instead of foreign petroleum, 
and of filling the pockets of the impoverished ;)easant. 

These experiments bore little fruit, largely because 
nothing was known of the behavior of alcohol when 
used in a motor. , Two years ago in the Paris·Cllantilly 
contest 'only one alcohol carriage succeeded in finish· 
ing. pe;rhaps the bad weather then prevailing had 
much to. do with the failure of the other alcohol­
driven vehicles. Nevertheless, the performan(leot'the 
one suc.�essful carriage was so discouraging and the 
consumption of alcohol so inordinate that- it was 
feared gasoline would never be supplanted.  With· the 
Paris·Rouen test the prospects brightened somewhat. 
Finally·th'e Paris-Roubaix contest won for the alcohol 
m otor a certain prestige which �t will probably con· 
tinue to hold. 

Encouraged by these results and prompted: by the 
desire to furnish chauffeurs with much·needed in­
formation on the effici!,!ncy of alcohol as a motive 
agent, the French. MinIster of Agriculture recently 
instituted a series of tests, the tabulated results of 
which will be found elsewhere in this issue. For 
the first time engineers are now supplied with accu· 
rate data which give them what they never had befoi'", 
-a trnstworthr' means of comparing'aiqohol with'; 
petroleum and . other motive agents .. For this reason 
alone the Minister of Agriculture's researches should· 
receive their full meed of praise. 

Compared. with the gasoline motors, i:t c.annot be 
denied that the alcohol engine seems at first dis­
tinctly inferior. When the price of alcohol and the 
greater co�sumption of fuel are considered, an auto· 
mobilist is inclined to cling to his gasoline motor. 
Moreover, the alcool denature has a calculated thermic 
value o(only 5,297 calories per kilogramme ; while the 
calorific value of gasoline in 11,400. In order, there· 
fore, to'cheapen the alcohol.and to increase its.thermic 
value, rectified benzine is . used as an enriching agent. 
Exactly. what the proportions of the mixture of alcohol 
and benzine should be was no very easy matter to 
determine. It  has now b�n definitely ascertained that 
a 50 per cent .mixture ( called " electrine" ) ,  the heat· 
value of which is 7,479 calories per kilogramm·e, i s  
most serviceable. In the tests referred t o  t h e  effective 
utilization of the alcohol wa·s divided by the product 
of the �inount of alc�hol consumed per horse pOW<lr, 
and multiplied by the percentage of carbonizing 
liquid s  contained in the mixture. Consequently, the 
more alcohol and the less carbonizing liquid a motor 
consumed, the higher would it stand in the final' lists. 
Many tests have shown that the consumption of 50 
per ce�t carbureted alcohol. i.s about equal to that of 
gasoline, for the same pow�r, despite the pronounced ' 
difference between the theoretical calorific values· of 
the two. 

A critical. examinl,ltion of. the tables which we pub· 
lish on another page will show· that in consumption 
the alcqhol motor is more economical for higher than 
for smaller powers.. To be sure, economy increases 
with the power in all motors. Nevertheless, it is cer· 
tainly .remarkable that a 14 horse power Gobron· 
Brillie' two-cylinde r  motor, mounted on a 1,224·kilo· 
gramme carriage, should consume only 1 25.07 cubic. 
centimeters of 50 per cent alcohol per ton·kilometer; 
while a voiturette weighing 490 kilogrammes and 
driven by a. single·cylinder 6 horse power motor 
should consume, under the same conditions, 155.4 cubic 
centimeters per ton·kilometer. Perhaps the most sat· 
isfactory figures are those tabulated for cars of 650 
to 1 ,000 kilos and over. In this class the efficiencies  
seem to have been exceptionally high. In c.ompiling 
\be tables et'l:ective normal 0lileration, regularity allll 
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smoothfless of .'\lnning under variable loads, trust· 
worthiness of ignition, ease of starting, general ex· 
cellence of construction and simplicity were all con· 
sidered. For that reason motors which, from the 
tables, would seem to have consumed u very small 
amount of alCOhol, are nevertheless rated very low ; 
the road tests evidently revealed some defect. 

The relative high efficiency of alcohol is  ·attributed 
to the expansion of the water·vapor contained or pro­
duced in the alcohol at the moment of explosion. Thp 
expansion imparts elasticity to the motive agent and 
reduces the shock of the explosion. In order to 
utilize this excellent property still further, a German 
manufacturer .recommend s  a mixture containing 20 
per cent water, .and claims that by its use he has 
reduced the consumption to 0.375 kilogrammes ·per 
hors� power hour. In France still better results have 
been obtained. There the consumption has even been 
cut down to 0.272 kilogrammes per horse power hour. 

As a result of the tests instituted by the Minister 
of Agriculture inventors will probably seek to improve 
the alcohol motor. For improvement there is certain· 
ly much room. The longer expansion of carbureted 
alcohol will require a motor longer in stroke and 
heavier than the gasoline engine. But for automobile 
use motors cannot be much increased either in volume 
or in weight. To devise a motor which will permit 
the most efficient utilization of alcohol without in· 
ordinately increasing the weight will'be a rather nice 
problem to solve. 

• •• • 
LAR(,lE STATIONARY AND MARINE ENGINE UNITS. 

On another page will be found a d escription of the 
powerful stationary engines for driving the alter· 
natOrs of the new· Manhattan Elevated power house. 
These engines · are the most powerful of their type 
extant, and greatly exceed the units built for the 
power house of the Metropolitan Street Railway Com­
pany, each,of which· has a rated horse power of 4,500 

.and a maximum of 6,000 horse power. The engines 
of the latter plant;·are of the vertical, cross-compound '
type, with cylinders 46 and 86  inches diameter by 
60 inches stroke. There· are eleven units, and th<l 
maximum horse power of the. station is therefore 
66,000. . In the new Kingsbridge station of the Third 
Avenue Railway Company: the <lngines will have a 
maximum rated horE1e power of 6,250, and as there 
will be sixteen of these the total horse power of the 
stat�on . will

· 
be 100,000. The Metropolitan and Kings· 

bridge engines are practically alike in type, although 
the former were built by the Allis-Chalmers Company 
and the latter by'the Westinghouse Machine Company. 

The magnificent engines of the Manhattan station 
at 74th Street are of a new type. Each unit is made 
up of .. two' compound ·cond.<lnsing·engines, one at ·each 
end of a 34·inch shaft, at the center of which is car· 
ried a huge 42-foot alternator, of which the 3 2·foot 
revolving field weighs i85 tons, the whole alternator 
weighIng 4451h, tons.' The engine

· 
consists of two 

. high·pressure cylinders
' 

of '44 inches diameter . and 
two 88·inch low·pressure cylinders, the common stroke 
being 60 inches. With '150 pounds' boiler pressure and 
a speed of 75  revolutions per minute the engine will 
develop a maximum indicated horse power of 12,500. 

These figures afford an interesting comparison with 
the larg�st marine ·engines . extant, which are installed 
on tlie Harttburg-American steamer "Deutschland." 
Here the total horse, power of 37,500 is  developed by 
twin engines, 18,750 . horse power being developed on 
each �haft.· Each' engine is therefore 50  per cent 
more powerful than ·the·· engInes Of the Manhattan 
plant; : There a·re si� · cylinders working on four 
cranks, the .two' higlj.·pressure cylinders being arranged 
in· tandem above the: two ' low:pressure cylinders. 
Steam at 225 pounds prelilsure is led· from'the boilers 
to two 36%·inch cylindilrs,from which.'.rt passes to a 
73%'inch first ·i�termEidiate. then to a 1(J4-inch second 
intermediate, and finally to two l(i8�inch· low·pressure 
cylinders. Forced, hot �raft is used at the furnaces; 
and the· consumption of coal for all engines is 1.45 
pounds

·' 
per horse power per hour, or excludhigthe. 

auxiliaries. 1 .3 pounds. It should be added 'that t1ie . 
stroke is 72 inches, and the speed of revolution at 
37,500 horse power about 80 per minute;· 

It .will be noticed that there is a· wide difference 
between the marine and stationary

· 
engine practice as 

exemplified in these, the two largest units ever built 
for their respective classes of work. The IJlarine en· 
gine is characterized by high steam pressure, high 
piston speed, multiple expansion and great compact· 
ness, while the stationary· engine uses what would be 
called in these days·· a low steam pressure, while 
the piston speed is relatively low, and· multiple ex· 
pansion i s  only carried to the point of com· 
pounding instead" of . the point of quadruple ex· 
p ansion .. a s  '. in 'the

' 
marine engine. Each type i s  

well fitted for its particular duty, and the difference 
in ,practice� is  explained by the conditions imposed.  

. . In the case of the marine engine, space is limited, and 
it is therefore necessary to get the largest rate of 
horse power per unit of weight of engine. On the 
other ha�d, ill the case of the stationary engine, theN 
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are no strict limitationG of space imposed. Economy 
of weight is not a prime consideration, and hence, 
compared with the engines of the "Deutschland," it 
will be found tbat the Manhattan. units are much 
more liberal in apportionment of· 'weights, and that 
in valves, condensers and other detail s  there is  an 
apparent clinging to old practice which would be 
conservatism in marine work, but is not so under 
the conditions which govern the operation of larg.:l 
stationary power plants. The marine engine is run 
at high pressure for five or six days consecutively, and 
is then turned over to a repair gang who have four 
or five days of uninterrupted work in which to give 
the engine a thorough overhaul ready for her next 
five days of running. No such thing is possible at 
a stationary plant, which must b e  run steadily day 
and night under variations of load such as never 
occur in marine practice. 

• •• Ii .. 
AUTOMATIC CLOSING OF WATERTIGHT BULKHEADS 

Although theoretically there is a large degree of 
safety secured by the complete subdivision of the In· 
terior of modern steamships by means of watertight 
bulkheads, . the too frequent failur.e of this system to 
keep vessels afioat after collision would seem to suggest 
that the advantages are more theoretical than real. As 
a matter of fact, it will be found on investigation 
that where a well·divided ship has foundered the fault 
has been not in the system of subdivision so much as 
in the many perforations of the watertight buUrhead 
by doorways and passageways b elow the water-line . 
Although such openings are supposed to be guard.:ld 
by watertight doors, It is evident that the value of 
tbe subdivision is finally and absolutely dependent 

. upon the efficient oversight of these doors and the 
care that is taken to close them in the event of 
collision. Many naval architects have endeavored 
to overcome the difficulty by absolutely prohibiting 
the construction of watertight doors below. the water· 
line; but this arrangement involves' great incon: 
venience, especially in passenger ships, as all coin­
munication from compartment to compartment necessi· 
tates climbing to the upper deck and descending into 
the desired section of the ship. The compromise 
which seems best to meet all the conditions is that 
which permits of a certain number of watertight 
doors below the water-line, and the installation of a 
system. by which they· can all be automatically and 
simultaneously closed from a central station in case 
of collision. One of the most successful systems of 
this kind is that which has been installed on the 
"Kronprinz Wilhelm," which is known as the Dorr 
hydraulic watertight system. The central station 1s 
located on the bridge, and in the event of collision the 
officer first moves over a lever, which· sets an elec· 
tric bell ringing for twenty seconds at every bulk· 
head door. At the end of that period the lever re­
leases the throttle wheel for starting the hydraulic 
closing cylinders, on turning which the doors are 
released and closed. When the door reaches the bot· 
tom of its seating it  closes an electric circuit, and 
a corresponding glow-lamp in a plan of the bulkheads 
in the pilot-house is illuminated. The system appears 
to be· thoroughly sati sfactory, and is . being applied to 
every vessel in the company's fieet. 

• ••• • 
THE FIRST IRON VESSEL IN GREAT BRITAIN. 

BY ANSLEY IRVINE. 
It is interesting to note that it was as early 

as the year 1809 that Robert Dickenson, the em­
inent inventor, first suggested to the Admiralty a 
scheme by which the ·old wooden ships of the Royal 
Navy were to be gradually replac.ed by vessels built 
of iron, and thus make the English fieet incomparably 
stronger than any combination that could be brought 
together by foreign nations. 

The proposed innovation was promised due con· 
sideration,. and, in 1830, twenty-one years afterward, 
the conclusion arrived at by the Admiralty was that 
iron vessels would be practically useless in the line 
of action and totally unmanageable in a storm! Ab· 

. . . surd as the assertion now appears, it waS, neverthe· 
less, ardently supported by Dr. Lardner, a sCientific.· 
authority, who said the idea was perfectly chimerical 
and that there was about as much chance of an iron 
boat reaching New York as there was of .Us voyage 

. to the moon. 
A fierce storm of invective and derision· was waged 

against all who had the temerity ·to hold an opinion 
contrary to that of the Admiralty and its "scientific" 
supporters. But Thomas Wilson, a young Scotch 
boatbuilder: jgllored ·the bigoted opposition, and, in 
1816, commenced to build a boat of iron at Fasken, 
Scotland. She was named the "Vulcan." Her di· 
mensions were 60 feet in length, 12 feet in breadth, 
and 5 feet in depth. All the plates, rivets, and angle· 
i rons were .made over the anvil· by Wilson ·and· hIS 
blacksmith. The plates were fixed perpendicularly ·or 
boiler·fashion, . not hQrizoritillly as in modern iron 
ships. The boat was specially constructed for· the pas­
senger service on the Mon kland Canal, and pl1ell b� tween Port Dundas and Loch No. 16. 
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When the "Vulcan" was being built, Wilson was 
severely ridiculed by the craftsmen on the canal­
which ran close to his yard-who, when passing, 
would drop small pieces of iron into the water and 
sarcastically inquire if he expected his boat to 
"soum:" And as. soon as it became known in the 
neighborhood that an iron boat was being built, the 
villagers came down to the yard and gazed open­
mouthed at the phenomenon. In a short time depu­
tations of the skeptically inclined began to intercept 
the builder on his way home and endeavor to point 
out the foolishness of the undertaking. When the 
"Vulcan" was nearing completion, Wilson was one 
morning surprised to find them coming down to the 
water's edge with pots and pans to try their buoyancy 
and once and for all convince themselves that i ron 
would fioat. 

After the boat was launched she proved so great a 
success that the representatives of the Forth and 
Clyde Company commissioned Wilson to build several 
other similar barges for their cargo and passenger 
traffic. 

The "Vulcan," passing ultimately into other owners' 
hands, was broken up after being in use over Sixty 
years. It is said she could have continued to do good 
service for many more years, so remarkably sound 
had she been built, but she was considered obsolete 
for trading purposes, having been superseded by more 
modern boats. Shortly after the "Vulcan" was 
launched Wilson accepted a post in the Forth and 
Clyde Canal Company, and for fifty years served them 
in the capacity of chief engineer, retiring on a hand­
some pension, which he lived to enjoy for many 
years. He died at his residence, Zetland Place, 
Grallgemouth, on November 1, 1873, at the advanced 
age of 92.  

_ f I'" 

CLARENCE KING. 
BY MARCUS BENJAMIN, PH.D. 

Clarence King was born in Newport, R. I . ,  January 
6,  1842. His boyhood was passed in Newport, and 
as he grew older the long Summer vacations were 
spent in camping out with youthful associates among 
the Green Mountains, where he led an open-air life 
of hunting and fishing, and at the same time a b­
sorbed a knowledge of natural history and botany. 

His early fondness for natural history seems to 
have marked a decided predilection for scientific 
studies, and accordingly he entered the Sheffield Scien­
tific School of Yale University, where he w�s. gradu­
ated in 1862. 

A year later; with James T. Gardiner, a college 
associate, he crossed the continent, traveling on horse­
back from the Missouri River to California, making 
careful geological observations during the journey. 
On reaching the Pacific slope he met Josiah D. Whit­
ney, the emin�nt geologist, who was then conducting 
a survey of California ; and accepting an appointment 
with that work, he continued with the survey until 
1866.  Of special interest were his paleontological 
studies, which furnished evidences on which rest the 
d etermination of the age of .. the. gold-bearing rocks. 
It was at this time that he discovered and named 
Mount Whitney and Mount Tyndall, and on climbing 
these p eaks found them to be the highest group dis­
covered in California. 

He returned to the East in the autumn of 1866, and 
then originated an elaborate' plan for the complete 
geological section of the western Cordillera system at 
its widest expansion of the fortieth parallel. The 
Chief of Engineers and Secretary of War sanctioned 
the plan, and the necessary legislation in Congress 
was secured by the personal labors of Mr. King, who, 
early in 1867, was appOinted to the charge of the sur­
vey. 

Accompanied by a large and able staff of his own 
selection, and wholly civilian, he took the field in 
1867, and for five years prosecuted the work in accord­
ance with the original plans and instructions. It Is 
impossible to describe the work which he did in any 
detail, but it has been admirably summarized as "a 
signal contribution to the material of science, estab­
lishing standards and methods of the highest order for 
the Geological Survey of the United State s  which fol­
lowed in natural sequen ce." 

Meanwhile an occurrence of unusual interest· hap­
pened in which, fortunately, he took part. Early in 
1872 much attention was called in this country and in 
Europe to the alleged discovery, somewhere in .the far 
West, of new diamond fields of unparalleled richness. 
Large quantities of precious stones had been brought 
thence and judged by experts to have great value. 
Reports .·which received the confidence of capitalists 
were ;.made In New York and San Francisco, setting 
forth' the great importance of the ' new find, and re­
sulted in the formation of several companies to ex­
ploit the field. As it afterward appeared, many thou­
sands of· dollars' worth of rough diamonds, rubies, 
emeralds; and other gems had been purchased in Lon­
don, br,�.ht to the chosen locality and sown with a 
free: ��:#(F'oI1 the ground or carefully stuck into ant­
llill$.,,);.!1�l:lexcitement prevailed, and there can be 
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but little doubt that, if the swindle had remained un­
exposed for a short while longer, there would have 
been a rush to t�e supposed sources of wealth like 
that which followed the discovery of gold in California. 
The precise locality was kept secret for some months, 
and the impression prevailed that the diamond fields 
were in Arizona. The discovery that they were within 
the official limits of the Fortieth Parallel Survey was 
fortunately made by one of Mr. King's staff, and h e  
immediately set out for the designated locality. The 
swindle had been skillfully p repared, even to the 
choice of a locality geologically favorable, and the 
"salting" had been so cunningly and artfully done that 
it had already deceived honest experts of much ex­
perience ; but on the second day after his arrival Mr. 
King's suspicions were aroused, and he at once began 
a series of careful observations from which it clearly 
appeared that the gems w ere found in positions where 
nature alone could never have placed them, and were 
not to be found in places where, had the occurrence 
been genuine, the inevitable laws of nature must have 
carried them ; that near every anthill found to contaIn 
gems might still be seen the storm-worn footprints of 
mankind, while anthills free from human tracks were 
also void of precious stones ; and, finally and unques­
tionably, that some designing hand haQ "salted" the 
fields with deliberate and fraudulent intent. The pub­
lic announcement of this result was followed by the 
immediate bursting of the bubble ; but had this been 
delayed only a little while, it is  certain that great 
disappointment, distress, and loss of money would have 
been suffered by many victims of the fraud. 

In 1878 the various known surveys then .in the field, 
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organized under different departments of the govern­
ment, were consolidated into the United States Geologi­
cal Survey under the direction of the Secretary of the 

.Interior, and the Directorship was offered to Mr. King 
by President Hayes. He accepted the office with the 
distinct understanding that he should remain only 
long enough to appoint its staff, organize its work, 
and guide its force into full activity, and, accordingly, 
in 1881, he withdrew from active work in o rder to de­
vote himself to special geological investigations. 

During the course of his labor s  on the geology 
of the western part of the United States, conclusions 
that the problem of the action of the forces that built 
fhe mountains of the continents had not been studied 
with sufficient closeness forced themselves upon him. 

. He therefore undertook a series of laboratory experi­
ments to determine the action of the primal constitu­
ents of the early globe under conditions of heat and 
pressure assumed to exist when the material of the 
earth was separated from the sun. . The chemical 
and physical work required by these experiments was 
very expensive, and had not been completed at the 

. time of Mr. King's death. 
Mr. King was a member of many scientific societies 

both in this country and abroad, and in 1876 was chosen 
a member of the National Academy of Sciences. He 

was a contributor to magazines and reviews and was 
the author of "Mountaineering in the Sierra Nevada" 
(Boston, 1871), an admirable book of travel which de­
scribes his life as an explorer in the unknown. heights 
of the greatest of our American ranges. 

In recent years his health steadily failed, especially 
sinc e  the early winter of 1893, when he was for a time 
a sufferer from a mental difficulty, and during the 
cold months of the present winter he sought relief 
for pulmonary troubles i-n the dry climate of Arizona. 

He was in Phrenix when the end came, and died there 
on December 24. 

••• • 
SCIENCE NOTES. 

Mr. F. Bowden, president of the Cycle and Motor 
Trades ASSOciation, England, states that the cycle 
trade gives employment to over 100,000 people in that 
country, and is the means of distributing an enormous 
sum per week in wages. The average profit per bi­
cycle made by the manufacturing companies during 
1900 amounted to only $2.16. 

Acetylene gas lamps are being introduced into the 
omnibuses of London, in :place of the disagreeable oil 
lamps which have hitherto been used. By this means 
the interior of the vehicle will be i llumined by a bright 
white light. Contracts for 2,000 acetylene gas lamps 
for this purpose have been placed with the Phos Com­
pany by the various omnibus companies, and the work 
of installing them upon the vehicles is proceeding 
rapidly. 

The most ambitious attempt to navigate the air ever 
made, in the matter of expense certainly, is that of 
Count Zeppelin's dirigible balloon, familiar to our 
readers by illustrated articles. It is asserted in for­
eign exchanges that the shed at Lake Constance which 
contained it has been demolished and all employes dis­
missed ; no more money being forthcoming to prosecute 
experiments, 

. 
the air vessel itself will probably be 

broken up. 
Statistics  carefully compiled show that 9,000 persons 

went to Nome this season, and that lO,200 have re­
turned or are returning, leaving about 4,000 in the 
district for the �inter. There were 80 vessels, steam 
and sail, engaged in the Nome traffic, carrying from 
Seattle 55,000 tons of general freight. The estimated 
receipts for the transportation of freight and pa.ssen­
gers are $1,874,000, and the value of the freight !jhl�pe4 
from Seattle $5 ,500,000. About $4,500,000 gbld ... 
been shipped from Nome this season. 

The French Minister of Public Works has issued. a 
decree prohibiting the railroad systems of France 
from working their men more than twelve hours out of 
twenty-four. Signalmen, switch tenders, trackmen and 
watchmen at duty on grade crossings must have an un­
interrupted break for at least eight or nine hours. 
One hour is to be allowed in the m�ddle of the day for 
meals, and each is to have one d� or two half-days 
a month free, and employes are fo'?btdden to work 
more than two months consecutively witltout taking 
at least one day's vacation. The railroad companfel 
have ninety days in which to arrange for the pra�ti�l 
working of the new decree. 

In striking contrast with the financial failure of the 
recent Buffalo Exhibition, is  the unqualified succes$. 
that has attended the International Exhibition at 
Glasgow, Scotland. During the seven months it was 
open 11,496;220 people passed through the gates­
double the number that attended the exhibition of 
1888.  The .last day. was the most successful, the attend­
ance numbering 1 73,266. The total receipts of the 
former exhibition were $566,330, and a surplus of 
some $ 200,000 resulted. The total receipts from the 
recent exhibition amount to approximately $850,000, 
and it is anticipated that the profits will amount to 
$400,000. Over 100,000 season tickets alone were dis­
posed of. The only expressed dissatisfaction of a seri­
ous character was the absence of side shows-;-enter­
tainments of the lighter character. As a digest of the 
industrial world, and particularly of Scotland, the 
exhibition has been generally regarded, if not the 
largest, as the most varied and repreosentative exposi­
tion of the kind ever held. 

Although Wtirtemburg is only a small state of little 
more than 2,000,000 inhabitants, and a revenue of 
less than $20,000,000, it  possesses one of the best con­
trolhid and thoroughly efficient systems of scientific 
education in the world. At Ttibingen there is a State 
University, which has long been formed. Not only 
does it give the highest education, but does so cheaply. 
Below the university are a technical high school and a 
Royal building trades school, both at Stuttgart. At 
Rentlingen is a textile technical school ; at Schwennin­
gen a school of mechanical industries. In other centers 
are'three weaving schools, two weaving workshops, and 
a knitting school. In addition to these provisions there 
are 231 towns and villages provided with industrial 
improvement schools, the subjects being adapted to lo­
cal exigencies. To spread the influence of' this teach­
ing, industrial courses of lectures and demonstrations 
are given wherever required in such subjects as boot­
making, metal-m�king, joinery, painting, braziers' 
work, etc. Women are not neglected. . Eighteen im­
provement schools are provided, as well as a commer· 
cial college at Stuttgart, and two commercial improve­
ment schools .. All these institutions are replete with 
the most modern apparatus, etc., to insure sound teach­
ing. The system is so excellent that foreign students 
are seeking to ayaH themselves of its advantages to 
such a considerable extent, that the authorities have 
had to impose special heavier cOllditions for foreignerlii. 



20 
A IfAl1)WAI! tOOOVOTf'O'lt 

A !ocotliotive 42 .inches long and 20 inches high 
stands in the show window of A. W. Gerstner, 632 to 
634 Ei ghth Avenue, New York, says The I ron Age, 
to whom we are indebted for our engraving. It is con­
structed entirely out of articles taken from their 
stock by Sidney Stansbury, ' one of the clerks, who 
claims it contains some radical improvements over the 
famous Empire State engilie, No. 999, after which it 
was modeled. 

The several parts of the locomotive were made up a s  
descri bed below : Boiler, two plumbers' furnaces ; head 
of boi ler, one ventilator ; front truck, four hand drills ; 
platform for truck, two squares and six scale rul!\s ; 
cylinders, two piano makers' glUe pots ; steam chest, 
four pocket levels, four scrapers ; steam pipe, two blow­
pipes ; cow catcher, six calipers ; draw head, dowel 
pointer and wire cutter ; front rod to 
boiler, two legs of Starrett's dividers ; 
piston rod, two legs of Starrett' s  divid­
ers ; frames and guides for piston rod, 
two hack-saw frames ; Westinghouse air 
brakes, two chuckS ; shoe for same, two 
thread gages ; connecting rod for driv­
ing wheels, two saw blades ; cab, hack­
saw frames and blades ; smoke stack, one 
plumbers' grease cup ; head light, one 
pocket lantern; bell, one hand bell ; 
sand box, one brazing lamp ; sand box 
tube, two blowpipes ; whistle, one braz­
ing lamp ; hand rails on boiler, two bell 
hangers' bits ; walk along boiler, two 
steel rules and two brass rules ; smoke, 
Russia hemp rope ; telegraph poles, three 
shin augers ; railroad sign, one surface 
gage ; side lights, two alcohol torches ; 
eccentric rods, two blowpipes ; firebox, 
two combination squares with center 
heads. 

The four driving wheels are 8 inches in 
diameter, each being brass bound. The 
hubs of each are made of wire gages. 
The spokes of the first are composed of a 
pair of Starrett's cuttlng nippers, two 
thread calipers and center punch ; the second of two 
center heads, two scale rules, four twist drills and two 
flat metal drill s ;  thl'l third of four pin vises and four 
screwdriver bits, and the. fourth of one pair of Hall's 
cutting nippers, one pair end cutting nippers and five 
taps. . Electric wire couplings were used for the driv­
ing, rod pins. The track i s  made of saw webs and the 
ties of two-fobt rules. 

....... 
THE LAUNCH OF THE BATTLESHIP "MISSOURI," 

The
' 

battleship "Missouri," which was launched at 
the Newport News Shipbuilding and Dry Dock Com­
pany's yards on December 28, 1901, is the last of the 
three fine battleships of the "Maine" class to take the 
water. The "Maine" was launched at the Cramps 
shipbuilding yards, Philadelphia, Pa:, May 30 of last 
year, and the "Ohio" was launched on May 22 at the 
yards of the Union I ron Works, San FranciSCO, Cal. 

The "Missouri" is  an enlarged "Alabama," with all 
the excellent characteristics of that ship and the added 
a":vantages of higher speed, larger .coal capacity and 
a more powerful battery. The dimensions of the "Ala­
bama" are : Length, 360 feet ; beam, 72 feet 2% 
inches ; mean draft, 23 feet 6 inches ; displacement, 
11,656 tons ; speed, 16 knots ; and maximum coal sup­
ply, 1,355 tons. As at first designed, the "Missouri" 
and sister ships w!lre to have been similar in size and 
speed to the "Alabama" class ; but ultimately it was 
decided that, in view of the high speed being given to 
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foreign battleships tha.t were bunding when the "Mis­
souri" contract was about to be let, the contractors 
should be asked to draw up designs. of their own for 
vessels of 18 instead of 16 knots speed. To provide for 
the increased motive power necessary, and to secure the 
finer lines to suit the higher speed, the vessels were 
made 20 feet longer, the breadth and draft remaining 
the same, while the displacement was increased from 
11,5 65 tans, a s  in the "Alabama," to 1 2,230 tons in 

' the "Missouri." To secure the necessary 16,000 horse 
power for 18 knots speed, the "Missouri" is equipped 
with water-tube boilers and twin-screw vertical, triple­
expansion engines. The displacement given, 12,230 
tons, is that of the vessel when she is fully equipped, 
ready for sea, with all stores on board and a normal 
coal supply of 1,000 tons. When loaded to her fullest 
capacity she wi II displace 13,500 tons. 

A HARDWARE LOCOMOTIVE. 

Both for offense and defense these ships are among 
the most powerful in the world. In the first place, 
they have an armor belt extending from the stem 
more than two-thirds of the way aft, which has a 
maximum thickness of 11 inches at the top and 7% 
inches at the bottom, this thickness being maintained 
in the wake of the engines and boiler room. From the 
forward barbette the belt tapers to a thickness of 4 
inches at the stem. Above the main belt there is a 
complete wall of 6-inch armor which covers the sides 
of the vessel between the main barbettes and extends 
to the level of the spar deck. Diagonal bulkheads of 
heavy armor extend from the main belt to a junction 
with the bar bettes, while above the main bulkheads 
are bulkheads of 6-inch. armor reaching from the 6· 
inch side armor to the main barbettes. The protec­
tion thus afforded against _an enemy's projectiles is 
supplemented by the coal bunkers, which extend in 
the wake of the 1 1-inch and 6-inch side armor" and 
present a thickness of from 6 to 10 feet of coal against 
penetration by prOjectiles which might effect an en­
trance through the Krupp armor. Further protection 
against the entrance of water is  a'fforded by a belt of 
cellulose, 3 feet in width, which is worked in at the 
back of the 6-inch armor at the point of its junction 
with the main 11-inch belt. The main barbettes for the 
12-inch guns are protected with 12  inches of Krupp armor, 
while the turrets are 11 inches in thickness, except on 
the port plates, where the armor is increased to 12 inches. 

The �ain battery of four 12-inch guns is carried in 
the two main turrets forward and aft. The secondary 
battery consists of sixteen 6-inch rapid-fire guns. Of 
these, ten are mounted on the main deck behind the 6-
inch armor, each gun position being separated from the 
next by a screen of 2-i11ch armor. Forward, toward the 
bow on tbe same deck, are two separate gun positions, 
protected by 6 inches of Krupp armor, in which are 
mounted two more of the 6-inch battery, while the 
other four 6-inch guns are carried two on each side 
of the vessel upon the spar deck, the protection con­
sisting of 6 inches of steel. The rest of the rapid-fire 
battery consists of six 3-inch guns, four of them 
mounted on the gun deck aft and two of them on the 
main deck forward ; eight 6-pounders and two 1-
pounders mounted on the bridges 'and fighting tops, 
besides two Colts and two 3-inch field guns. 

A new feature which has not before 
been adopted in the United States navy 
is the submerged torpedo tube, of which 
the "Missouri" will carry two. The dan­
gers of above-water torpedo tubes were 
well exemplified in the Spanish war and 
in the battle of the Yalu between China 
and Japan. In both wars a vessel 
which carried above-water tubes was 
completely wrecked by the detonation of 
its own torpedoes-the result of their 
being hit by the. enemy's shell fire. The 
torpedo tubes on the "Missouri" are lo­
cated well below the water-line at about 
the depth at which the torpedo is desired 
to travel, and the firing stations for these 
tubes, which are above the water-line, are 
well protected by armor. 

Although the '-'Missouri" has substi­
tuted the lighter 12-inch gun in her main 
battery in place of the 12-inch gun carried 
by the "Alabama," she will be able to 
deliver a much more powerful fire from 
these guns alone. Moreover, she carries 
two more guns of 6-inch caliber, and 
several of the very effective 3-inch pieces. 
All of these weapons are of the new long­

caliber, smokeless-powder type, the 12-inch guns being 
40 calibers in length and the 6-inch and 3-il'ich 50 
calibers in length. The 12-inch gun has a muzzle 
velocity of 2,800 foot-seconds, and a muzzle energy of 
46,246 foot-tons ; the 6-inch piece has a muzzle velocity 
of 29,000 feet per second and a muzzle energy of 
5,838 foot-tons ; while the 3�inch gun has a muzzle 

'velocity of 2,800 feet per second and a muzzle energy 
of 709 foot-tons. At 3,000 yards the 1 2-inch projectile, 
if provided with a soft cap, can penetrate 19.5 inches 
of Krupp steel, while the 6-inch' prOjectile, if capped, 
can 'penetrate 5.9 inches of steel. The high velocity 
and consequent fiat trajectory of the new guns increase 
greatly the danger zone, that is to saY, errors of 
sighting are greatly reduced and the point-blank range 
is increased. Hence the number of hits that are liable 
to be scored by a gun crew will be much larger with 
the new guns than with the older weapons which they 
have supplanted. The "Missouri" will have a comple­
ment of 551 officers and men. 

••• • 
A new bath for the easy development of a quantity 

of negatives simultaneously has been devised by Herr 
Simoni s. The dish is  made of glass or glazed earthen­
ware. It has a raised ridge running along the bot­
tom of deeply corrugated ,sides. The photographic 

'plates fit in the corrugations and rest on the bottom 
ridge so that the solution circulates between the 
plates over the films, 
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OPENING THE POWER STATION OF THE lIUHATTAN 
ELEVATED RAILWAY. 

In all the history of transportation in New York no 
event of great€r historical significance has happened 
than the recent starting of the great power station of 
the Manhattan Elevated Railway Company at 74th 
Street and the running of the first electrically-equipped 
trains on Second Avenue. The power station is coll­
siderably the largest in the world. It is  located be­
tween 74th and 75th Streets and the East River, and 
the combined , boiler and engine house is  a magnificent 
building measuring 513 �eet on 75th Street and , 587 
feet on 74th Street:, with an even width throughout of  
205 feet. The building is of Roman arched construc­
tion with classic details and a color SCheUl€ of pink 
granite, brown brick, red tile and buff chimlleys, with 
copper-faced ventilators. Its who.1e appearance is 
simple and dignified, and accords with the great size 
and importance of the plant which it contains. The 
building is divided into two parts by a longitudinal 
wall. The northern half of the building is  devoted to 
the boiler plant, and the southern half to the engine 
plant. The building is of steel, concrete and brick 
construction, and an idea of its size may be gathered 
from the . fact that it contains 6,000 tons of steel and 
iron structural work, which is equal to the total amount 
of steel in the Brooklyn Bridge, €xclusive of the cables. 
To avoid disablement by accident four similar stacks 
are provided, each being 1 7  feet inside diameter by 278 
feet high. In addition to the mai:n power station there 
are a series of SUb-stations placed at convenient points 
throughout the city. These stations measure 50 x 
100 feet in plan, and contain on the two upper stories 
the storage batteries and on the lower fioors the vari­
ous transformers and converters. The plant is laid out 
on a scheme of eight units, each unit consi sting of 
one engine and alternator, four batteries of boilers, 
one condenser and one boiler ' feed pump. There are 
sixty-four Babcock & Wilcox horizontal, water-tube 
boilers of 500 horse power eacb. These are carried 
on two fioors, and above them, ranging the full length 
of the building, are coal pockets capable of  holding 
15,000 tons of coal. The coal is brought in barges to 
the dock at the eastern end of the power house, where 
it is automatically unloaded and carried by conveyors 
above the coal pockets, i nto which it is discharged. 
Similar conveyors automatically remove the ashes. 
Roney mechanical stokers are used on all boilers. 
There ' is one economizer to every two 
batteries of boilers, and there are six­
teen Sturtevant blowers, two on each 
fioor, to be used in cases of emergency 
due to low barometer, bad coal, sudden 
increase in load, etc. 

The engine plant, which was built 
by the Allis-Chalmers Company, con­
sists of eight units of 8,OQO rated and 
12,500 maximum horse power each ; 
and each unit consists of two com­
pound condensing engines, one

' 
at each 

end of the shaft, with the alternator 
carried at the center of the shaft and 
between the engines. The high-pres­
sure cylinder, which is 44 inches in 
diameter, is placed horizontally, and 
the low, pressure, which is 88 inches 
in diameter, is placed vertically, the 
two connecting rods of each ' engine 
taking hold of a common crankpin . 
The two cranks are set at an angle 
of 135  degrees with each other, an 
arrangement which gives eight im-

A Middle SectioD of the Yoke. 
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pulses to the shaft at equal intervals in , each revolu­
tion. On account of the uniformity of rotation thus 
secured, it has been possible to dispense ' with the 
customary flywheel and depend upon the revolving 
field of the alternator to afford the necessary fiy-

Massive Steel Hub casting for the Field of the Westinghouse 
Alternator ; Weight 25 Tons. 

wheel effect. As this field weighs 185 tons, and i s  32 
feet i.n diameter, it will be seen that it is well cal­
culated to do this. The common stroke of all the 
cylinders is 60 inches. The parts of the engine are 
necessarily very massive ; thus the crankshaft, which 
is 25 feet 3 inches in length, has a diameter at the 
center of 37 inches and at the bearings of 34 inches, 

FlttIDC the MachlDed Pieces of the Yoke Together. 
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while each bearing is 60 inches in length. There i s  an 
axial hole 16 inches in diameter entirely through the 
shaft. The crankpins measure 18 inches x 18 inches, 
and the crosshead-pin.s are 12 x 12 inch€s. The piston 
rods are 8 inches in diameter ; the steam consuIilptio:J. 
at the 8,000 horse power rating is 13 pounds per horse 
power per hour. The valves are of the double-ported 
Corliss type and they are driven by Reynolds-CorliEs 
gear, there being a separate eccentric for each high­
pressure cylinder and separate eccentrics for the steaD 
and exhaust valves of the low-pressure. The weight 
of each pair of engines is 720 tons, or 180 pounds 
per rated horse power. The concrete foundations are 
40  feet square and 21 feet high. For the present, 
partly on account of the difficulty 

'
of removing the 

oil from the water (If condensation, and partly be­
cause of the difficulty of upkeep of the surface con­
denser, these engines are furnished with ordinary jet 
condensers. 

The system of generation and transmission adopted 
includes the production of three - phase current 
by eight large alternators at a single central station, 
the power being delivered at a pressure of 11,000 
volts to three-conductor cables, which distribute it to 
seven sub-stations, conveniently located throughout 
the city with respect to the company's lines. At these 
sub-stations the current passes through step-down 
transformers, from which it i ssues as three-phase 
alternating current at 390 volts potential. It then 
passes through rotary converters, from which it is 
delivered as direct current at a pressure of 625 volts 
to single-conductor cables, which conduct the current 
from the sub-stations to the third rai l  with which 
the �levated roads are equipped. 

We are informed by Mr. L. B. Stilwell, the c.onsult­
ing electrical engineer of the company, who is re­
sponsible for the design of the whole electrical equip­
ment, that in d€termining the capacity of the power 
station, it was estimated that at the busiest hours of the 
day there would be a call upon the station for the 
delivery to the third rail of 60,000 electrical horse 
power, the demand varying between this as a maxi­
mum, and a minimum of about 5,000 ho'rse power dur­
ing the early hours of the morning. Among the many 
alternative plans considered, it was "decided to select 
one which contemplated on€ large alternating-current 
power house, l ocated on the East River between 74th 
and 75th Streets, the current to be generated by eight 

alternators. These alternators, which 
are not only the largest yet built in 
America, but probably the largest ever 
seriously contemplated for any power 
station, are, as we have shown, direct­
conn ected to the engine, with the re­
volving field carried upon the crank­
shaft. An excellent idea of the huge 
proportions of the alternator is gath­
ered from the scale offered by the fig­
ures shown in our accOlppanying illus­
trations, which repres ent the alterna­
tors under construction at the shoplI 
of the Westinghouse Electric and 
Manufacturing Company ; but for ' the 
sake of greater exactness we give the 
following dimensions : The foundation 
plate of the alternator measures 10 
feet 3 inches in width by 43 feet in 
length. From the base of this plate 
to the top of the ' yoke which carries 
the stationary armature is 42 feet, 
while the width of the yoke, over all, 
is 4 feet 5% inches. The cast-steel hub 

Driving IUm tor , the Revolving Field on a 28-Inch Boring M1ll-1he Largest lIUU 
of its Type b1 Existence. 
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for the revolving field weighs · 25 tons. The revolv· 
ing field is 3 2  feet in diameter and weighs 185 tons, 
and the total weight of· the whole alternator complete 
is 445% tons. The external frame or yoke carries 
the armature windings, which 

·
for convenience of con· 

struction and handling is built up in six sections. 
The field poles and the rim of the revolving field are 
built of thin overlapping plates of sheet steel, each 
plate having a length equal to the width of two poles, 
and these plates are dovetailed into the spider, while 
the rim, the poles and their end'plates are bolted 
together. The driving rim is carried by two webs of 
steel plate, which are bolted to the cast·steel hub. It 
will thus be seen that the parts which are subjected to 
the heaviest stresses of a mechanical nature are 
formed practically of nothing but rolled steel. The 
field winding is made up of copper strap, wound on 
edge, insulating material being cemented in place 
between the turns, and the edges of the strap left ex­
posed. The stationary armature consists of a huge cast­
iron frame or yoke holding a built-up laminated ring, 
with slots on its inner face in which lie the windings. 
The construction of the yoke is .shown clearly in our 
photographs. 

The auxiliary equipment of the power houSe includes 
the employment of 250-kilowatt multipolar Westing­
house generators as exciters, and three 800-kilowatt 
rotary converters. There are nine 300-kilowatt trans­
formers and 24 of 75-kilowatt capacity employed for 
various auxiliary purposes about · the system. In the 
sub-stations there are 26 1 ,500-kilowatt rotary con· 
verters and 78 5 50-kilowatt transformers. 

• • • • • 
New Iron Mlne8 at Mlchlplcoten, Canada. 

BY w. FRANK 'Il'CLURE. 
That the vast i ron ore resources of the Lake Supe· 

rior districts of the United States should find their 
counterpart just across in Canada is not altogether an 
unlooked-for development. It has long been a matter · 
of wonderment in this country that Canada has been 
so slow to investigate the mineral resources of Algoma, 
in view of the favorable topography of the land, and 
the existence of the great ore bodies as near as Minne­
sota and Michigan. 

To-day, the same capital from the United States that 
is  building up the giant industries about Sault Ste. 
Marie, including the water power canals, is opening 
rich mines at Michipicoten. This will result in Can­
ada becoming the location of her own steel and iron 
industries. Already this evolution is  rapidly progress­
ing, and the Midland, Hamilton and Buffalo furnaces 
are using ore from the Helen mine, the first of the 
n ewly-discovered properties. The . new steel mill at 
the Sault Ste. Marie, when completed, will use the 
Canadian product exclusively, and four vessels of the 
Algoma Steamship Company are bringing Helen ore 
to Ohio ports, from whence it reaches the Pittsburg 
furnaces. Some 350,000 tons have already been shipped 
to the United States at a profit in spite of the duty of 
forty cents a ton. 

For shipping the product of these new mines a har­
bor with extensive dockage has been established at 
Michipicoten, twelve miles from the Helen mine, and 
about 130 miles from Sault Ste. Marie. 

The Helen iron mine is situated on Boyer Lake. 
The ore deposit has been exposed to the extent of 28,-
000,000 tons, and the limit has not yet been found in 
two directions. The Josephine mine, more recently 
opened, is in the Same belt, but on Park Lake. This 
mine also i s  very promising. Then there are the 
Frances and Brotherton mines on the saine range. · The 
output of the new Canadian mines is about 5,000 tons 
daily, but this will be greatly increased n ext season. 
The mining facilities are of the best. 

Mr. E. V. Clargue, a brother of Francis H.  Clargue, 
the promoter of all the giant industries in Algoma, is 
in charge of the ore mining. He found, early in the 
mining operation, that the bulk of the ore taken from 
the Helen mine contained an average of about 61 per 
cent metallic iron and 0.08 phosphorus ; also that at , 
the point where the ore body comes to the lake a 
Bessemer ore is .found running as low as .02 to .03 per 
cent in phosphorus and in sulphur from a trace to .05 
per cent. The ore has a high grade in the market, also, 
on account of its low percentage of water. 

The following from a report of Dr. Bell, of the Can­
ad ian Geological Survey, concerning the Helen mine, 
is comprehensive : "The ore is  a hard, but somewhat 
porous or spongy, red hematite, with a specific gravity 
of about 5. The ore body, from which a layer of muck 
or peaty moss has been removed, forms a point divid­
ing the head of the lake into two small bays. It has 
a .  lumpy surface, with a dark bluish-gray color. Small 
quantities ot brown hematite (limonite) and yellow 
ocher appear in joints and cavities, but they do not 
form any appreciable portion of the mass: 

"The hori.zontal dimensions of the exposed ore are 
about 500 feet in every direction, and its greatest 
height above the lake is 100 feet. The ground. rises 
steeply all around the head of the lake, so that the 
ore lies at the bottom of an amphitheater. open on the 
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west or lake side. A drift has been run at the hlVel 
of the general surface of the ore, southward into the 
hill, and thi s  penetratr.s similar hematite for 250 feet, 
thus giving a known breadth of about 750 feet from 
north to south. During the winter of 1899-1900, by 
taking advantage of the ice on the lake, a number of 
holes were bored in the bottom along a north and 
south line, which passed the extremity of the pOint of 
ore at a distance of 250 feet to the westward. · On this 
line and abreast of the point the lake had a depth of 
100 feet, including 10 feet of soft mud, and at 150 feet 
below the bottom, where the boring ceased, the drill 
was still in I lematite, like that on the dry land. A 
bore-hole froJ a the surface of the exposed ore was 
sunk to a d e pth of 188 feet below the level of the 
lake without reaching the bottom of the hematite. The 
ore-mass has thus been proven to have a continuous 
depth of 300 feet, and as this follows the plane of the 
bedding, which is  vertical, the probability is  that the 
depth is very much greater.  The general strike is 
parallel to the axis of the pond, which · is  about east 
and west. The railway approaches the mine from the 
west along the foot of the hill on the south side of the 
lake." 

It has been figured by experts that at a shipment of 
3,000,000 tons a year it would require a decade to ex­
haust the ore above ground at the Helen mine. Min­
ing men from Minnesota are taking a great interest 
in the new territory. They are of the opinion that the 
deposits there are equal to those of Minnesota. 

At Michipicoten harbor, vessels are loaded with ore 
at the rate of 1,000 lons per hour. Each ore pocket 
has a capacity of fifty tons. In all there ara 500 feet 
of chutes, and more building. 

• • I • 
A CONTRIVANCE FOR COLLECTING ATMOSPHERIC DUST 

FOR MICROSCOPIC EXAMINATION. 
BY THOMAS R. BAKER. 

In the accompanying· illustration a Simple and inex­
pensive apparatus for collecting atmospheric dust is 

, AN ATMOSPHERIC-DUST COLLECTOR. 

shown. which will probably be of some interest both 
to bacteriologists and amateur microscopists. 

The apparatus consists essentially of a wire, the 
middle portion of which i s  coiled into a spiral to fit 
over and turn on a vertical support. One end of the 
wire i s  bent so as to hold a strip of glass, and the 
othe r  end is bent so as to clamp a piece of cardboard, 
serving the purpose of keeping the plane of the . glass 
at right angles , to the direction of the wind. Tha 
support comprises a tenpenny nail driven into a block 
of lead. Soldered upon the head of the driven nail is 
the head of a second nail. The heads thus placed in 
juxtaposition serve as a shoulder upon which the 
coil of wire rests. 

The glass plate is smeared with glycerine upon 
which the dust adheres. The apparatus can be set in 
any convenient place where the wind blows, and the 
plate examined from time to time. 

.. .  e . •  
The Fir .. ' I ntern rban L i n e  I n  Italy. 

The Milan-Monza electric road. · which has' recently 
commenced operation, is the first interurban line to 
be installed' in Italy. IIt fs 10.2 miles long, and forms 
an extension of the Milan . tramway lines. The whole 
system U'5es the energy furnished by the falls of the 
Paderno, 20 miles from the city. The interurb� '. line 
Is supplied with current at the Milan end by the (ram­
way station, and along the route it is fed at different 
points by three lines coming from a sub-station which 
has been in�talled at Cesto. Here the 3-phase current 
from Pader n.o at 13,500 volts is transformed first to 
340 volts and then changed to 550 volts direct current 
by two , rc.ta.ry converters. The rolling stock com­
prises 14. motor cars �d 10 trailers. The former, 
which are roomy and of handsome design, have two 60 
horse power motors of the General Electric 57 type 
and carry 48 passengers. The electric equipment has 
been carried out by . the Thomson-Houston Company. 
This road has only been running for a short time, but 
It has already absorbed nearly all the passenger traffic 
between the two cities, which are, however, connected 
by . railroad. As an example of the am.mnt of traffic ' 
on the line, it may be mentioned that on special oc­
casions it bas carried more than 8,000 pasFengers in 
one day. without accident or detriment to the material. 

JANUARY I I ,  1902. 

®orre&pon"en�e . 
A. U nlver8al Language. 

To the Editor of the SCIENTIFIC AMERICAN : 
Referring to the letter of your correspondent "Ar­

cadius Avellanus" on the above subject, in your edi­
tion of December 7, allow me to state that he evi­
dently forgets that the Latin tongue was once practi­
cally the universal language of the world, and that 
was, as every schoolboy knows, in the palmy days of 
the universal sway of the Roman Empire, when her 
legions swept everything before them and estab­
lished themselves as conquerors in all the countries of 
the then known world. 

Now it is  fair to presume that that being the case, 
if the Latin tongue had been able to maintain its 
supremacy, it would have done so ; but any one versed 
in the grand science of comparative philolQgy knows 
that the inherent difficulties of Latin-I mean the 
case endings and the conjugations-have undoubtedly 
caused its rejection by the people at large as the 
universal tongue. 

With regard to the universality of the English 
language, which oddly enough seems "unfortunately" 
to give your worthy correspondent much , uneaSiness, 
that is doubtless an established fact ; for although 
on the one hand it is the most difficult language­
on account of its i rregular orthography"':'yet at the 
same time it is the most easy of all the modern tongues 
to acquire as a means of speech. And 1 believe any 
fair-minded, educated person will readily concede the 
truth of this statement, especially when it must be 
acknowledged that the children of foreign-born parents 
"pick up" the English and drop their vernacular even 
before their entrance into the primary schools. 

GEORGE WRIGHT. 
• · e ·  • 

Ob8ervlng the Circulation oC the Blood. 

To the Editor of the SCIENTIFIC AMERICAN : 
As far as I know' from information gathered among 

physicians of this country ( foreign and native), the 
classical method for observing the circulation of the 
blood in living animals stands at 'Present , where it 
stood thirty and odd years ago, confined to limited 
parts of certain organs in the frog and other batra­
chians, the wings of the bat, the transparent parts of 
embryos of mammals, etc. 

It may be that the means I am to describe has al­
ready been applied and been known anywhere out of 
my notice and that of  the physicians I refer to, but 
if it is still unknown, I hope it will be of some use to 
students of biological phenomena. 

It is about 17  or 18 years since for the first time 
I had an opportunity of observing under the microscope 
the embryo of a small fish that swarms in iha lake 
of Managua, in this country. This fish, about 6 to 7 
centimeters long, 1 centimeter wide and 5 to 6 milli­
meters thick, lays its eggs on weeds and roots of plants 
growing along the lake shores, toward the beginning of 
the dry season, from Novamber to March. The eggs are 
spherical, near two millimeters in diameter, transpar­
ent, and of albuminous appearance, and are · furnished 
with a few hairy appendices by which they are fas­
tened to the weeds or roots under water, clustered like 
grapes in bunches of many hundreds and many thou­
sands, tied together. Being so numerous and laid in 
different days, embryos of different grades ' of develop­
ment may be had for observing the circulation of the 
blood. 

The eye catches at a glance a beautiful Sight of 
the whole circulatory system, and follows with delight­
ed attention the stream of blood starting from ' the 
heart, running in the arteries and veins, .and returning 
to the heart, whose beatings are conspicuously seen. 

The elongated globules of the fish's blood are dis­
tinctly seen, forming inside the blood vessels something 
like a stream of beans. F. J. MEDINA. 

Corinto, Ni�aragua, Central America. 

'.I'he C urrent Su pplelDent. 

The current SUPPLEMENT, No. 1358,  is opened with 
the second installment of a most interesting illus­
trated article entitled "The Building of a Modern 
Locomotive." "The Jig Habit in America" is  by 
Oberlin Smith. "Practical Building of Lowland Pro­
tections" is continued. "The Position of the Engineer 
in Municipal Service" is  by Alex. Dow. "Direct-Driven 
Continuous-Current Generators for Lighting and 
Power" illustrates a large direct-driven generator. 
An abstract of the Report of the Secretary of Agri­
culture is most interesting. "The Silent Chain Gear" 
is by J. O. Nixon. 

• • • • • 

According to Commercial Intelligence there is an im­
mense future for the development of motor-van traffic 
in Italy. Ten days is the average time for goods by a 
slow train from Milan to Genoa, a distance of one hun­
dred miles. Motor cars that could do the distance 
there and back in twenty-four hours would never lacl. 
a full load. 
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Oftlclal Tellts oC A lcohol Motors. 

BY OUR PARIS CORRESPONDENT. 
An interesting series of tests of alcohol , motors has 

been recently carried out at Paris by a commission 
of experts under the patronage of the Mini ster of 
Agriculture. The object of the tests was to find out 
as nearly as possible the present status of the' alcohol 
motor, both in the stationary type and especially as 
applied to automobiles. The competitors for the latter 
class were advised to look for a good all-around 
veh icle, and not seek for exaggerated speeds. Most 
of the motors used a 50 per cent mixture of alcohol 
and gasoline or other carburetant, while some used 
pure alcohol. The fixed motors were put through a 
series of tllStS at the Agricultural Testing Station at 
Paris, with indicator and brake. Each had generally 
three tests, one with no load for, quarter of an hour, 
one at half-load for one-half an hour, and one at full 
load for one hour. The constructors furnished data 
as to diameter and stroke of piston, compression vol­
ume, flywheel, etc. ,  besides general ·dimensions, and 
drawings. The following measurements were made : 
1. Power, effective and indicated.  2. Rev.olutlOns per 
minute. 3 .  Number of explosions per minute. 4.  
Regularity of running. 5 .  Timll required for start­
ing. 6. Consumption and heating of refrigeraUng 
water.  7. Consumption of alcohol per horse power. 
8. Ignition. The follpwing table gives a few speci­
men data out of the large number of motors tested, 
from 2 to 16 horse power. The general value of the 
motor is  indicated by a certain number of points of 
merit, of which the maximum i s  200. These depend , 
upon the following conditions : Proper utilization of 
alcohol ; this is defined by the product of the consump­
tion per 'effective horse power and the percentage of 
carburetant in the liquid. Thus a motor is better as 
it uses a smaller amount of liquid as well as one 
richer in alcohol. Another point is  general good 
working under normal load, regularity, etc . ,  also its 
performance under variable loads, then ignition and 
ease' of starting, general construction, simplicity and 
keeping in order. In the table for alcohol consump­
tion it should be observed that all the figures are 
brought to the basis of a consumption of 50 per cent 
alcohol for the sake of uniforll).ity. The liquids were 
analyzed at the Pasteur Institute laboratory. 

The most valuable tests are those of the automO biles, 
shown in the following tables, which' give the con­
sumption of alcohol under actual performance on 
the road and upon the track. In making these tests 
the automobiles were taken from Paris over about 
60 miles of  route in the n eighborhood. This course 
included a test upon the race-track of the Agricultural 
Park at AchE)res, about midway on the route, in which 
the machines were run at about 20 miles an hour 
over the track, and their performance and consump· 
tion of alcohol noted. 

Scientific American 
to the 24th of November. It was formally opened 
by President Loubet, who, ·it is  well known, takes a 
great interest in the utilization of alcohol and the 
development of this national industry. Some of the 
leading features of the exposition will be described in 
a subsequent article. 

Report oC the Secretary o f  A.grlcultnre .  . 

The Fifth Annual Report of t�Hon. James Wilson, 
�ecretary of Agriculture

.�
)s conSIderably larger than 

former years, extending Over some 113 pages. It..Lre­
flects the growth and development which has attentl'ed 
this important department of the governmentf-ana 
urges Congress in the strongest terms for appropria­
tions which will enable the 'Secretary to obtain the 
best men who can be found to fill the important posi­
tions in the Department. 

The Department of Agriculture has reached farther 
than ever into sympathy with the industries of the 
peoplll during the past year. It has identified itself 
more intimately with the experiment stations of the 
several States and Territories and what pertains to the 
interests of their people. It has gone farther in for­
eign lands to flnd many things that will be valuatile 
to our producers. , The grouping of related sciences 
into bureaus has economized time and contributed to  
efficiency. The process could be advantageously ex­
tended to other divisions and offices that are growing 
beyond their present environment. The education of 
student assistants and scientific aids in their several 
specialties goes on satisfactorily under the scientists 
in charge, giving promise of high efficiency in the 
future personnel of the Departinent. 
�he forecast field of the Weather Bureau i s  ex­

tended, and it  now includes reports from certain 
points in the British Isles and on the continent of 
Europe..)Jrom the Azores. Nassau, Bermuda and Turk's 
I sland. The Atlantic forecasts which are based 
upon these reports now form part of the regular fore­
casts which are issued at Washington. The extenSion of 
the forecasts to farmers through rural free delivery is 
contemplated. Important experiments in wireless tele­
graphy have also been carried out under the direction 
of the Bureau. The total export of animals and animal 
products during the year exceeded $250,000,000, and 
this great foreign market is only preserved by the 
efforts of the Department and the rigid inspection 
which is exercised through the Bureau of Animal In­
dustry, which inspected 'for export 385,000 'cattle, 228,-

000 sheep and 48,000 horses and mules and nearly 1,000 
vessels carrying live stock. Imported animals to the 
number of 342,000 were also inspected. The inspec­
tion service involved the examination at time of slaugh­
ter of nearly 37,000,000 animals.  The Bureau of Plant 
Industry has brought together in one group investi­
gations in plant physiology and pathology, botany, 

ALCOHOL AUTOMO BILE TES'l' TABLE. 

1st Section.-Moto-cyclf8 and light vehicles 'Up to !S50 kilo­
",'ammlll'. 

M. Lamaudiere (motocycle) . . . . . .  ' . ' . . . . . . . . . . . . . . . . . . . . . . ' 
lJarracq & Co. (quadricycle) . . . . . . . . . . . . , . . . . . . . . . . . . . . 

:ed Section.-Voit'Uretles of 250 to !,iJIJ kil()grnmmes and vehicles from !,iJIJ to 650 kilogrammes; 
Geo. Richard Company (1 cylinder) . . . . . . . . . . . . .  , . . . . . . . . 
Darracq & Co. (" " ) . . . . . . . . . . . . . . . . . . . . .  . .  Delahaye Company ( "  " � .. . . . . . . . . . . . . . . . . . . . . .  . .  Gillet-Forest & Co. ( " 

.. 
. . . . . . . • • • • • . . . . • • •  . .  Gladiator Company . ( U . ,  . • • • • . • • . . . • • • • • • • • • • • • •  

3d Section.-VeMcles of 650. to 1,000 kilogrammes and over. 
Delahaye Company (2 cylinders) . . . . . . . . . . . . .  ' . . . . . . . . . . . .  . .  �����(i cylinder') :::. ;. ::: 

.
:. , '  

.
.
.
. ... : : : : : : : : : . : : : : : : : :  � . : . : : : :  SOCIete Nanceenne (2 cylinders) . . . .  . . . . . . . . . . . . . . . . . . . Martha . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gohron-Brillie (2 cylinders) . . . .  . . . . . . . . . . . . . . . . . . . . . . 

Horse 
Power 

4 
6� 
6 
5 
6� 

� 
6 

12 
g� 

14 

Weight 

Empty 

426 . 
493 
623 
500 
532 

1,042 
840 
766 
911'1 

1,19S 
1,U94 

Loaded 

134 
350 

712 
846 
931 
700 
820 

1,352 
1,1' ·5 
] ,070 
] ,2.50 
1,540 
1,477 

Mean 
O��k. 
---

Kilom 
per hour 

84.0 
84.4 
81.0 
31.2 
32.6 

35.8 
28.8 
30.8 
33.3 
33.2 
42.8 

Nature 
of 

alcohol 

� 
pure· 

. � 
pure* 
pure* 

5tJ% 
511% 
� 

Consnmption of 
alcohol in cubic 
centimeters per 

ton-kilometer 

For total 
courSe. 

158.1 
195.1 

110 7 
118.3 
137.5 
140.0 
137.5 

95.15 
96.15 
98.2 

115.8 

I ]22.5 
123.8 

On track 

S14,5 
223.7 

129.9 10l1.O 122.9 
132 .• 129.6 

93.15 
82.11 

114.0 
82.16 

1 08.36 
135.4 

Points of 
Merit. 

161 
151 

]85 
177 
172 163 160 

187 
]83 
177 172 
170 
167 

Weight , Consumption for 
. Kilogrammes. Mean total course 

Horse 
Power 

Empty 

--- ---

4th Section.-Indmtrial vehicles, 
tractors, etc. 

deliver-II 'U'(l{JI,nS, 

Societe Nanceenne (large hauling wagon) 
2 cylinders . . . .  . . . . ' . . " . .  . . . . . . . . . . . . . . . .  10 2,506 

Panhard & Levassor (hauling wagon) 
4 cylinders . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  8 2,300 

Panhard & Lev.aBBor (small hauling wagon) 
2 cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1,000 

Ba rdon (delivery wagon) . .  . . . . . . . . . . . . .  � 968 
Gillet-Forest & . Co. (small hauling wagon) 

l eylinder . .  . . .  . . . . . .. . . . . . . .  . . . . . 6 660 
Peugeot Company (pOB�al wagon) . . . . . . . .  . . . . . 4� 720 
De DietrIch & Co. (large delivery wagon) . • . . . .  9 1.340 

* Figures brought to a basis of 50 per cent alcohol. 

This series of ;tests )Vas followed by an eXPQsition of 

alcohol motors, automobiles, lighting and heating ap­
paratus, in the Grand Palais, lasting from the 16th 

Load speed Nature Points of carried over of Merit. kilom. total alcohol A verage Per ton 
Loaded course. , er ton kilom. 

kilom. of load. 
- -- ----1-- --- --- ---- - --

5,877 3,371 9.1 � 96.3 167.8 194 

4,640 2,340 7.6 . �  119.7 237.3 1'19 

1,933 9 13 14.4,5 50% 105.6 W3.6 1'19 
1,430 462 14.9 pure· 92.4 286.1 170 
1,402 742 16.7 � 144.1 272.2 179 

924 204 15.4 � 183.6 831.4 166 
2;396 1,056 8.0 pure* 321.2 728.7 149 

grasses and fo�age plants, pomology and experimental 
gardens and .  grounds, including the experimental farm 
at Arlington, and the introduct1on of foreign seeds 

23 
and plants. {-InvestigatiOnS in plant physiology and 
pathology have been devoted to the study of cotton 
diseases, diseases of orchard fruits and forest trees 
and construction timbe�oOd work has been ·don.:! 
in botanical researches with special reference to 
seeds, the. improvements of crops and the methods of 
crop production in our tropical possessions and the 
prevention of losses of cattle in the West by ea�ing 
poisonous plants. Four thousand five hundred pounds 
of  high grade tea was . grown at Summerville, S.  C. ,  
during the year. Great activity has characterized the 
introduction of valuable seed s and plants from abroad. 
During the last three years the Department has intro­
duced Japanese rice, and our imports of this product 
have decreased from' 154,000,000 to 73,000,000 pounds. 
Macaroni wheats have been introduced in the past two 
years very successfully into the Dakotas and also into 

' Kansas and Nebraska. Progress is reported in the 
introduction of Egyptian cotton. The imports of this 
product now amount to $8, 000,000 yearly. ....p::..he Division of Soils has recently been made a bu­
reau and has received increased resources;o}lVhich en­
able it to extend its scientiflc investigations as well 
as its practical operations. The area surveyed and 
mapped during the year exceeds 3,500,000 acres, mak­
ing a total of nearly 6,000,000 acres surveyed during 
the past two years. The experiments made by the bu­
reau in the growing of a fine type of Sumatra leaf in 
certain soiis in the Connecticut Valley have been most 
successful. The Bureau of Chemistry has carried on 
investigations on the composition, lucrative value and 
adulteration of food products, the work of the year 
being specially devoted to the study of preserved' 
meats. The work that the Bureau of Chemistry is do­
ing for other departments of the government is con­
£idjlrable and i s  constantly increasing. 
-t'Among the newly organized bureaus is that of For­

estrY..l(and this bureau is co-operating with several 
States and many private owners in their handling of 
forestry lands. Assistance has been asked for the 
handling of forestry lands. And the inspection has 
been asked for 5 2,000,000 acres. During the year 
nearly 800,000 acres under private owners were ex­
amined by official representatives. The Office of Ex­
periment Stations reports that the work of the stations 
is becoming better understood by the farmers, and 
that a broader and deeper foundation'  of scientiflc in­
quiry is  being made each year, and the value of this 
co-operative method to the agricultural interests is 

very generally acknowledged. Ari i1).crease in college 
e�tension work in agriculture. is noted, and stress is 
laid . on the movement for thE!" establish;ment of second­
ary schools of agriculture and the introduction of the 
elements of agriculture into the rural schools. Dietary 
studies and experiments in cooking, digestion and 
metabolism have been conducted in various parts of 
the United E!tates in co-operation with experiment sta­
tions, agricultural colleges and universities. The rd­
sults of these investigations should, in the opinion 
of the Secretary, be practically and benefiCially applied 
to the feeding of men wherever a considerable number 
of persons are to be fed on a systematic plan. The 
report devotes considerable space to the discussion of 
irrigation investigation. 

The Division of Entomology has been very active 
. during the year in carrying . out work along several 

lines. The division is  now ready to supply fig-fertiliz­
ing insects to any grower after he has succeeded in 
raising to the bearing stage the Caprifig and Smyrna 
fig trees. A natural enemy of the San Jose scale has 
been discovered in a ladybird beetIe, and steps will be 
taken to acclimate this important species. The Bio­
logical Survey is engaged in mapping- the natural 
boundaries of the crop belts of the country. A fiber 
plant closely related to the Mexican Tampico plant 
has been found growing in great abundance over a 
large part of the Sonoran zone

'
. The Texas species is 

likely to prove of considerable value. The Survey is 
now conducting experiments in the Dakotas, Nebraska, 
Kansas and Texas with a view of destroying prairie 
dogs. The Survey is charged with carrying out the 
provision of the Lacey Act and other game laws. 
Good work has been done by the DiviSion of Statistics 
and the office of Public Road Inquiries 'and the Division 
of Publications. During the year 606 separate publi­
cations aggregating nearly 800 copies were issued by 
the division. A special building has been rented to 
be devoted exclusively to the storage and shipment 
of Farmers' Bulletins, of which no less than 7,000,000 
will have to be printed this year. 

The highest record which has been previously at· 
tained in the export ot agricultural products ( lIlll8 )  
was surpassed by over $90,000,000, when a value of  
over $950,000,000 was reached. Of the merchandise 
sent abroad during the year, 65  per cent OrIgInatdd 
on the farm. Of foreign customers, tne U nited King­
dom takes nearly 50 per cent of our agricultural pro­
ducts exported.  Our imports of agricultural , products 
from Cuba, Porto Rico and the Philippines exceeded 
our exports by $30,000,000. An abstract, of . the Annual 
Report of the Secretary of Agriculture will be lou�d 

in the current issue ot our SUPPLEMENT. 



JUXING ROADS BY lIACHINEllY. 
BY WALDON FAW\?ETT. 

The immense number of crude and frequently im­
passable roads to be found in aU parts of the United 
States and the serious extent to which they have 
handicapped the marketing of farm products in vari­
ous sections of the country lend especial significance 
to the crusade in favor of good 
roads which is being conducted by 
the Office of Road Inquiry, a divis­
ion of the Department of Agricul­
ture. As yet there have not been 
secured appropriations of sufficient 
size to enable the government to 
undertake on its own account the 
provision of better highways, but 
this will come in time, and mean­
while highly important results are 
being accomplished solely by the 
presentation of forceful object les­
sons. 

The investigations of the Office 
of Road Inquiry are mainly di­
rected in seven general fields, 
namely : to ascertain as nearly as 
practicable the actual cost of bad 
roads and the benefit of good roads ; 
to demonstrate the interest of 
cities and towns and the owners of 
property of all  kinds wherever situ­
ated, in the improvement of coun-
try roads ;  to develop the methods 
whereby all of these interests may co-operate with 
the farmers in the work of road improvement ; to 
discover what actual and systematic road impro.ve­
ment is  being carried on in any part of the United 
States, and how the same or modified methods may be 
applied to other sections ; to discover road materials in 
various sections of the country ; to dIscUSS new plans 
for road construction and encourage experiment in 
this direction and, finally, to actually construct sample 
roads. 

The governmental expel'ts have inCidentally de­
voted much attention 
to the subject of wide 
tires ; have investigat­
ed the use of convict 
labor in road construc­
tion, and encouraged 
the organization '0 f 
State and local road -
associations. . In this 
connection many im­
p 0 r t a n  t experiments 
have been made to test 
the power required in 
hauling over various 
kinds of roads. The 
g o v e r n m e n t  h a s  
learned, too, by con­
sultation with many 
thousands of ' the most 
intelligent farmers of 
tl1.3 country that the 
expense of moving farm 
products and supplies 
averages on all the 
American country roads 
25 cents per ton mile, 
whereas the charge in 
the good roads districts 
of this and other coun­
tries is  less than one­
thud that amount. This 
extra expense amount.s 
in the aggregate to 
more than ' the entire 
e x p e n d i -
tures of the na­
tional g o  v e l'  n -
ment, and taking 
into account all 
o f t h e hauling 
done on the pub­
lic roads the loss 
is equal to one­
fourth 0 f t h e  
hume value of all 
the farm · prod­
ucts of the United 
States. 

Probably t h e  
most Interesting 
phase of the work 
has been found, 
however, in the 
construction 0 f 
specimen roads of 
various kinds in 
different parts of 
the country. Or-
dinarily t h r e • 

Scientific AlTlerican 
styles of· road hav& been represented in this experi­
mental work-a modern macadam, a sand and a dirt 
road. Of these three the macadam highway is the 
most interesting from the point of construction. After 
a uniform grade has been secured by the use of 
wheeled scrapers, drag scrapers and plows, and possi­
bly road graders as well,  there are placed upon this 

Road Scraper at Work. 

foundation three separate layers of the best quality 
of stone that is procurable in the vicinity. The 
foundation course, which is about five inches in thick­
ness and made up of two and one-half inch stone, i s  
thoroughly rolled before the second course, composed 
of one and one-half inch stone, is put on, and this 
layer in turn is sprinkled and rolled before the sur­
face layer or "binder," as it is commonly called, con­
sisting of three-quarter inch stone and dust, i s  put in 
place. 

The sand road is formed by placing six inches of 

Grader Drawn by Traction Engine. 

Elevating Horse·Drawn Grader at . Work. 

BAXING ROADS BY KACKINEBY. 
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river sand on a bed of natural clay, neither the bed 
nor the surface of the road being ' rol�ed. The dirt 
road ' is made by grading in the usual manner. As a 
rule neither of these latter classes of highways i s  
constructed save t o  demonstrate the superiority of the 
macadam road. Considerable attention has been 
given to the construction of steel-track wagon roads­

decidedly the most novel type of 
highway yet introduced in any 
country. The steel road might be 
compared to a street car track of 
modified design, and the plan for its 
utilization was doubtless suggested 
by the well-known tendency of 
teamsters to make use of urban and 
inter�urban trolley and cable lines 
on highways where locomotion 
would otherwise be difficult. 

The steel-track wagon road con­
sists of two parallel lines of steel 
plates or rails each eight inches in 
width and not supported on wooden 
cross-ties but simply made solid 
in the road by flanges projecting 
into the concrete of the roadbed. 
The rails are accurately spaced so 
a s  to receive ' the wheels of all ve­
hicles of standard gage without reo 
gard to the width of tire, and each 
plate or rail is fitted with a flange 
on the inner side to prevent wheels 
from easily leaving the tracks. 

Unique roads of this type have been constructed in 
half a dozen different States, and in some instances 
the records made upon them have been little short of 
marvelous. In one instance a load of eleven tons 
which required twenty horses for its movement over 
an ordinary road was readily drawn along the steel 
track by a single horse. This lead was twenty-two 
times the weight of the animal, but at Ames, Iowa, 
recently a horse started and moved on a steel-track 
highway a load fifty times the weight of the animal. 
It may be noted that the cost of the steel-track roads 

has ranged from $1,500 
to $3,500 a mile, accord­
ing to the original con­
dition of the roadbed. 

The extension of the 
good roads movement 
has resulted in a cor­
responding development 
of the engineering op­
erations involved and 
of the machinery em­
ployed. Possibly the 
most interesting of all 
the forms of special ap­
paratus which h a v e 
been introduced for this 
work i s  the elevating 
grader which is utilized 
in reducing cuts several 
feet in depth. This ma­
chine elevates earth and 
drops it into wagons 
alongside, loading a 
wagon in twenty sec­
onds. On an average 
such a machine will 
load into wagons in one 
day of ten working 
hours from 700 to 800 
yards of earth. 

The elevating grader 
is very h e a v y ,  a n d  
about twelve horses are 
requi red for its move-

ment, some of the 
animals puJling 
and others push­
ing. The operat­
Ing force consists 
of three d rivers 
and two machine 
operators, one of 
the latter looking 
after the p l o w  
and the other giv­
ing attention to 
the elevating con­
veyor. The plow 
of this machine 
m a k e s  a c u t  
twelve i n c  h e s 
square. After a 
grade has been 
reduced a m a ­
c h i n e  o f  t h i s 
type may be em­
ployed if desired 
to elevate dirt to 
�he center of the 
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road, from whence it is distributed by graders of the 

ordinary type. 
The construction of macadam roads on a large scale 

has naturally imparted a great impetus to the develop­
ment of rock crushing apparatus. The first steel rock 
crusher was built ten years ago and a gradual im­
provement has since gone hand in hand with an in­
crease of capacity. The most modern plants not only 
crush the stone but elevate it and separate it into 
sizes. The stone crushers weigh from two to eight 
tons each, require for their operation engines of 
from twelve to twenty-five ' horse power and give a 

product of from eight to thirty tons of crushed stone 
per hour. For separating the crushed stone into dif­
ferent sizes road makers usually use a portable stor­
age bin which' weighs 2,500 pounds and has three co)1l­
partments, each of which will hold four tons of stone 
and which are provided with discharging chutes on 
either side so that wagons can load from both sides 
if  necessary. For separating the crushed material 
into various sizes screens of different types are avail­
able. One of the most interesting forms of this ap­
paratus is the revolving screen, which revolves on 
either a shaft or on rollers and into which the stone 
passes. Some of these screens are fifty-six inches in 
diameter, and inasmuch as , each screen is punched 
with holes of two different sizes, three different sizes 
of product are obtained, one size passing through 
the one-inch holes, a second size passing through the 
two-inch holes, and the largest size passing out at the 
end of the screen. 

Another class of ' machine in which great improve­
ment is noticeable is the steam road rollers. The 
principle on which the new�st machines are con­
structed is to make the wheels, which are absolutely 
necessary to carry the machine,  act as the rollers 
proper. Road rollers range in weight from five to 
nineteen tons, and on the larger sizes the driving 
wheels are about 76  inches in diameter and have a 
facial measurement of from twenty to twenty-six 
inches. Rapid road building is still further facili­
tated by the use of spreading wagons, dump wagons, 
road plows and other improved forms of apparatus 
which are largely automatic in theIr operation and 
,,"hich contribute to an economy of time and money. 

• •  I • .  
THE NERNST LAMP. 

The Nernst lamp, as commercially ,developed by the 
Nernst Lamp Company, of Pittsburg, Pa., a Westing­
house interest, while not as simple in construction 
as the incandescent lamp, is  much less complex than 
the arc lamp. Like the incandescent lamp, the ra­
diating body is a filament heated by the passage of 
a current, either alternating or direct. 'l'he filament 
is a composition formed by mixing rare earths with 
a hi"ghly infusible body. As is well known, rare 
earths when heated to the approximate temperature 
of the incandescent lamp give a blinding, brilliant 
light, comparable in whiteness with the lime light or 
carbon in an arc. The quality of the light is remark­
able for its beauty and close approximation to day� 
light, giving to colored objects their true appear­
ance. This property makes the lamp especially desir-
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able in store iii, art galleries, drawing-rooms and the 
like. The absence of shadow, the steadiness of the 
light, the simplicity and low cost of maintenance, 

Fig. S.-Six Glower Lamp- Out,Door Type. 

together with its high efficiency, commend the Nernst 
lamp strongly to the lighting world. Depending as 
it does solely upon the heating power of the current, 
it can be used on circuits of 3,000 alternations. This 

--" 
Fig. 3. -Parts of the Single Glower Lamp. 

more than any other fact will cause it to displace the 
arc lamp. 

The incandescent filament is  a non-conductor at 
a low temperature, and therefore some device must 
be employed to raise its temperature before current 

FIg. · l .-Heater lubes and Glowers. 
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can pass through it. Accordingly, a platinum re­
sistance called a "heater" is provided for bringing the 
filament to a conducting temperature. The peculiar be­
havior of the filament or "glower," as it is commonly 
called, with reference to voltage and current, has given 
rise to the necessity of a steadying resistance. As the 
current in the glower is increased, the voltage across 
its terminals rise s ;  at first rapidly, and then more and 
more slowly to a maximum, beyond which it again 
drops off with increasing rapidity as the current and 
resulting temperature through the glower continue 
to increase. Beyond the pOint of maximum voltage 
the decrease in resistance of the glower is so rapid 
as to make the current difficult of control. In fact, 
without the employment of a steadying resistance 
the conducting filament would rapidly d evelop a short­
circuit and flash out. This tendency is counteracted 
by placing a steadying resistance, or "ballast" as it i s  
called, i n  series with the glower. Such a n  arrange­
ment keeps two pOints, between which is  the glower 
and steadying resistance, at a constant potential and 
consequent steady current ; in other words, the steady­
ing resistance as placed in the ' actually constructed 
lamp rises in temperature and increases in .resistance 
by as much as the glower diminishes. There are 
then three elements to be described-the glower, 
nallast and h eater. 

The glower for a 220-volt lamp is about 25 milli­
meters long and 0.63 of a millimeter in diameter. 
It is made by expressing from a die a dough made 
of the rare earth mixed with a suitable binding ma­
terial, cutting the porcelain-like string thus made into 
convenient lengths, drying, roasting and finally attach­
ing lead-in wires. Embedded in the ends of the glower 
are platinum wires ending in beads, so that any ten­
dency on the part of the glower material to shrink­
repeated heatings produce this effect ; clay is the com­
mon substance that exhibits this property-can only 
result in tightening the contact, and maintaining 
intimate unioll between the platinum bead and the 
glower. To the platinum beads are fused short lead 
wires of platinum, to which in turn are fastened 
conducting wires ending in aluminium plugs. A 
bundle of the glowers is shown in Fig. 1. The glower 
is about as strong as a piece of porcelain of the same 
size, and it is  difficult to break a short section. When 
properly made the voltage of the glower changes but 
slightly during its life, the tendency being to rise 
from two to four per cent in eight hundred hours. 

It  has been mentioned that the use of a steadying 
resistance is to keep the current in the filament con­
stant ; it must, therefore, act immediately or it is  
useless. As designed to meet this exacting require­
m ent it is unique in construction and wholly effective 
in keeping the glower at a constant temperature. 
I ron wire is mounted in a small glass tube filled with 
an inert gas, so that no matter what temperature the 
iron takes it will not be affected. It would oxidize 
were not the air in the tube replaced by a chemically 
inactive gas. One of these is employed for each 
glower. 

As already mentioned, the glower is non-conducting 
when cold, and means must be provided for bringing 

Fig. 2.-Holders for the Six, Two and Three and One Glower Lamp, Showing an 
Aluminium Plug Ready to be inserted. Fig. 4.-Grlpping- the Hollier Without Disturbing the Glower. 
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it to a conducting temperature. The heater as now 
constructed consists of a thin porcelain tube, over­
wound with a fin e platinum wire, pasted with cement, 
the latter serving to protect the platinum from the 
intense heat of the glowers. These tubes are wound 
for 110 volts and are connected in pairs of two in 
series according to the servic.:l ; the one, two and 
three-glower lamps taking one pair, and the six­
glower two pairs. These heater tubes are mounted 
on a porcelain support in such a manner as to be 
readily accessible, The life of the heater is surpris­
ingly long ; in fact, is so lasting_ that it cannot be 
(!onsidered as a repair part. Fig. 1 shows a num­
!Jer of heater tubes. In Fig. 2 the left-hand illustra­
tion shows four heaters and the overlying glowers in 
close proximity. 

The lamp is automatic-a necessity in the lighting 
world. It  requires a cutout to disconnect the heater 
from the circuit as soon as  the glower shall have 
iighted. The cutout is a magnet-coil which actuates 
a pair of keepers, breaking the circuit. From the 
position in which the cutout is placed in the lamp 
it must operate at rath e r  a high temperature and 
without possibility of failure. ' I t  must, therefore, be 
h eat-proof, the contact must not weld, and the moving 
member should not hum on alternating current. 
Severe as these requirements are, they have been met 
in a most effective and satisfactory manner by em­
bedding the coil in cement, by making the contact of 
silver, and by suspending the moving member from 
a single point of support. 

The lamp is suspended by an I-bolt, which being 
removed allows of immediate access to the inner part 
of the lamp. On removing the I-bolt the housing 
comes off and we find the steadying resi stance-bottles 
p laced in a semicircle around the cutout. The con­
nections are made with small aluminium plugs on 
th.:l ends of the inner connecting wires, a procedure 
which avoids the troublesome setscrew. All parts 
are mounted on porcelain ; in fact, the lamp contains 
no combustible material  whatever. The heaters and 
glowers are attached to a removable pi.:lce or "holder." 
The design is such that the heaters backed by a porce-

' 

lain disk are immediately a bove the glowers, a dISPO­
sition of parts that is conducive to efficiency in ser­
vice. The glowers and heaters are attached to the 
binding posts of the holder by means of small alu­
minium plugs. The holder carries the h eaters and , 
the glow.:lrs. Electrical contact is provided for these 
by contact-prongs, which, when the holder is  pushed 
up into the lamp, automatically makes the desired 
connections. A small glass globe, called the heater­
case, is held by spring clamps around the glowers, 
and serv.:lS to retain the heat and thereby decreases 
the efficiency of the glower. The lamps are made of 
from 5 0  to 2,000 candle power. There is one glower 
in all lamps of 50 candle power, and the number 
increases up to 30 for the 2,000 candle powe�. 

.. .  , .  
E ngi n eering Notes. 

Two compressed air cars have been placed in service 
on the North Clark Street line, Chicago; 111. They are 
used after 1 P. M. when the cable stops run

·
ning. The 

reservoirs in these cars are charged to a pressure of 
2,500 pounds to the square inch. The working pressure 
is 150 pounds to the square inch. The cars are charged 
on every downtown trip. 

The much-discussed question of American ' versus 
Engli sh locomotives, which occupied a great deal of at­
tention the past summer, is dismissed, for a time at 
least, by The Engineer, London, iil these words : "In 
the United States economy of fuel is a secondary con­
sideration. There has been a large consumption of 
oil, and rather heavy repairs because the workman­
ship is not equal to that of British locomotives, nor 
does i t  pretend to be. I n  a very short time trouble will 
begin with the fireboxes ,because of the intense com­
bustion required to make steam, but there is  nothing 
inconsistent in this with American practice. The 
engines were very cheap, they have done their work, 
and have tided the company over by prompt delivery, 
but it is unfair to compare them with English loco­
motives made to use little coal and oil, to last long 
and require few repairs. Probably price, for price, 
the American engines are as good as anything that 
can be made in thi s country." 

English railway mell recently visiting us say that 
there will have to be a great change in their own 
management as regards loads hauled by one engine, 
citing the case of American engines pulling 1,500-ton 
loads as against their own with capacity for only 300 
tons. !<'ifteen hundred tons is no load for an Ameri­
can engine built for the work ; more than double this 
quantIty has been hauled at 1 5  miles per hour by en­
gines built at  Schenectady. As to the heating surface 
01'  American engines, it  was thought that the limit 
had been reached in these same engines, 3 ,500 squ,are 
feet, Dut the " Soo" line is  haVing 74 "decapods" bUIlt 
which will be the largest III existence, weighin g 236,UUO 
pounds, with b,400 and 5,800 square 1eet or heating 
:;urface. 
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Prof. So_land's Telegraphic Inven&lons. 

The late Prof. , Henry A. Rowland filed in the 
United States Patent Office applications for patents on 
telegraphic improvements, which have recently issued. 

The one invention provides an improved method of 
transmitting messages over an alternating-current cir­
cuit by selecting for each signal or character a pre­
determined number of the current impuls.:ls and modi­
fying them by changing their polarity, but otherwise 
maintaining their form and characteristics. Prof. 
Rowland also contemplated the division of the line cur­
rent impulses into groups, each of which corresponds 
to a character or signal. A predetermined number of 
the impulses are reversed in sign, the order and re­
lation of the reversed with respect to the normal im­
pulses of a group determining the signal or the char­
acter of the code. In carrying out this invention a 
mechanism is introduced into the alternating-current 
circuit by which the connections of the source of al­
ternating currents may be reversed at any moment, 
so as to reverse the polarity of any desired impulse 
or any number of impulses. By reversing ' the wave 
instead of cutting it out, as Prof. Rowland formerly 
did, two or more adjacent impulses of a group may 
form a combination when received upon a polarized 
relay-a result which could not be obtained with the 
cut-out wave. 

Another invention ' of Prof. Rowland" s  is a multi­
plex printing telegraph of the synchronous type, in 
which the local transmitting and receiving instru­
ments are controlled by synchronously-operating 
mechanism. The system is adapted to be used with 
an alternating line-current, which i s , employed both 
for transmitting signals and for producing synchro­
nous motion. The advantages to be derived from such 
an adapta'tion of the alternating current are many. 
An alternating current can be sent. over a line to a 
greater distance without any change of form of its 
waves or impulses than any other current. Conse­
quently messages can be transmitted to great dis­
tances without relaying or repeating them. More­
over, there will be practically no diminution of speed 
with iilcrease of distance. The synchronous motion 
is produced by and maintained between continuously 
moving or rotating parts as contradistinguished 
from the intermittent motion of "step-by-step" tele­
graphs. In Prof. Rowland's invention the inertia of 
the moving parts is utilized in steadying their motion 
and in maintaining synchronism, wh.:lreas in the step­
by-step devices the inertia , is '  entirely- gotten rid of, so 
that if for any reason the current which operates the 
step-by-step devices should be interrupted, th.:l motion 
of these devices wOilld be arrested accordingly. 

Prof. Rowland also invented an improved form of 
printing machine by which telegraphic signals can 
be translat.:ld into typographical characters and printed 
in page form on sheets of paper. The paper upon 
which the characters are printed is delivered to the 
printer-carriage either from a roll, in Single she.:lts, 
or in any other convenient manner. The printer-car­
riage, actuted by suitable spacing mechanism, moves 
the paper step-by-step nndar a continuously-rotating 
type-wheel until the end of a line is reached, when, 
by the operation of a lining mechanism, ' the paper 
is  fed up, a new line is formed, and the carriage i s  
returned t o  its original ' position, T h e  carriage may, 
however, be caused to reverse its motion or ' return 
to its original position at any desired point of its 
travel. Th!'J characters are print.:ld by an electrically­
operated platen, which is caused to strike the paper 
and bring it in contact with the proper character on 
the type-wheel for each combination of signals re­
ceived. In order to accomplish this, a s  well as to 
actuate the spacer, liner and other electrical devices 
of the printer, Prof. Rowland employed circuit-com­
bining d�vices somewhat similar to those d escribed 
in connection with his multiplex printing-telegraph. 
Owing to the weight of the printer-carriag,es and 
paper-carrying devices hitherto used in printers ' of 
this general chara'cter, some difficulty has been en­
countered in moving these devices fast enough, since 
they are usually slow in starting. Prof. Rowland 
obviates this difficulty by making the carriage and 
other traveling parts extremely simple and light. 

.. .  0 ' " 
At the entrance to the harbor, of Genoa, Italy, th.:lre 

is an acetylene lighthouse, which has been established 
two years. In that time , lany experiments have been 
tried which go to prove tHat it is superior to elec­
triCity. There is one of this type at Tino, forty miles 
from Genoa, which cannot be seen from there, whereas 
the acetylene is  plainly VIsible ; the latter I S  by tar 
the cheapest, costing only $250 per annum, against 
$5,000 for electriCity. 
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Brief Notes ()on�ern IDK Patents. 

Prof. William Duane, Professor of Physics at the 
Colorado State University at " 

Boulder, has been re­
cently granted a patent on an improved system of 
transmitting messages over a wire. It is ,  said that 
as many as eighteen messages can be sent back ,and 
forth at the same time by this new method. 

Cassius A. White, of Rome, N. Y., the inventor of 
the mop-wringer which bears his name and which 
reaped him a fortune, died on December 8, aged , 57 
years. The mop-wringer business established by him 
at Jamaica, Vt., is still carried on, having been or­
ganized into a corporation on his retirement over a 
year ago. 

Georg.:l De Groat, a letter-carrier connected with the 
post office at Morristown, N. J., has ' been granted a 
patent on a recording device for letter boxes. This 
consists of an electrical connection maintained with 
the main office, by means of which it can be asper­
tain.:ld at all times if  the collections have been made 
according to schedule. An alarm is given when any 
effort is made to rifie the box of its contents. 

Jacob Olinger, a farmer living on the National Pike 
not far from Springfield, Ohio, is the inventor of an 
automatic oiler to be applied to the disks of grain 
drills, harrows and similar machinery, which is said 
to be a great convenience to those making use of these 
implements. Bri.:lfiy, it consists of a hollow bearing 
which is kept at all times filled with oil. Mr. Olingel' 
recently sold a shop-right to the Thomas Manufactur­
ing Company for $3,000 and a royalty on each machine 
equipped with the device. 

Anna Catherine Draper, who died on December 12 
at her home in Hastings, N. Y., is said to b e  the first 
woman to have her photograph taken. Her brother, 
Dr. John W. Draper, invented an improvement on the 
Daguerre process by which the time of exposure was 
cut down from on.:l hour to six minutes, and this made 
photography available for portraiture. Upon the 
completion of his process the first picture made was 

, that of his sister, which was examined with great 
interest. The original is now in the posseSSion of the 
heirs of Lord Herschel. 

Pro�. Charles Washington Wynn, who attracted 
a great deal of attention in mining circles in Denver 
by his claim of having discovered a process for profit­
ably extracting fine gold from extremely low-grade 
ores, died very suddenly a few weeks ago, just as 
preparations were being completed to put his process 
into commercial use. H e  had fifty-four patents cover­
ing his discovery, and at the tim') he was stricken 
he , was superintending the installation of the new 
plant. His secret, however, is not lost altogether, 
for a description of it  written by himself was de­
posited in the safe of the company. 

William Gee, of No. 1885 Bockius Street, Philadel­
phia, who was the inventor of one of the earliest 
power looms for weaving carpets, was found dead on 
December 6 beside an invention on which he was lIut­
ting the finishing strokes. This device was for knot­
ting fringes in upholstery manufacture, an operation 
which has been done exclusively by, hand. On the 
day before he haq. told a friend ' named Ewing about 
the wonders of this machine, and invited him to come 
around the next day, when �e said the machine would 
be in operation. Elwing called according to the en­
gagement and found the inventor dead on the fioor, 
where he had just been discovered by his wife. The 
deceased was the inventor of a number of other loom 
improvements. 

Josef Hofmann, the pianist, takes his recreation 
in the shape of automobiling. He has developed not 
only into an experienced, chauffeur, but also into a 
designer of several automObile improvements. On 
his arrival in this country a short time ago he at 
once applied for a patent on a new form of engine. 
Gasoline and steam are combined in a somewhat 
peculiar way in this design. He recently said in rela­
tion to his invention : "While gasoline is used, it is 
not a primary power. It  is  used to generate a high 
steam power, which steam is itself the motive power 
of the vehicle. In the steam boiler of the ordinary 
type the heat surrounds the coils of pipe containing 
the water. Gasoline exploded in these pipes creates 
a tremendous heat, transforming the water instantly 
into steam." 

A company has been organized at Hartford, Conn., 
for the purpose of manufacturing a "yearly-wind" 
clock, toe invention of David Vauthier, a Frenchman 
who has been residing in Hartford for several years. 
H. D. Mildeberger, a well-known lawyer of that city, 
is ·the president of the company, and he has in bIS 
office a clock of this kind which was wound on Janu­
ary 4,  1900. It has been running without an inter­
mission ever since. The movement is said to contain 
but one heavy spring, which is  placed within a drum 
or barrel. This d rum is equipped on the outSide with 
a ratchet-gear connecting WIth the train . The drum 
revolves but once a month, and consequently makes 
but twelve revolutions in the course of the year; 
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SOlne C u rious Inventions. 
The editor of our French contemporary, La Vie 

Scientifique, M. Max de Nansouty, describes in a 
rather entertaining manner some curious patented 
inventions which have recently come to his notice. 

One of the patents which attracts his attention has 
been granted to the Improved Electric Glow Lamp 
Company, of London, for an improved process of 
treating incandescent lamps to obtain peculiar light· 
ing effects. The outer surface of the bulb is coated 
with a mixture comprising an alkaline silicate, Silicon, 
cryolith, and any desired mineral color. Depending 
upon the particular mineral employed, green, red, 
orange or any colored light is  obtained by the trans­
mi ssion of the rays through the coated glass. 

Linen has always been proverbially known for its 
softness to the touch, but two inventors, MM. G. 
Florin and H. Lagache, desire to make it still softer 
to the touch and therefore subject it to a very peculiar 
process. When the linen has lost some of its softness 
by the chlorine bleaching process it is first treated 
with an alkali, whereby the acids which it contains 
are neutralized.  The linen is then immersed in an 
aqueous solution containing the salt of a tetravalent 
metal. After this treatment the linen is exposed to 
the air and becomes as soft as can be desired. 

In order to render wall paper impermeable to the 
moisture that often oozes through the walls of a 
dwelling, . Wilhelm Antony has taken out a German 
patent for a process whereby the paper is enabled 
to withstand the action of water. Unsized paper is 
treated with a solution of rubber in petroleum, and 
then with a camphorated solution of collodion. Not 
only is  this paper impermeable to watel', but it will 
also resist the attacks of microbes and fungi. 

It is not always the easiest matter in the world 
to slake lime properly. Sometimes too much water, 
and sometimes too little is used. Sometimes the 
boiling is too violent ; sometimes it is not violent 
enough. In a German patent W. Olschewsky states 
that the slaking can be very nicely controlled by add· 
ing fine wet sand to the quicklime. 

A new method of preservlllg eggs is the invention 
of C. Utescher. The eggs are first given a thin coat· 
ing of paraffine and are then immersed in lime water. 
The process is so simple that the inventor maintains 
that its effectiveness can be easily verified by actual 
experiment. 

A formula for a bleaching agent is given in a recent 
American patent. The vegetable fibers to be treated 
are impregnated with a solution of soap or a Silicate, 
caustic soda, oil and water. The fibers are then 
subjected to the action of steam. According to ItS 
inventors, Charles F. Cross and G. A. Parkes, of Lon· 
don, this process bleaches rapidly without in any 
way deteriorating the goods. 

• • • • • 
AN AUTOMATIC CAR TIPPLE FOR MINE RAILWAYS. 

A means for automatically dumping railway·car.s 
successively is the subject of an invention for WhICh 
the firm of Miller & Geske, of Seattle, Wash.,  have 
received a United States patent. The novel feature of 
the invention i s  a tipple of such construction that one 
car i s  automatically pushed off the tipple by the car 
next following, which latter car is then dumped i n  its 
turn. 

The tipple comprises a counterbalanced rocking 
cradle, the rail·sections of which register with the 
track·rails. Wheel·chocks are pivoted vertically on 
the cradle so that they may swing into and out of the 
p'tth of' the car·wheels. The chocks are pivotally con­
nected by links with a sleeve on a longitudinally·re· 
ciprocal, spring·pressed rod. The spring'pressed rod 
holds the chocks normally in operative position. At 
the rear of the rod a roller is carried, engaged by a 
tippl e  lever fulcrumed on the bed of the road . 

Each tipple on the line is designed to be actuated 
by an operating level'.  Each operating· lever is con· 
nected by a cord with the first-mentioned tipple lever. 
The tipple·lever furthermore carries a cord connected 
with a crank on a rock·shaft mounted in the bed of the 
railway and having an arm arranged to be struck by 
the car and thrown down. 

The rail·sections of the tipple and of the main track 
may be rigidly held together by latch plates mounted 
to slide at each side and connected in pairs. The 
latch·plates are pivotally connected by links with the 
previously·mentioned spring'pressed rod, so that they 
are normally thrown into inactive position. 

When an operating· lever is pulled to the left, the 
tipple lever is  thrown so as to move the longitudinal 
rod against its spring, thus throwing the chocks out· 
ward and the latch plates into active position. The 
cradle is thus adjusted so that a car may pass over 
it unobstructedly, and is also horizontally locked. This 
movement of the operating lever slacks the cord ex­
tending from the tipple lever to the crank of the rock­
shaft, thus permitting the crank to fall so that a car 
may pass over it. But when the operating lever 
is thrown to the right, the tipple lever will be allowed 
to assume the position which will permit the chock s 
to swing inward into acti ve position and the latcll 
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plates to move backward into inactive position UUder 
the influence of the spring-pressed rod. The cradle 
will then be allowed to tilt. When a car rolls on a 
tipple thus adjusted, it first strikes the upwardly-pro· 
jecting arm of the rock-shaft, during which time the 
latch-plates will be thrown into active position and 
the chocks moved out. When the arm has been passed. 
the parts will return to their positions and the car 
in rolling on the tipple will engage the chocks and be 
arrested. The loaded car will then be dumped by its 
weight, and returned by the counterweight when emp· 
tied. When the next car comes . along, the upwardly 
projecting arm will be again thrown down, the chock3 

THE MILLER·GESKE AUTOMATIC CAR·TIPPLE. 

momentarily opened, and the latch-plates operated. 
The loaded car stri kes the empty car, and before the 
chocks can move in, the empty car will be driven off 
the tipple. 'The loaded car will now be passed onto the 
tipple, stopped by the chocks, and dumped. The entire 
action is automatic, i t  being necessary only to lock or 
unlock the tipple by actuating the operating-levers. 
The invention is certainly ingenious and should at· 
tract the favorable attention of mining engineers and 
contractors engaged in excavating. 

• • • •  
A NEW ROTARY ENGINE. 

Chief among the difficulties which have stood in the 
way of the production of a successful rotary engine 
have been those of providing a satisfactory form of 
valve-gear, steam-ports for the admission and con· 
trol of the steam, and a suitable slIding a butment to 
support the reaction of the steam within the cylinder. 
The accompanying engraving of a rotary engine in· 
vented by Robert Sanderson, of Halcyon Hot Springs, 

THE SANDERSON ROTARY ENGINE. 

B. C., Canada, shows an ingenious attempt on the part 
of the designer to overcome these difficulties. The 
piston, B, is fitted steam-tight within the cylinder and 
is provided at both of its faces with V-shal'Jed cam­
shoes, each formed by rods fastened to the piston 
and curved inwardly toward each other. At the upper 
part of the cylinder casings are arranged in each of 
which sliding gates, G, are fitted. These gates mov;) 
toward and from each other and serve to close the 
cylinder so a s  to form an abutment for the steam 
pressure. The approach of the piston is utilized to 
throw the gates into open position-an end attained 
by forming the gate, G, with teeth meshing with the 
teeth of pivoted cams, A, arranged in pairs on each side 
of the gates. As the piston approaches, the cam shoes, 
F, will spread the cams, A, thereby moving the gates, 
C, apart to allow the passage of the piston. The gates 
are returned to their normal position by means of 
springs which are not shown in the engraving. 

The valve mechanism employed to control the steam 
comprises two steam'chests, carrying valves WhICh 
command feed'ports arranged in the cylinder at op­
posite sides of the gates. The valves are moved by 
connecting-rods attached to the valve-stems and to 
an eccentric-strap working on an eccentric fastened to 
the engine·shaft. The throw of the eccentric can be 
regulated by an arm working with a quadrant held on 
the cylinder and disposed eccentrically to the shaft, so 
that by the adjustment of the arm the eccentric will 
be regulated to increase or diminish the movements of 
the valve. Steam is led into one of the valve-chests, 
depending upon the direction in which the piston is 
to be turned. Exhaust-valves are provided which are 
thrown in time with the valve regulating admiSSion to 
the two valve-chests. 

---�.� ••• 'H.'-��­
Im provement In t h e  G o l d s c h midt M e t h o d  o f  

A l u m i n o-Thermic W elding a n d  Cast i n g. 
The Goldschmidt process has the disadvantage that 

it generally requires the use of skilled labor, espeCially 
for the welding of rails. With a new modification 
which has just been made public, an ordinary workman 
can easily effect a good weld ; and the time required 
for making the mold and running the metal need not 
be greater than that necessary for jointing a rail, in· 
cluding bonding with copper by the usual method. The 
"thermit" mixture ( of which 1 kilogramme yields 450 
grammes of molten i ron ) is  placed in a crucible made 
of i ron plate lined with refractory material, mounted 
on a substantial tripod and closed at the bottom with 
one or more small iron plates, according to the quantity 
of "thermit" used. The "thermit" is covered with a 
layer of kindling or priming mixture, and an iron plate 
having a central hole, through which the charge can 
be ignited by means of a fuse, is placed over the whole. 
The crucible thus prepared is placed with its tap-hole 
immediately above the gate of a refractory mold built 
around the ends of the two rails to be jointed, which 
are so clamped together that the surfaces to be welded 
are pressed against each ot4er. When all is ready, the 
charge is ignited, and in a few seconds the contents 
of the crucible should become fluid, and melting away 
the supporting iron plates, should flow into the mold 
and make the required joint. In this process it is tht' 
molten iron which first enters the mold, and the molte! 
corundum slag floating on the top passes out last, in, 
stead of first as in the older teeming process. The 
method lends itself well to the jointing of rails already 
laid, and i nsures a sound electrical contact ; it is of no 
use, however, for rails of which the ends are worn, as it 
does not assist in checking the ' hammering of the 
wheels on the rails. The process cannot well be ap­
plied to the welding of tubes, as the hot metal is liab le 
to melt its way through the tube at first contact ; it is ,  
however, very suitable for the repair of broken shafts 
or axles, and is especially recommended for use on 
board ship, as the appliances required are exceedingly 
simple and convenient. 

.. . . . . 
The temperature of the electrical incandescent lamp 

has been determined by the French physicist Janet, of 
the Paris Academy of Sciences. To preserve the heat 
radiated from the carbon filament of the lamp is a 
matter of great difficulty, since the filament is separated 
from the atmosphere by a vacuum. J anet has deter· 
mined from investigations made with four different 
lamps, that the filaments attain a temperature varying 
from 1,610 to 1,720 d eg. C.  It is remarkable that so 
high a temperature in an incandescent lamp radiates so 
little heat. . Nevertheless, the radiation is sufficiently 
pronounced to bring water to the boiling point. 

In order properly to harden small articles made from 
steel it is necessary to treat them individually in a 

manner that requires experience and skill. Even un· 
del' the most favorable circumstances considerable loss 
i s  entailed, due principally to unevenness in harden­
ing. A St. Louis inventor, Mr. Charles J. Johnson, has 
discovered that by submerging an article, after it has 
been formed, at a cherry red tem perature, in a solu­
tion of sal soda, resin, water, and animal oil, all dif· 
ficulties are overcome, and that each article is given 
its proper · durability, strength, and elasticity. 
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RECENTLY PATENTED INVENTIONS. and Is provided with a radial arm extending 
.&grlc ultural Implements. through the slots and engagl� the lugs, and 

HAY AND STRAW STACKER.-RoBERT 
with a handle for rocking the shaft and sliding 

GRI SWOLD, Carr, Col. Mr. Griswold has devised it lengthwise to engage the lugs. 

a portable machine for carrying and unloading AUTOMATIC COUPLING.-LoUIS BOIRAULT, 
loose hay and straw. In the construction of Rue Chateaudun 5 1 ,  Chartres ( Enre-et-Loire ) ,  
the machine a pivoted carrier Is included, France_ The draw-head is provided with two 
which operates back and forth upon a body Inversely-arranged bolts, which are joined by 
section. This body section can be moved from an adjusting balance-lever, so as to neutralize 
place to place and held firmly in Its adjusted the disturbing effects of shocks.  The draw­
position. head is connected with the draft-bar by an 

COMBINED . RAKE AND STACKER.-
extensible frame having a compensating buffer-
spring, which prevents any play between the ROBERT H .  JAH N S ,  Miami, Tex. This inven- several parts connecting the draft' bars of two tion provides a horse-rake for hay, which can adjacent cars. A controlling device for the be used , for loading the hay on a wagon or bolts permits not only the unlocking of a pil ing it on a s tack. '£he combined hay rake coupling, but also Its being kept · unlocked. and stacker comprises a frame consisting of The coupling can be adapted without any two parallel bars having a tongued and draft modifications to the railway-cars at present in attachment at its front end and a frame at its use fitted with couplings having screw tension­real' end projecting at right angles. At the rods. 

front and rear ends, supporting-wheels are 
mounted ; and at the outer end of the right-
angularly projecting frame a supporting and Miscellaneo u s  Inventions. 
driving wheel is mounted. Over this wheel BLOCK.-LAFAYETTE W. JOHN SON, Jerome, 
a single rotatable mast is erected, on which a Ariz. Ty. The invention relates to a block 
rake is slidably supported and arranged to of that c lass known as "snatch-blOCks" in 
rotate therewith. A hoisting-rope, a windlass, which parts of the framing or shell of  the block 
and gears are provided, the gears being actu- are movable to permit a rope to be engaged 
ated by the running-wheel under the mast, with the · sheave without necessitating the 
for the purpose of raising and lowering the reeving of the rope through 'the block. To 
rake. this end the invention comprises a block with 

C H E C K-ROW ATTACHMENT FOR CORN - a swivel-eye, ·servlng not only to sustain the 
PLANTERS.-ELVI S  C .  ROBERTS, Holdenville, block, but . a lso, removably to engage the rigid 
Indian ·Terrltory. Combined with a main portions of the block, so as to hold the rope 
frame having rear supporti ng-wheels, furrow- properly in the sheaves. 
openers, and vertical guides at the front, are I MATC H-HOLDER.-ANTON T. ANDERSON 
marker-wheels and their axle, which axle Is AND CARL F. HJERPE, J amestown, N.  Y. This 
arranged to play vertically between the guides. novel  simple match-holder is adapted to hang 
On the axle a toothed wheel is fixed. An upon an upright support and Is capable of 
elongated lantern-wheel, pivoted at its lower holding a considerable number of matches, 
end, has at its upper end a vertically-slotted which can be conveniently and safely removed 
guide which receives the axle and allows It to from the holder at its lower end one at a 
play vertically. The seed-dischargers are oper- time or in greater number if desired. Means 
ated by means of a tappet-wheel fixed on the are provided for scratching the match. 
seed-discharger shaft, and a cam fixed on the 

FI S H-TRAP.-WILLIAM J .  INMAN, Russell­lower portions of the lantern-wheel and ar-
ville, Ky. 'rhe trap is constructed of a 'fiexible, ranged to engage the tappet. 
transparent or semi-transparent substance. 

STRAW- STACKER AND CHAFF-SEPA- The best material adapted for this purpose is 
RATOR.-JAMES C. CAROTHERS and NATHAN ' sheet celluloid. I t  is tough and not liable to 
E .  MORRIS, Jr. ,  Franklin, Tenn. The Inven- breakage, and, being transparent, readily ex­
tion Is a: pneumatic attachment for a thresh- poses the bait and is Itself partly or wholly 
ing-machine, and is arranged to separate chaff invisible, so that it does not frighten the fish 
from the straw, and deposit them in separate as much as other material. 
stacks. The machine consists of a straw-drum 
to which a passage leads, and a chaff-drum to S WIMMING DEV ICE.-BYRON J .  HOOPER, 

which a passage also leads. Fans are located Portland, Ore. The swimming devIce com­

In the drums ; and Independent straw and prises a body to which two wIngs are hInged, 

chall' chutes are connected with the respective limited In their upward and downward move­

drums, whereby straw and chall' are separated ments. Such a device Is arranged for attach­

from e!lch other within the threshing-machine, ment to each arm and extends from the elbow 

to be deposited in different piles. to the wrist. The device may also be at-
tached to each leg, and extends from the knee 

Engineering I mprovements. 

TOOL.-WILLIA�l NE WMAN, Alexandria, S. 
D. This tool, for removing fiues from boilers, 
comprises a driving shoulder or rIng, the di­
ameter o.f which does not exceed the external 
diameter of the fiue to be removed. A tapered 
guide extends beyond the shoulder to operate 
In the fiue. In operation the driving-shoulder 
is fitted In place and the tapered guide slipped 
up against the driving-shoulder and secured 
by a nut. The tapered guide serves to direct 
the shoulder or ring against the end of th� 
fiue, so that It can operate as a ram. 

BEARING-ADJUSTER FOR CONNECTING­
RODS.-CHARLE S E .  KESTER and CHARI>;ES R. 
MOORE, H illsboro, III.  A glb and key are 
usually employed for tightening the strap 
holding the brasses which constitute the bear­
ing of a �onnecting-rod on the wrist-pin of an 
engine-crank. To adjust such a bearing neces­
sitates the stopping of the engine. The pres­
ent invention permits this adjustment to be 
made without stopping the engine or reducing 
Its load or speed. Two wedges are employed, 
which work In frictional contact w ith Inclined 
surfaces on one of the halves of the bearing. 
By adjusting these wedges toward or from 
each other, the beal'ing Is tightened or loos­
ened. A screw-shaft and worm-gear serve to 
operate the . wedges simultaneously. 

Railway Contrivances. 

E LECTRICAL S I GNALI NG D E V I C E  FOR 
RAI LWAYS.-WILLIAM A. FARRELL, Wellsville,  
N. Y.  Should a switch be open, the mechan­
Ism prov ided by Mr. Farrell wlIJ sound an al­
arm In the locomotive and also In a station 
or switch-tower. An attendant in a station 
can make tests for open switches and sigual 
the eng ineer when approaching a crossing or 
arriving at a point where the locomotive­
whis t l e  is to be sounded. 

F I S H -PLAT E.-ALBERT M. WILSON, Chero­
kee, I owa. The object . of this Invention is to 
provide in connection w ith a fish-pl ate a simple 
deviN' opemting to hold the plate firmly and 
permaneutly in place. The fish-plates are 
, u rced tightly against the ralls by means ' of 
set-screws. and exert a considerable . pressure. 
upon the fastening or tie bolts. Thus the tie 
bolts a re prevented from becoming loose, as 
often happens through the constant pounding 
of train s. 

CAR-COUPLING.-MARK A. BROWN, Doug­
las, Ga. Mr. Brown' has devised a construc­
tion by means of which the coupling-pin Is read' 
ily locked In its engagement with the coupling 
and readily detached therefrom. The coup­
ling device comprises a bearing provided with 
communicating slots, the walls of which form 
a pall' of lugs located in a staggered relation. 
A cylindrical shaft Is journaled In tlMi bearing 

to the ankle. The swimming devices permit 
the swimmer to make rapid progress through 
the water. 

HEAD-REST.-JOHN R.  KIRK, East L'ls 
Vegas, New Mexico. The head rest is to be 
used In railway-cars. The rest consists of a 
base-piece securable upon a person's shoulder 
and a hollow longltudinally-slitted post erected 
upon the base-piece. A standard Is slidable in 
the hollow post and Is held at a desired point 
of adjustment by means of a clamp on top of 
the post. An offset projection is carried on 
the ' upper end of the standard. The offset end 
of the standard Is secured upon the head-rest­
block detachably; 

PLEASURE-CANAL.-GUSTAV E .  PAPE, 

Brooklyn, New York city. The invention re.­
lates to pieasure canals, and more particular­
ly : to means for removing boats from a low 
water level to a relatively higher water level 
and for maintaining different levels of water 
In the canal. The p leasure-canal consists of a 
water-way provided with a wheel for miLintaln­
Ing separate bodies of water at dill'erent levels. 
Adjacent to the wheel are locks connected by 
conduits with the bodies of water. The conduits 
can be opened and closed at will .  Passengers 
may ride continuously, w ithout vacating their 
seats at the ' terminals for another ride. 'rhe 
economy of power used Is noteworthy. 

Designs. 

ORNAMEN TAl, STAND: - EDMUND M. 
SAETTELE, St.  Louis, Mo.  The leading feature 
consists Of a globe on which the . map of the 
world appears, the globe being mounted on a 
hase having a cyllndrica� bottom and two su­
perposed tapering con caved portions. A sword 
and a pen project above the globe. 

DRUG G I S T ' S  LABEL-CASE. - ALEXANDER 
S .  1.bIRD, Manhattan. New York city. In 01'­
der -�to .p revent possible mistakes in the selec­
tion of labels, Mr. Baird has devised a box 
In which a conthlUou s strip bearing the labels 
is to be mou nted on a roll. The label strip 
paSses before an opening so tha t It can be 
read before . being torn off. 

BAG F RAM E S .-SIDNEY A. KELLER, Man­
hatt'au, New York city. The bag fra)1le Is '
curved at the lower edge .and at the upper edge 
at the center. At eaeh side of the central 
curve . are two seallops.. The space between 
the edges are embossed In relief. The other 
bag'frame has a three�scall oped lower edge, 
::an' oppos ite-curved central dome and a curve 

at each side of the ('entral dome, each of 
which curves join the outer curve of the 
lower edge and of the ornamentation. 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co. for ten . cents each. 
Please state the name of the patentee, title of 

and Is tree to slide lengthwise and to rock, tile InventIOn, gel c1ate of tlUs �per. 

Buslntu and Ptrsonal Wants. INDEX OF INVENTIONS 
READ THIS COLUMN CARF,FULLY.-You 

wiH find 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 name and address of the party desir­
ingthe mformation. In every ease It is neees­
sary to give the number oC the Inquiry. 

Dl lJ N N  &: CO. 

Marine Iron Works. Chicago. Catalogue free. 

nI
��'A�f:!t

e
N:rlJ

�:'p��� the address of the LIgo-

For logl!ing engines. J. S. Mundy, Newark, N. J. 
Inqu iry No. 1838.-For . dealers In engines for ferryboats. 
. .  r;. 8." Metal Polish. Indianapoiis. Samples free. 
I n q u iry N o .  1�3'J.-For parties dealing in small armatlil.e punchings lu large or small quantities. 
WATER WHEELS. Alcott & Co. , Mt. Holly. N. J. 
I n q u i ry No. 1838.-h·or manufacturers of burlap 

or gunny bagging. . 
Stencil Machlnes.-A. J. Bradley, lot Beekman St. N.Y: 
I n quiry N o. 1839.-For manufacturers of the 

self-heating flatirons beated by gasoline. 
Gasollne Lamps and Systems. Turner Brass Works. 

Chicago. 
I n q u i ry No. 1840.-For manufacturers of wire 

novelties. 
Wass paper-weights for advertisillg. Write for prices. 

Lobmiller Co .. Wellsburg, W. Va. 

...t���!:Jis�'l;'o.��!Jih::l'.rll�
h�;����S�o�f the Mon- ' 

Sawmill machinery and outfits manufactured by the 
Lane Mig. Co .. Box 13, Montpelier, Vt. 

Inquiry No. i84�. -h'or manufacturers of kitcben 
commissaries. 

Rigs that Run. Hydrocarbon system. Write St. 
LouiS Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1843.-For manufacturers of full­
size animals of sheet brass or copper. 

. For sheet metal stampings and novelties try Standard 
Stamping Co., Seventh and Hudson. Butl'alo, N. Y. 

I n quiry No. 1 844.-For manufacturers of plumb­
ers' bathroom supplieS. 

Ten days' trial given on Daus' Tip Top Duplicator . . 
Felix Daus Duplicator Co., S Hanover St. , N. Y. city. 

Inquiry No. 1843.-For manufacturers of heat· 
Ing apparatus. 

CANS.� pint and � pint tin cans are manufactured 
by National Cement Co., Toledo, O. Write for prices. 

I nqniry No. 1848.-For small acetylene gas gene-
rators for the use of street lamps. 

. 
FOR SALE.-The patent right of a good-selllng port­

able commode. Address Saunders Bros., Westerly. R. I. Inquiry No. 184'J.-For manufacturers of steel 
hose. 

Partner for a patented fermented milk food, apply 
to M. L. Arakelian, 417 East :uth Street, New York City. 

IlIquiry N o. 1848.-For manufacturers of engines 
of � to 1 horse power. 

For Machine Tools of every description and for Ex­
perimental Work call upon Garvin'., UU Varick, cor. 
Spring Streets,X. Y. 

Inquiry N o .  1 849.-For manufacturers of ma­
chines for makmg wrapped strings for pianos. 

Manufacturers of patent articles, dies. stamping 
tools, light machinery. Quadrig .. Manufacturing Com ­
pany, 18 South Canai Street, 0hlcago. 

Inqu i ry No. 1830.-For manufacturers of electric 
railway con�truction material. 

DeSIgners and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

I n quiry No. 1 83 1 .-For manufacturers of sodium. 
FOR SALE. - Handsome 24-passenger automObile 

coach ; also 2. ton steam freiJ,tht wagon. Both new. C. 
Francis Jenkins, 1103 H st. N. W., W ashington, D. C. 

I n q uiry N o .  1 �3�.-For manufacturers of good­
sized ba.kers' ovens, 

The celebrated " HOrlls by-Akroyd " Patent Safety Oil 
�gine is built by the De La Vergne Refngeratinli: Ma­
chine Company. Foot of East 138th Street, New York. 

I n q u i ry No.  1 833.-For manufacturers of small 
malleable iron cRstings. 

Experienced draullhtsman desires position . Gas en­
gines preferred, technical education, good references. 
Addre.s Draughtsman P. O .  Box 7Td, N. Y .  

' " q u I r T No . 18;14 .-For a battery motor for run­
ning 8 sewing machine. 

W ANTED-Pat.ent articles of merit to manufacture 
and place on the tnarket. Will buy · or pay royalty. 
Give ful l particulars. Address Sidney Folder Co., Sid­
ney, O hio. 

I n q u iry No. J 83 3.-For manufacturers ot Ice 
yacbts. 

W ANTED.-Experlenced draughtsman on mill ma­
chinery und machine tools. Permanent employment 
assured to rapid and accurate drHughtsman. Beth­
lehem Steel Company, South Bethlebem, Pa. 

I ll q u i ry No. lS�8.-For manufacturers of small 
IIli:ures of animals and persons of papler mache. 

EXPERIMENTAL MACHTNE SHop.-We are not using 
oUr shop at present. W ell  equipped with lathes. shapero 
woodworking machinery. etc. Win rent use and power 
very low. Fine place for automobile work. Bil lings 
Clapp Co. ; Boston ,  Mass. 

T n q u h'�' No. 1 8 3 7 . -For braidlnli: machine for 
br--idlng covering on cable formed by seven No. 20 
e lectric single lamp cords, one in center. the others 
around. 

The Excelsior Machinery Co., of 25 Whitecross Str6jlt, 
London. England, proprietors of inventions In special 
'machinery. are prepared to develop, exploit aud nego· 
tiate the sale of pHt,entp.d·inventioDs. protected in Great 
·Britain and Europe. a. so open to undertake the exh ibit 

and ssle of any C'SSEl of m achinery ; having spacious 
warehouse and showroom ItccOIllmodation with power, 
etc. 

T n q u l ry No. 1 838.-For dealers In Parson'lJsteam 
turbines. . 

tr' Send for new and comp l et .. cataio""e of Scientific 
and other Books for sale by Munn & Co . . 861 Broadway , 
New York. Free on a:poltcn.tion. 

I n q u iry N o .  1 �3 9 .-For a cutting mach ine for 
chicory root. . 

I n q uh'y No. 1 880.-;-For machinery for grinding 
mineral paint. 

I n q u i ry No.  l !Ofll .-For a machine to cut paper 
roll. for music PRsslnll over ro1l8. Also for hand 
pnnches suitable for such work. 

Inquiry No. l S82 .-For mannf"ctnrers of wooden 
cannons with spring attachment that could throw 'a 
rubber ball about 150 feet.. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

December 3 1 ,  1901,  
A N D  E A C H  B E A R I N O  T H A T  D A T e  
LSee note at end ·of Jlst.about copies of these patents. 

Acid and making same, acid salt of phenyl­
glycocol-ortho-carboxyllc, P. Selde l .  . . . .  690;32Ii 

Acid and making same, acy la ted IndoX)' lIc, 
Vorlauder & Drescher . . . . . . . . . . . . . . . . • . . 690,332 

Acid, maklug acetyl-phenyl-glycocol-ortho-
carboxylic, F. Bender . . . . . . . . . . . . . . . . . . .  690,346 

AdvertiSing device, E. M. Bentley . . . . . . . . . .  689,947 
Advertising wheel, A. B. Chubbuck . . . . . ; . . .  690, 1 32 
Air brake, compressed, J.  Llpkowskl . . . . . . .  690,060 
Alarm device, W. H. Clark . . . . . . . . . . . . . . . .  690, 010 
Alkall chlorlds, apparatus for the continu-

ous electrolysis of, W. Glntl . . . . . . . . . .  690,360 
Alkali chlorlds, continuously electrollzlng, 

W. Glntl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690, 1 4 1  
Alum, making, E.  Everhart . . . . . . . . . . . . . . . 690,257 
Animal trap, E. Mill •. . . . . . . . . . . . . . . . . . . . .  600, l n  
Auger, hollow, A. A. Wood . . . . . • . . .  690,338,600,339 
Automobile driving gear, W. Van Wagoner . 600,041 
Automobile gasoline tanks, vent for, A. L. 

Kull . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689,890 
Automobile running gear, W. J. & G. Lane 690, 158 
Axle and box, car, J.  R. Fleming . . . . . . . . . .  689,867 
Axle spindle protector, C.  H. Smith . • . . . . . .  690,039 
Axle, vehicle, H. S. Hemenway . . . . . . . . . . . .  690, 147 
Back pedaling brake and coaster, G. H. 

Hammond . . .  . . .  . . . .  . . .  . . .  . . . .  . . . .  . . . .  689,876 
Bag machine, G. R. Ward . . . . . . . . . .  689,998 689,999 
Bale tying attachment for compressors, F. 

B. Shuster . . . . . . . . . . . . . . . . . . . . . . . . . . . 690,037 
Ball players, body protector for base, J . 

Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600, 1 40 
Band brake,. W. J. & G. Lane . . . . . . . . . . . . . . 690;370 
Band cutter and feeder, J. B. Slutz . . . . . . .  689,992 
Barber' s  chair, C.  W. Hieber . . . . . . . . . . . . . . . 689,964 
Bar seat or stool, Ehmann & Stueble : • . . . . .  689,863 
Basket making machinery, O. Mergenthaler.  690,322 
Batteries with charging circuits, apparatuB 

for controlling the connection of storage, 
N. H. Suren . . . . . . . . . . . . . . . . . . . . . . . . . .  689,930 

Batteries with charging lines, controlling 
device for connecting storage, N. H. 
Suren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689,929 

Beating engine, A.  W. Case . . . • . . • . . . . . . . . •  600,097 
Bedsteads, folding metallic, G. A. Mellon . •  600, 1 68 
Bell, E. D. Rockwell . . . . . . . . . . . • . . . . . . • . . .  690,034 
Belt cleaner, H. S.  Hoy . . . . . . . . . . . .  _ . . . . . . .  689,881 
Bicycle, C.  L. Horack . . . . . . . . . . . . . . . . . . . . . 689,967 
Bicycle, F. H. Pierson . . . . . . . . . . . . . . . . . . . . . 690,180 
Bicycle canopy, J .  Anderson . . . . • . . . . . . . . . .  690,342 
Bicycle coaster and brake, G. H. Hammond 689,962 
Billiard cues, self-chalker for, J. Eskerson . .  600,022 
BIlliard table pocket, C.  Fisher . . . . . . . . . . .  600,052 
Binder twine tension, F. D. Ring • . • • • . . . . .  690, 186 
Boat, W. B.  Mothera! . . . . . . . . . . . . . • . . . . . .  690,029 
Boat or boat vehicle, recreation submarine, 

J. Wilson . . . • . • • . . . . . . . . . . . . • . . • . . . . .  690,215 
Book dlsplayer, . E.  G.  Nlcewaner . . . • . . • . . . .  690,373 
Book for the game of golf, score, C. Sparks 690, 123 
Bookbinding sheet, F. Hager . . . . . . . . . . . . . .  689,874 
Boot or shoe finishing machine, W. Gordon . 600,054 
Bottle cooler, A. W. Pulfer . . . . . . . . . . . . . . .  600,076 
Bottle, non-reusable, �odenberg &. Rendell . 689,912 
Bottle stopper, J. S. Alston . . . . . . . . . . . . . . . .  690,220 
Bottles, jars, etc. , manufacturing, C. Chris-

tlausson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690,233 
Box. See Casting box. 
Box handle, C .  S. Dome . . . . .. . . . . . . . . . . . .  690,247 
Brake mechanism safety, W. W. Harmon . .  690, 146 
Bridge, 11ft, E. D. Cummings . . . . . . . . . . . . .  689,856 
Bridle bit, Craighead & Roberts . . . . . . . . . . .  600,017 

��'l,'l,'f� ��w��, ,:�:,s;,n
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Bucket, dumping, E. E. Slick . . . . . . . . . . . . . .  600, 1 98 
Budding nippers or tongs, F. J. E. Vollstedt 690,086 
Bung, expansible, G. W. Bernauer . . . . . . . . .  689,948 
Burial casket lowering device, J.  Bomgard-

ner . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  689,841 
Caisson for repairing vessels and submerged 

surfaces, D. Mason . . . . . . . . . . . . . . . . . . . .  689,979 
Camera multiplying attachment, W. R. 

Spooner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689,994 
Can opener, J. Beauchemin . . • • . . . • . . . . . • • .  689,846 
Can opener, R. W. Newton . . . . . . . . . . . . . • . .  690, 1 18 
Car bolster, railway, J. F. O ' Connor . . . • . .  600,073 
Car coupling, I. L. Kiser . . . . . . . . . . .  690,296, 690,297 
Car coupling equalizer, I .  L. Kiser . . . . . . . . .  690,298 
Car coupling, railway, R. B.  Flckenwirth . . 690,259 
Car, dumping, R. Baggaley . . . . . . . . . . . . . . . . 690,226 
Car Illuminating apparatus, W. S.  Hamm . . 690, 1 45 
Car, railway, C. Vanderbilt . . . . . . . . . . . . . . .  600,201 
Cars, removable curtain rod for folding 

berths In sleeping, H. M. Estabrook . .  689',865 
Carblds, producing, I. L. Roberts • . . . • . . . . .  690, 319 
Carbureter, J. S. Legge . . . . • . . . • . . . . . . . . .  690,303 
Carbureter or mixing valve for explosive 

engines, A. L. Kull . . . . . . . . . . . . . . . . . . . .  690, 1 1 2  
Carding engine feeding device, D .  C. Fisher 690,260 
Carpet renovators, ' attachment for pneu� 

matic, J. S. Thurman . • . • . . • • • . . • • . • • . .  690,084 
Case. See Lamp or bulb case. 
Cash register, E. H. Jahnz . . . . . • . . . . . . . . . .  689,97 
Casks used in brewing opera tiODs, construc-

tion of union, W. Cutler . . . . . . . . . . . . . .  600,240 
Caster, furniture, Jones & Rape • • • • • • • . • • .  690, 1 53 
Casting box, L. · Grossman . . . . . . . . . . . . . . . . .  690,270 
C�aln, drive, H. Renold . . . . . . . . ... . . . . . . . . . . 690, 318 
Chain, driving, H. Renold . . . . . . . . . . . . . . . . . 690 , 3 1 7  
Cbalr, E. A. Farish . . . . . . . . . . . . . . . . . . . . . . . .  690, 1 03 
Change slide, J. G. Hendrickson . . . . . . . . . .  690,280 
Chart, 'adjustable sleeve, H. C. Wilson • . • . 690,2 1 4  
Chatelaine hook, E. C .  Poage . . . • . . • . . . . . • .  689,905 
Check, etc. , and writing fabric for same, 

bank, C. M. Higgins . . . . . . . . . . . . . . . . . . .  690, 148 
Cigar tuck crimper, J.  Haines . . . . . . .  ,· . • . . .  690,272 
Cigarette machine pasting device, R. E. 

Rosewame • . . . . . . . . . . . . . . . . . • . • • • . • . . •  690, 1 88 
Cinder guard, Morse & Tuggle . . . . . . . . . . . .  690,309 
Clamp, G. W. McKenzie . . . . . . . . . . . . . . . . . . 690, 1 75 
Clamping device, J. S. Copeland . . . . . . . . . . .  689,855 
Clamping mechanism, R. R. Osgood . . . . . . . . 690,074 
Clasp, M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . .  689, 9 1 3  
Clay separating apparatus, G. D. Snyder . . 690,082 
Clock case, W. K.  Menns . . . . . . . . . . . . . . . . . .  689,899 
Clothes clamp, W. A. Hines . . . . . . . . . . . . . . 690,286 
Clothes line puller, G. W. Dlepold . . . . . . . . . 690,246 
Clutch mechanism , ratchet, A. Clausing . • . . 689, 853' 
Clutch, reversible, W. L. Judson . . . . . . . . . . .  689,887 
Colfee or tea pot, J. A. McBride . . . . . . . . . . .  690, :1 1 0  
Colfee pot, A. M. Amos . . . . . . . . . . . . . . . . . . .  690,090 
Colauder, A. M. Enzler . . . . . . . . . . . . . . . . . . . •  690, 254 
Collar, apparel, C. A. Scriven . . . . . . . . . . . . . . . 690. 1 111 
CoUar, shirt, Mapes & Minor . . . . . . . . . . . . . . 690,307 
Composite perforated material, H. Parker . .  690,0:11 
Conductor and resistance cord, combined 

flexible, E. E. Werner . . . . . . . . . . . . . . . .  689,93 
Consecutive view apparatus, W. K. L. 

Dickson . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  689.R1i7 
Cooker, feed, L. A. Yourtee . . . . . . . . . . . . . . . . 690, 2 1 8  
Cooking apparatus, gas, E. W. T. Richmond, 

689,909, 689, 9 1 1  
Cork, indestructible bottle, D .  Chambers . . .  600, 01 3 
Cork puller, C. Morgan . . . . : . . . . . . . . . . . . . . .  600,070 
Cotton press, W. T. Bessonette . . . . . . . . . . . . .  690, 1 29 
Cow tall holder, C. W. Colwell . . . . . . . . . . . .  690,236 
Crates, etc. , lid fastening for shipping, J. 

C. Gentry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690,266 
Cream separator, E. M. Cook . . .. . . . . . . . . . .  1189,&54 
Cream separator, J. C.  G ray . . . . . . . . . . . . . . . 689, 871 
Cream separator, cf"ntrifugal, W. C. Hart-

mann . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . 689,878 
Cultivator and pla ntf"r attachment therefor, 

wheel, B .  J. Bigler . . . . . . . . . . . . . . . . . . . .  690,010 
Cultivator and plantf"r, combined, Noren & 

Clyburn . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  600, 314 
Cnrtalns, ma('hlne for looping and stitching 

supporting tapes to, J. Kynaston . . . . . . .  600,027 
Cuspidor, J. Descbamns . . . . . . . . . . . . . . . . . • .  690,245 
Cutter bar, J. J. EUsworth . . . . . . . . . . . • • . . . .  6'90,251 
Cutter head, A. B. Landis . . . . . . . . . . . . . . . . . . 690, 300 
Cyaniding, agitating machine for, G.  

Rubsch, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600,375 
Cycle, C.  L. Horack . • . . . . . . . . . . . .  689,968 to' 689,970 
Cycle stand, Arp & Jensen . . . . . . . . . . . . . . . . 690,221 
Cycle treadle .bearing, H. Nowlgk . . . . . . . . .  689,984 
Delivery apparatus, automatic, O. Perdrlaat 690,179 
Dental appIance, hot air, H. C. Bagby • • • • •  690,224 

(Oontmued on page 19) 
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Dental finger guard. G. M. Williams • • • • • •  689.940 
Depilating process. C.  Burkhalter . . . . . . . . . .  600.857 
De.k attachment. E. E.  Parrett . . . . . . . . . . . .  689.985 
Detonating device. G.  M .  Potter . . . . . . . . . .  689.006 
Digging apparatu •• trench. W. H. John.ton . 689.886 
DiSinfecting apparatu •• I .  W. Wllllt • . . . . . .  690.337 
Disinfecting apparatu.. car for. W. H. 

Francis 689.956 
DI.lnfectlng '';pp���t,i�: ' po'rt�bi�; ' ·W: · 'R; 

Francl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689.957 
DI.play case. portable. F. N .  young . . .  , . • • .  690.341 
Doors or windows, constructing pockets In 

wall .tructure. for sliding. D. Schuyler . 690.081 
Dovetail making machine. P. Hansel . . . . . . .  600.106 
Draft and butllng rigging. R. D. Gallagher. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.139. 690.265 
Draft equalizer. T. A. Edgerly . • . . • . . . . . . .  690.020 
D rawing knife. S.  S. Atkin. . . . . . . . . . . . . . . .  690.222 
Drpdglng uten.il. J. Dungan . . . • . . . . . . . . . . .  690.249 
Dress hQok. Fale. & Rauch . . . . . . . . . . . . . . . .  690.051 
Driving motor. A. E.  Canedy . . • . . . . . . . . . . • . . 690.360 
Urum. ·I:jeating. C .  R.  Harris . . . . . . . . . . . . . . .  690.055 
Dust r,om coal, etc. , means for settling, 

C. E. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.372 
Dye and making same, anthraquinone, M. 

H. I.ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.292 
Dye and making same, brown sulfur, B. O .  

F. Hailer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.271 
Dye lake.  red carbon. P. Juliu • . . . . . . . . . .  690.294 
Dyed · wool. dl.charglng indigo. W. Bern. . .  600.347 
Dynamo. alternating Indnctor. J. Jacoby . . .  690.060 
Ejector • •  Iphon conden.lng. W. D. Labadie . 689.891 
Electric accumulator, Pouteaux & Wolff . • •  690, 181 
Electric controller. G. H .  Hill . . . . . . . . . • . • . .  600. 108 
Electric light adju.ter. J. A. Leggatt . •. • • . . .  600. 1 1 3  
Electric switch. J. J. Gatrney . . . . . . . . • • . . .  690.364 
IiJlectric ,Wire conduits, elbow for, G�  A. Lutz 689,894 
Electrical conductor a.,nd anode, Hargreaves 

& Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689.877 
Electrical earth current •• utlllzfug. E.  Jahr 600.151 
Engine coupling, traction, F. Penn . . . . . . .  689,904 
Engine reversing gear, compound steam, 

L. Hahne . . . . . .  . . . . . . .  . • . . . .  . . .  . . . . .  689.875 
Engraving or sinking die.. machine for. J. 

F. Keller . . . . . . . . . . . . . . . . . . . . . 690.025. 600.026 
Envelop machines, mechanism for delivering 

envelops from folding boxes of. J. A .  
Sherman· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.036 

Eye testing device. C .  F. Kantlehner . . . . . . .  690.154 
Fabric coating machine. E. Armitage . . . . . .  690.007 
�'an or pump; centrifugal. S.  C .  Davld.on . 600.018 
Farl' regl.ter. G.  F. Rooke . . . . . . . . . . . . . . . . 690.079 
�'aucet. G. A. Blake . . . . . . . . . . . . . . . . . . . . . . . 690.011 
Irence construction. S .  J.  Lovele.. . . . . . . . . .  689.893 
Fence machine and stalk cutter, combined 

wire. F.  Schmitt . . . . . . . . . . . . . . . . . . . . . 690.324 
File. P. H. Holmes . . . . . . . . . . . . . . . . . . . . . . . 689.966 
li'lle case drawer, C .  C.  Boykin . . .  � . . • . . . . . .  690,352 
Films. making. C .  N .  Waite . . . . . . . . . . . . . . . 690. 211 
Filter. L. Wanner. Jr . . . . . . . . . . . . . . . . . . . . 690.333 
Finger manipulator. M .  Lyon • . . . . . . . . . . . . . .  690. 166 
Fire alarm . electric. Thomp.on & Midgley . 600.040 
Firearm. revolving. A. H. Stow . . . . . . . . . . .  689.995 
Fir(�arm, single trigger mechanism, C. E. 

De Long . . . . . . . . . . . . . . . . . . . . . . .- . . . . . .  690.243 
Ii'ire escape, R. Bustin . . . . . . . . . . . . . . . . . . . .  689,850 
I<'lreproof door or blind. W. R. Kinnear • • . •  689.974 
Irish hook. E. N .  Hubbard . . . . . . . . . . . . . . .  600.109 
�'Ioor and ceiling con.truction. J.  Schra t-

welser . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 690.193 
Flue cutter. C.  A. Swanson . . . . . . . . . . . . . . . 690.205 
Fluids, continuous compression of, .A. E. 

Chodzko . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  690.100 
Fluid pre.sure mechanism. H .  R.  Ma.on . . . 689.897 
Fumigator, J.  Konig . . . . . • • . . • . . . . . . . . . . • .  690,299 
Furnace, McFarlane & Sterne . � . . • • . . . . • • .  689,901 
Furnace. N .  Wa.hburn . . . . . . . . . . . . . . . . . . . .  690.212 
}"urnace rail support, A. Laughlin . . . . . . . . .  690,064 
Game. G. L. Hitchklss . . . • . . . . . . . . . . . . . . . .  690.057 
Game. J. W. Hambrlcl!: . . . . . . . . • • . . . . . . . . . 600.273 
Game apparatus. R. J. Graham . . . . . . . . . . . 689.870 
Game apparatus. G .  W. Griswold . . . . . . . . . .  689.873 
Game apparatu •• J. McLoughlin . . . . . . . . . . .  690.176 
Game apparatus, M .  Hotheimer . . . . . . . . . • •  690,288 
Harment. J.  A. Scriven . . . . . . . . . . . . . . . . . . .  690.195 
Garment and fabric supporter, E. Snedecker 689,927 
Garment fa.tener. F. K. Hatfield . . . . . . . . .  690.277 
Garment, nether, 1. A. Scriven . . . . • . . . . .  690,196 
Gas generator, acetylene, A. M. Dimmick . 689,858 
Gas generator, acetylene, Mosher &.  Hamm 690,173 
Gas generator, acetylene, T. A. Bryan . . • •  690,356 
Gas lighting apparatu •• C .  Fa.der . . . . . . . . .  689.866 
Gate. D. N. Allgler . . . . . . . . . . . . . . . . . . . . . . 690.043 
Gate. C. H .  Larson . . . . . . . . . . . . . . . . . . . . . . .  690.063 
Glass, apparatuB for the manufacture of 
. plate. J.  G.  Smith et· al . . . . .  ' . . . . . . . .  600.199 

Glassware manufacturing machine, F. 
O' Nelll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690. 119 

Glazed .tructure. A. E.  Rendle . . . . . . . . . . . . . 600.121 
Gold and concentrating ore. and metal ••. 

apparatus for extracting. W. F. Heath· . 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.278 

Gold ores. apparatus .for treating. V .  
, Pazos y Saclo . . . . . . . . . . . . . . . . . . . . . . . . .  690.190 

Grain binder. C. Colahan . . . . . . . . . . . . . . . . . .  690.134 
Grain elevator. L. E. Weeks . . . . . . . . . . . . . . 690.001 
Grain In the field • .  machlne tor shocking. 

. J. McCorwlek . . . . . . . . . . . . . . . . . . . . . . . 689.900 
Grinding mill. Lemer & Hazel . . . . . . . . . . . . 689.892 
Gun. air and . sprlng. F. A.  Simond. et al . 689.923 
Gun. bait. O.  J. De Ro.bey . . . . . . . . . . . . . . . 690.244 
G1ID • •  _tIt up; T; J. Lovett . . . . . . . . . . . . . .  690.066 
H!l'lDmer. pneumatic. W. Burlingham . . . . .  600.358 
Hlind guard for linemen. etc. , .  W. L. Lee . .  600.302 
Harrow. C .  E. Wehreliberg . • . . . . • . . . . . . . .  689.935 
Harrow. , J. Smith . . . . . . .  ' . . . . . . . . . . . . . . . . . .  690.328 
Harvester, corn, I .  M .  Blanchard . . . • • . . • . .  689,949 
Hat. A. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . 690.230 
Haulage and delivery system, automatic, 

R.  Baggaley . . . . . . . . . . . . . . . . . . . . . . . . . .  600,225 
Hay loader. J. H: Thoma • . . . . . . . . . . . . . . . . .  689.931 
Hearth plate for fireplaces. metallic. W. L. 

Dennis . . . . . . . .  . . . . . . . .  . . . .  . .  . . .  . . . . . .  689.952 
Heater. J.  L. Friedman . . . . . . . . . . . . . . . . . . .  689.958 
Hea��gl:n� . ;����I����. ��. ?����I

.��� •. �' . .  �: 690.252 
Hol.t. tiuld pres.ure. G.  Schuhmann . . . . . . .  6811.918 
Hoof pad. J. Campbell . . . . . . .  ; . . . . • . . . . . . .  690.231 
Hot air furnace. W. A. Di.totell . . . . . . . . . .  689.859 
Ice can. C. McSherry . . . . . . . . . . . . . . . . . . . . . .  690.312 
In.ulated electric cable or conductor. G.  E.  

Heyl-Dla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.283 
Iron cutting, shearing machine for profile, 

H. Stolpe . . . . . . . . . . . .  . .  . .  . . . .  . .  . .  . . .  600.083 
Jar holder. A. W. Putrer . . . . . . . . . . . . . . . . . .  600.077 
Joints for rollers, machine for making ex-

tenSion. Sparrow & Nelson . . . . . . . . . . . .  689.928 
Knife blades. manufacture of. R. Herder . .  689.880 
I{nlttlng machine. O.  Lamwer • . . . .  690. 156. 690. 1 57 
Lace protector. .hoe. E. Altman . . . . .. . . . . . 690.003 
Lacework holder. A. S.  Dixon . . . . . . . . . . . . •  689.860 
Ladder, extension, Strauss & 10hnson . . . . . 690,204 
Lamp. W. S. Hamm . . . . . . .. . . . . . .  600.274. 600;275 
Lamp. electric arc. J. H. Hallberg . . . . . . . .  600.105 
Lamp. gas. W. S. Hamm . . . . . . . . . . . . . . . . . 690.276 
Lamp or bulb case. B.  I. RIke . . . . . . . . . . .  600. 185 
Lamp. vapor burning street. J. C.  Cranlger 600.237 
Lamps, incandescent burner for oil, McFar-

lane & Sterne . . . . . . . . . . . . . . . . . . . . . . . .  600. 117 
Land roller. W. J. Dunham . . . . . . . . . . . . . . . .  689.861 
I.atch. T.  B .  Steven . . . . . . . . . . . . . . . . . . . . . .  600.201 
Lathe .tay. C .  H. Clare . . . . . . . . . . . . . . . . . •  689.951 
I,athe tool. G.  S. Van.tone . . . . . . . . . • . . . . .  690.208 
La the. wood turning. G. A .  En.lgn . . . .. . . . .  690.253 
Lathps, etc . ,  mechanism for controlling cut-

ting tool. of. B. D. Barrow . . . . . . . . . . .  689.845 
Lathe •• rotary tool head for. Huhn & Wag. 

ner . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  . . . . . .  600.200 
Lavatory or urinal. Shanks & Simpson . . . .  690.326 
I.ppr. J. G.  Smith et al . . . . . . . . . . . . . . . . . . .  690,200 
Lemon squeezer, A. Baumgarten . . . . • . . . . •  689,945 
Len.e. for grinding. blocking or mounting. 

J. K. Underwood . . . . . . . . . . . . . . . . . . . . . .  689.933 
Lifting jack. C. E. Archibald . . . .  · . . . . . . . . . .  600,128 
Lifting jack. L. O. Henggi . . . . . . . . . . . . . . . .  600.281 
Linoleum floor cloth, manufacture of in-

laid. T. J. Flynn . . . . . . . . . . . . . . . . . . . . . 690.053 
Linotype melting pot.. gas conducting de· 

. 

vice for. G. H. Me.erole . . . . . . . . . . . . . . 600.169 
Liquid fuel and air burner. A. J. ·Fowle r . . . •  689.954 
Liquid fuel heater burner. M .  G. Lewis • • . . •  690.071 
LOCk. F. L . .  Enquist . . . . . . . . . . . . . . . . . . . . . . 600.050 
Lock. J. G. Saxe . . . . . . . . . . . . . . . . . . . . . . . . .  690. 191 
Locomotive boll .. r. J. J. Regan . . . . . . . . . . . . .  690. 182 
Locomotive Inj .. ctor •• heater attachment for. 

E. J. young . . . . . . . . . . . . . . . . . . . . . . . . . .  689.943 
Loom. F. H. Simes . . . . . . . . . • . . . . . • . . • . . . .  690.038 
Loom. J. H. Hurt . . . . . . . . . . . . . . . . . . . . . . . . .  600.367 
Loom, circular, C. N. Brown . . . . . . . • • . . . . .  690,355 
Loom friction pulley mechanl.m. A. S. 

Cowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.016 
Loom .huttle • •  elf-threadlng. J.  H. North-

rop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690. 177 

Scientific Amenca.n. 
Lubricator. J. MacKenzie . . . . . . . . . . . . . . . . . 690.114 
Mea.urlng tape. . W. H. Smalley . . . . . . . . . .  689.925 
Melting apparatus. portable. N. S.  Jenkins. 600,152 
Metal �tructure. expanded. C .  B .  White . . . .  689,938 
Metal structure. slltted blank for ex-

panded. H. E. White . . . . . . . . . . . . . . . . . . 689. 939 
Metal wheels, machine for manufacturing, 

J. W. Bettendorf . . . . . . . . . . . . . . . . . . . . . 690.228 
Metallic rods, machine for screw threading, 

heading and elongating. G� T. Warwick 690.088 
Minerals . or ores, disintegrating and com-

minUting. E. L. Graham . . . . . . . . . . . . . . 689.959 
Mouse or rat trap. E . .  G. Hummell . . . . . .  690.291 
Mower, lawn, M. R. Pruitte . . . . . . . . . . . . . . 689,989 
Mower, lawn, D. L. Griswold . . . . . . . . . . . . . 690,269 
Mowing machine, W. Wugner . . . . . . . . . . . . . 6OO,a40 
Mowing or reaping machine. W. Birtwlsle . 690.229 
Mu.leal In.trument. J.  B. Knittel . . . . . . . . .  690. 1 1 1  
Mu.lcal In.trument • •  trlng. R. Gabrlel.ky . •  600.263 
New.paper holder. M. Mohr . . . . .  , . . . . . . . . . .  690.308 
Nipple. nursing. D. Pick . . . . . . . . . . . . . . . . . . 689.987 
Numbering machln.e. G. H. Miller . . . . . . . . .  600.170 
Nut and bolt lock. J. A. B. We.ley . . . . . . 690.335 
Nut lock. S. E. Baldwin . . . . . . . . . . . . . . . . . . 690.344 
Oil from cotton seed, extracting, E. Van 

, Winkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.331 
Oil .avlng clamp. G.  F .  Bell . . . . . . . . . . . . . .  690.044 
Ordnance primer, O. von Gortz . . . . . . . . . • . .  690,268 
Ore concentrator, R. R. Lee . . . . . . . . . • . . . .  690,301 
Ore treating furnace. Beam & Bailey . . . . . . .  689.946 
Ores, minerals, etc . ,  apparatus for detecting 

, and locating metalliC. F. H. Brown . . .  689.849 
Otes. treating metallic. S .  C.  C.  Currie . . . .  690.361 
'packing and storing vessels, closure for, . G.  · Manlerre . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pail ear. cover locking. J. W. Grier . . . . . .  . 
Paper · box covering machine. P. S. Smith . .  
Paper cutting machine. C .  Seybold . . . . . . .  . 
Paper feeding machine, C. B. Maxson . • . . .  
Paper folding machine. D. I .  Ecker.on . . .  . 
Paper making machine; H. Parker . . . . . . .  . 
Paper pulp .tralner. Vrooman & Kirkland· . .  
Paper trimming machine. C .  Seybold . . . . . .  . 
Peat. apparatus for the production of half-

689.896 
690.104 
690.377 
689.921 
690. 167 
689.862 
(190.030 
689.934 
689.920 

stutr from. C .  Es.er . . . . . . . . . . . . . . . . . .  690.363 
Pencil holder. F .  J. Atkin • . . . . . . .  ; . . . . . . •  689.843 
Phonograph reproducer. E. H. Mobley . . . . . .  690.069 
Phosphates, making water soluble, L. 

Cheeseman. Sr . . . . . . . . . . . . . . . . . . . . . . . . .  600.049 
Pho.phates. treating natural. L. Cheese· 

man. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.048 
PhotographiC printing frame. A. N. Calla-

Phot�;�aphi�' ·.h';tt;'�: ·  W: · ii: ' M�;g�� : : : : : :  g;:g:�:� 
Plano. F. R. Schmid . . . . . . . . . . . . . . . . . . . . . .  600.035 
Plano front. adju.table. A. Vollmar . . . . . . . 600. 125 
Plano mu.lc desk. R. S.  Bowen . . . . . . . . . . .  690;351 
Piano pedal. Dayfoot & Stedman . . . . . . . . .  690.362 
Plano player. autopneumatic. F. Engelhardt 689.864 
Picker arm and roll. W. Wattle . . . . . . . . . . 690.000 
Pie printer. crimper and trimmer. F. K. 

Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .689.848 
Pigment and making same. C.  B.  Jacob • . •  689.882 
Pipe coupling. C. L. Wilmot . . . . . . . . . . . . . .  600.213 
Pipe coupling. fiexlble. R. A .  Rege.ter . . . . . 689.990 
PI.ton. T .  Barrow . . . . . . . . . . . . . . . . . . . . . . . . 690.091 
PI. ton rings. machine for .hammerlng or 

Planl�:{e�gA. � . �������t : : : : : : : : : : : : : :  =g:g�g 
Planing machine feed roll, 

. 
C.  W. H. lliood 690.383 

Planter and fertilizer dl.trlbuter. combined. 
M. P. Brl.coe . . . . . . . . . . . . . . . . . . . . . . . .  690.354 

Plaster board making machine. P. Ryan . . .  690.189 
Pla.tic. mixing machine. J. H. Pearce . . . . . 690.374 
Plow. T. Richmond . . . . . . . . . . . . . . . . .

.
. . . . . . . 690. 033 

Plow. ·B.  D. Baldwin . . . . . . . . . . . . ; . . . . . . . . .  600.227 
Plow. combination sub.oil. gang and .ulky. 

A. F. Maulhardt . . . . . . . . . . . . . . . . . . . . .. . . 690.067 
Plow point.. die for forming welding edge. 

for. Sawyer & Hendrick • . . . . . . . . . . . . • .  689.917 
Plumber'. shave hook. W. F. McNary . . . . . .  600.384 
Potassium magnesium carbonate, making, 

H. precht . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689.907 
Pressure exerting inachine, G.  W. · Green-

wood . . . . . . . . . . . . . . . . . . . . . . . . . .  689.960. 689.961 
Pre.sure regulator. P. H. Reardon . . . . . . . . . 600.078 
Printing llims. pad for supporting. B.  Day . 690.241 
Printing plates. tool for cleaning. lighten' 

ing. or ruling half·tone 01' other. E.  C. 
Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690. 116 

Printing p r e  •• attachment. F. C . · Stockholm 690. 124 
Printing pre.. .heet delivery mechanl.m . 

W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 9 1 9  
Propelling vessels. mean. for. R.  F. Gillin . 600.26 T 
Prun�s, apparatus for preparing, Anderson 

& Swink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690.005 
Pulp dlslnt&gratlng · and drying apparatus. 

F. C .  Crean . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.238 
Pump and valve for ships' or other closets, 

etc .• Sand. & Corcoran . . . . . . . . . . . . . . . . 689.914 
Pump piston. W. H. Kincaid . . . . . . . . . . . . . .  689.973 
Purse. key. B.  F. Gri.com . . . . . . . . . . . . . . . . 689.872 
Quinate of urea. producing. Schutz & Dall-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69.0.080 
Radiator. F. S. Baker . . . . . . . . . . . . . . . . . . . . .  689.844 
Radiator. hot air furnace. R. A. May . . . . .  690. 115 
Radiator. sheet metal. C. Phelp • . . . . . . . . .  689.986 
Rail joint. W. D. Henderson . . . . . . . . . . . . . .  689.963 
Rail joint. J. C .  Furman . . . . . . . . . . . . . . . . .  690.262 
Railway brake beam. G.  W. Chipley . . . . . .  690.099 
Railway cro.s tie. D .  Ford . . . . . . . . . . . . . . . . 600. 138 
Railway electric shifting device. H. 8. . 

Esch . . . . .  . . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  690.255 
Railway frog structure, Wharton, Jr. , & 

Angerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600. 336 
Railway rolling stock. bogie for. 1. A. Tlm-

. mis . .  . .  . .  . .. . . . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . . .  690.330 
Railway .Ignaling apparatus. F. A. Landee. 

" • .. ,. 689.975. 689.976 
. RailWIlY .plke. J. E. Sapp . . . . . . . . . . . . . . . . 689. 916 
iiailway train regl.terlng device. F. S.  

" Granger . • . . . . . . . . .  : . . . . . . . . . . . . . . . • . .  
Railway vehicle. for the purpo.e of lighting. 

heating and ventilation. electrical equlp­
. ment of. A. Zehden . . . . . . . . . . . . . . . . . . .  690.219 

Railway.. automatic track switch for elec· 
trlc. H. S.  E.ch . . . . .. . . . . . . . . . . . . . . . .  . 

Razor, safety, J. Turner . . . . . . . . . . . . . . • . . . .  
Reciproca�ng machine, 1. Peckover . . • . . • .  
Reclining chair. Wright & Anderson . . . . . .  . 
Reclining chair. M. Brayme • . . . . . . . . . • . • • .  
Red lead furnace. Gabel & Kearns . . . . . . . . .  
Refrigerator. J. S .  Conwell . . . . . . . . . . . . . • • •  
Refrlge.rator. L. J. Feldklrcher . . . . . . . . . • • •  
Registering meter. E.  S. I.ham. Jr . . . .  ; . • • •  
Reversing mechanism. G. C.  .Hennlng . • . • • •  
Ring. B. Bleaden . . . . . . . . . . . . . . . . . . . . . . . . . 
Road gate. Anthony & Geer . . • . . • • . . . . . • . . •  
Rock drill. G.  D. Warrell . . . . . . . . . .  .690.042. 690.087 
Rocker. E. J. Light . . . .  , . . . . . . . . . . . . . . . . . . .  689.977 
Rolling mill. T.  Williamson . . . . . • . . . . . . . . .  600.382 
Roof collar or flange. T; P. Bolger . . . . . . . . .  690.350 
Roofing fabric and preparing .ame. C.  S. 

Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.348 
. Roofing fabric.. apparatus for the manufac-

ture of. C .  S.  Bird . . . . . . . . . . . . . . . . . . . .  690.349 
Rotary engine. J. W. Sunderland . . . . . . . . . .  690.379 
Rotary .team engine. W. Lay . . . . . . . . . . . . .  690.164 
Rotating cutter. O. Schaerer . . . . . . . . . . • . . . .  690.323 
Rubber ho.e preparatory to vulcanization. 

machine for " cross wrapping, F. H. 
Brew.t�r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sad Iron. C. F. Grubbs . . . . . . . . . . . . . . . . . .  . .  
Salt. manufacturing table. G .  Weddell . . . .  . 
Sand box. H. M. Stile . . . . . . . . . . . . . . . . . . .  . 
Sa.h fastener. E. A. Hill • . . . . . . . . . . . . . . . .  
Saw teeth. tool for .haping .waged. J.  F. 
Scal�rI��w

F.
· ·Stl;';p.�� : : : : : : : : : : : : :  :.: : : : : :  

Scow. C .  Wink . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Scraper. M. M . .  Muller . . . . . . . . . . . . . . . . . . .  . 
Sewing machine braiding guide. R. H.  

600.353 
690.144 
690.126 
690.202 
690.056 

690.075 
600.203 
600.216 
600. 174 

Sloan .• . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . .  . . . .  689.924 
Sewing machine. button. R. W. Thomson . . 600.329 
Sewing machine button holding clamp. F. 

T. LellIch . . . . . . . . . .. . . . . . . . . . . . . . . . . . 600.305 
Sewing machine • . knot .tltch. C. H. Dana. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.136 
Sewlllg machine motor. H. R. Wellman . . . . 600.334 
Sewing machine rumlng attachment. E. J. 

Toof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.997 
Sewing machine take-up. W. M. Ammer· 

man . . . • . . . . . . . . . .  . . . . . . . . • . . . . . . . • . • .  600,004 
Sharpener for knives, SCissors, etc . ,  E.  E. 

Montgomery . . . . . . . . . . . . . . . . . . . . . . . . . .. 600.1 72 
Shaving cUP. W. E. Cooper . . . . . . . . . . . . . . . .  690.101 
Ship .Ide light and window. G.  C .  Ral.ton . 690.032 
Shipping box. paper holder and cutter. com· 

bln .. d •. J. H. Leonhard . . . . . . . . . . . . . . . . .  600.165 
Shoe turning machine. W. T. Shelll . . . . . . . .  690.376 
Shoulder brac.... L. A. Bower . . . . . . . . . . . . .  690.096 
Sign aling apparatu.. electrl.c. Herzog & 

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.282 

WO�DorMETAL Skate. ice. R. Buatin . . . . . . . . . . . . . . . . . . . . . .  689.851 
SkiP. automatic tipping. W. Smith . . . . . . . •  689.993 
Skirts, etc . ,  supporter for dress, J.  F. Stan-

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. . .  690.378 
Slag. apparatus for handling bla.t furnace. 

Without Steam Power sboal4 P. Meehan . . . . . . . . . . . . . . . . . . . . . . . . .  . 
.... our Foot and Hand Power Smoke conden.lng apparatu.. S. Paling . . . .  . 

689.981 
690. 315 
689.926 
600.368 
689.888 
690.223 
690.024 
689.884 
689.885 
689.944 
690.2011 
690.21M 
690. 1 05 
689.955 
690.0 i 2  
690. 13Q 

Ifaehinery. Send for Cataloguoa Sodium amalgam. making. E. B. Smart . . . .  . 

A-Wood.working MaohiDtIry, ����� !;r:�t���I�! ��;!�'f:o�: . �: .�������: : : : B-Lathes. etc. N,.Y.,iil�il�����:1 Spigot. self-tapping. B. F. Antill • . . . . . . . . .  SmeA PALLS MPO. CO. Spindle. J. F. Keller . . . . . . . . . . . . . .. . . . . . . .  . 
695 Water St., SeDeca Palls, Spring motor. E. R. Johnson . . . . . . . . . . . . . .  . 

Spring motor governor. E. R. J ohn.on . . . .  . �E NG INE.& FOO'" M A C H I N E.  S H O P  O u T F I T S , 
I I T  OOlS AND 5UPPlIE 5 .  ATHEs. :,lBASlIAN lA1Hl  (O 'Wi����';� 's.;r 

AUTOMATIC  � HfJlJ::IER 
APFBL-rlURDOCH COrlPANV. - Cblc:ago, lll . 

Strltes lara ana Fast 1 You conld not connt 1,000 In a mlnnte. but !r�cl:\na:&t���':U' b;h&�Umber of blows 
. 

E LASTIC R OTARY B LOW 
, R IVETIN G MAC H I N E  

for rlvetllljl together articles of Hardware. 
Bicycle Cbalns. Mecbanlcs' Tool., Agricul. -
��l.l:f�.

e'r��z:.e�lli'fo�J:��� Attach-

The F. B .  Shuster CO.NEWoH/;Vs?'A. CONN. 

I i  
m:! 
E !  
g� � . 0 '"  � ... � 
i "  rnS 

N I C K E L  
AND 

E lectrO- Plating 
ApparatuB aud  Material. 

THE 
& V a n W i n k le 
Co., 

Newark. S. J .  
136 Liberty St •• N .  Y. 

30 & 32 S. Canal St . •  
ChlCBllo. 

A ��tl������ �� ��o..t:g. 
will do well to write 
The Air Brush M fg . 

80 Nassau Street, 
Rockford. Ill., . U. S. A .  
THE . .  QUEEN " DRA WINO PENS. 

:::sa......SCIENTIFICALLV 5HARPBNED. 
m 'iii I 

<f ----z8mllijlij 
htcPm'i':,ee;e��e=J��g��e�{i:x����g.::,�ri: 
Drawing {ten.. Only the fine.t Enjl;lIs� Steel Is used In 
the Queen Pen., and they .are hand-rna carefully 
tempered by our improved process. q & CO .. 
Inc .. MathematiCal ... Engineering and !ftc Instl'U-
lJlent Maker •• t O t u  C"estnot St., adelphia. 

The " Wolveri ne " Three 
Cyl i nder Gasoline Ma· 
rine Eng ine . 
The only reversing and self­
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi­
cally no vibration. Absolute­
ly safe. Single, double and 
triple marioe and stationary 
moto1'8 from " to 30 H. P. 
WOLV E R I N E  

M O T O R  WOR KS, G rand Rapids. Mich.  

ARMSTRONI'S P I P E  TH READ I N I  
-AND-

CUTTIN G·OFF MACH I N ES 
Both Hand and Power. 

. Size. 1 to 6 In.cll es. 
Water. Gas. and Steam Fit-

��; ��l�r�I�:'o�l:i:J� 
""'iv .... all!y acknowledged to be 

BEST. prSendtor catalog. ' -:':�i!!!!IIl5;;; T H E  A R M S T R O N G  M F G .  CO .  
,.::;, JJridlreport, Conn. 

R����:�u�::' 
Gas. and Gasoline dl· 
rect from the tank. 
1 to 40 H. poo actual. 
The Sprinlrfield 

Gas Enaine Co. 
21 W. WashingtOn St. 

Sprinlrlield, O. 

THE OBER LATHES 
• For Turning Axe. Adze. Plclr. 

Sledge. Hatchet, Hammer. Au­
ger,. File. Knife and Cbisel Han­
dle •• Wblmetree .. Yoke •• Spokes. . Porch Spindles. Stair Balusters, 
Table and Chalr Legs and other 

. Irregular work. 
�� -� pr Send tor OiIrtuIar A. 

The Ober Mfg. Co., 1 0 Bell St •• Chagrin Fal ls. 0 •• U.S.A. 

WORK SHOPS 
of Wood and Metal Workers. with­
out steam power. equipped with 
BA I'I N E S '  FOOT POW E I'I  
M AC H I N E I'I Y  ___ __ 
allow lower bids on job •• and giVl\ 
=�� r�Y\FX�.:l:.;:r?r�a:�h�:, . 

W. F. " � O H N  BARNES CO. 1 9119 RUBY ST. , ROCKFORO, ILL. 

Sprinkler head. C .  Andrew . . . ; . . . . . . . .. . .  . .  
Sprout puller. W. Waddill . . . . . . . . . . . . . . .  . 
Squib. J. T. Jame . . . . . . . . . . . . . . . . . . . . . . .  . 

���e
p 

p,::¥�e�r �;'t�;'t�; :or:f';r' "& 'E��� : : : : :  
Stand. R. P. Norton . . . . . . . . . . . . . . . . . . . . . .  . 
Steam and air coupling. J. Blattner . . . . . .  . 
Steam engine, auto�atlcally controlled, L. 

C.  Maltby . . . . . . ; .. . . . . . . . . . . . . . . . . . . . .  689.895 
Steam trap. E. H. Gold . . . . . . . . . . . . . . . . . . . 689.869 
Steam trap. D. Arthu r . ; . . . . . . . . . . . . . . . . . . . .  6911.343 
Stone, device for fastening metal or wood 

work to. T. P. Hick . . . . . . . . . . . .. . . . . . .  690.284 
Stool and cane. combined. E. Slagle . . • . . . . .  600, 1 22 
Stop mechanism. F. T. Lellich . . . . . . . . . . . . . 690.304 
Street sweeper. A. Wender . . . . . . . . . . . . . . . .  689.936 
Sugar. crystallizing. H .  Claassen . . . . . . . • . .  690.014 
Sulfuric anhydrld. making. R. Knletsch . . .  690.062 
Sulfuric anbydrid. making. Clemm & Ha.en-

bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.133 
Sunbonnet. C. W. Beehler . . . . . . . . . . . . . . . . .  690.345 
Surveying In.trument bracket. C.  L. Berger . 690.045 
Surveying Instruments. equatorial adapter 

for mine, C.  L. Berger . . . . . . . . . . . . . . . .  690,008 
Su.pension clasp. M. Rubin . . . . . . . . . . . . . . . . 689.991 
Switch. Flint & Dean . . . . . . . . . . . . . . . . . . . . .. 690.261 
Switch and .Ignal rod guide. A. H. Ren- _ .. 

.haw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.183 
Switchboard testing appliance. multiple. 

J. L. McQuarrie . . . . . . . . . . . . . . . . . . . . . . . 689.003 
Synchronizing .y.tem. W. Duane . . . . . . . . . . . 690.248 
Syringe. A. B.  Jaml.on . . . . . . . . . . . . . . . . . . . .  689.972 
Tank or ve.sel bottom. P. De Lacy . . . . . . . .  690.242 
Tap. bottle. A. A. Rlckert . . . . . . . . . . . . . . . .  690.184 
Telephone line •• time regulated ringing key 

for. F. W. Alston . . . . . . . . . . . . . . . . . . . . . 600. 1 27 
Telephone meter. H. A. Holdrege . . . . . . . . . . . 600.289 
Telephone .ystem. F. W. Dunbar . . . . • . . . • . .  689. 953 
Telescope. H. L. De Zeng. Jr . . . . . , . . . . . . . .  690.01 9 
Tent. S.  R. Dummer. J r . : . . . . . . . . . . . . . . . .  690. 1 02 
Terret. F. H. Eller . .. . . . . . . . . . . . . . . . . . . . . . 690.021 
Thill coupling. B.  J. Cloes . . . . . . . . . . • . . . . . .  690.234 
Thre.hlng machine band cutter and feeder. 

automatic. Hill &; Howell . . . . . . . . . . . . .  689.965 
Tide or current motor. H. E. Beach . . . . . . . .  690.093 
Tie plate. B. J.  Coghlln . . . . . . . . . . . . . . . . . . .  690.235 
Tire. cu.hlon. C.  Hlrd . . . . . . . . . . . . . . . . . . .  ; . .  690.287 
Tire or other valve. · G.  H. F .  Schrader . . . .  690. 1 92 
Tire. vehicle. J. W. · D. Car.law . . . . . . . . . . 689.852 
Tobacco trUCk. G.  Tucker . . . . . . . . . . . . . . . . . .  689.932 
Tool, pocket compound, H. Grooms . . . . . . . .  � 690, 143 
Tooth crowns, apparatus for forming seam-

less. J. F. Twist . . . . . . . . . . . . . . . . . . . . . . 690.085 
Toy. J. W. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  689.883 
Toy gun. F. A. Simonds et al . . . . . . . . . . . . . .  689.922 
Toy. mechanical .. J. H. Hill . . . . . . . . . . . . . . . .  690.285 
Tran.lt attachment. C .  L. Berger . . . . . . . . . . 690,009 
Tran.mltter. O.  L. Kleber . . . . . . . . . . . . . . . . 689.889 
Tre.tle and kettle hanger; combined. D. W. 

Inman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.150 
Trolley pole attachment. G. F. Nel.on . . . . .  690. 313 
Trolley retractor. A .  J.  John.ou . . . . . . . . . . .  690.110 
TrUCk. K.  Rushton . . . . . . . . . . . . . . . . . . . . . . . . .  690.321 
Truck frame. A. Klo.e . . . . . . . . . . . . . . . . . . . . 690.061 
Truss, hernial, K. Beyer . . . . . . . . . . . . . . . . . .  690,094 
Tube bendlng apparatu •• F. G. Hamp.on . . .  600.023 
Tufting device for air mattre •• es or cu.h· 

Ions. C. C.  Henderson . . . . . . . . . . . . . . . . . 690.107 
'.Cufting machine. Talge & Koss . . . . . . . . . . . . 690.206 
Tune .heet or dl.k. R. Gabrlelsky . ; . . . . . . .  600.264 
Tunneling machine. J. E. Enni • . . . . . . . . . . .  600.137 
Type case. W. H. Golding . . . . . . . . . . • . . • . . . 690.142 
Type writer computing attachment. J.  H. 

. Neael : . .  . . .  . . .  . . . .  . .  . . .  . . . .  . . .  . . .  . . . .  689.983 
Type writing machine. W. J. Phelps . . . . . . • •  690.120 
T�pe writing machine. H. L. Wagner . . . . . . 600. 210 
Underwear. J. A. Scriven . . . . . . . . . . . . • . . . .  690,194 
Valve. W. B.  M. Bashllne . . . . . . . • . . . . . . . . .  600.092 
Valve. E.  U.  Cro.by . . . .  ; . . . . . . . . . . . . . . . . . .  690.239 
Valve action. pneumatic • .  J . . Wle.er . . . . . . . . . 690.381 
Valve. cut-otr. J.  H. Champ· • . . . . . . . . . . . . . .  690.098 
Valve gear. engine. W. Lay . . . . . . . . . . . . . . .  690. 1 63 
Valve. :JIlotor. C. Plguet ' . . . . . . . . . . . . . . . . . . 689.988 
Valve. rotary balance. F. M. Chappell . . . . . . 690.232 
Vapor . burner. H. F. Smith . . . . . .. . . . . . . . . . . 690.327 
Vehicle brake. J. McKeen . . . . . . . . . . . . . . . . . .  689.902 
Vehicle brake. W. G.  Price . . . . . . . . . . . . . . . .  689,908 
Vehicle. motor. T.  L. & T. J. Sturtevant . . 689.996 
Vehicle. motor. W. J. & G. Lane . . 690.159 to 690. 1 62 
Vehicle .prlng gear. A. B. Hlstand . . . . . . . 600, 1 49 
Vending machine. H. S. Mill . . . . . . . . . . . . . . 690.068 
Ve.sel unloading apparatus. G. P. Wetmore 690.089 
Vise. V .  J. McDonnell . . . . . . . . . . . . . . . . . . . . 690.31 1 
Wagon body. W. Leppert . . . . . . . . . . . . . . . . . 690,:106 
Wagon. dumping. M. G. Bunnell . . . . . . . . . . 689.950 
wat�f ��seJ:nd:��·: . .  �:�.�� . �?� . . 
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Water coolers, machine for making, E. J. 
Wittebolle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  690.0112 

Water heater. E. W. T.  Richmond . . . . . . . . .  689, 9 LO 
Waterproof and airtight fabric.. making. 

W. A. Durrln . . . . . . . . . . . . . . . . . . . . . . . .  . 
Well fiooder. 011. C.  C. Howell . . . . . . . . . .  . . 
Well standing valve. · Blckel & Evan • . . . . . . .  
Wells. split expan.lon bit for · drllling 011. A. 

B.  Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Wire .trekher. W. C. Matthews . . . . . . . . . .  . 
Wooden bf " : ,  E. Mayer . . . . . . . . . . . . .  -. . . . . . . 
Wool, dpvice for removing burrs from, L. 

Offermann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wrench. F. Bottomly . . . . . . . . . . . . . . . . . . . . .  . 
Wrench , J. L. Robison . . . • • . • . . . . . . . • . . . . . .  
Wrench. W .  A. Wolfe . . . . . . . . . . . . . . . . . . .  . . 
Yeast, G. Hellenman . . . . . . . . . . . . . . . . . . . . . .  . 
Zinc from wa.te products of. roa.ted pyrlt .. s. 

extracting. C. Kellner . . . . . . . . . . . . . . .  . . 

DESIGNS. 

690,250 
690.05t! 
690. \146 

690, 359 
689.980 
689.898 

600. 178 
690.047 
690 . 1 87 
690. 217 
690.279 

690.295 

Badge. V. C.  Ruggles . . . • . . . . . • . • . . . . . • . . . . .  35.492 
. Basin inlet, catch , A. · W. KllfZ . . . . . . . . . . . . . .  35, 5:15 

Bath tub trap. F . . A. Radclltre . . . . . . . . . . . .  :15. 5:16 
Bedstead. E. J. Barcalo . . . . . . . . . . . . . . . . . . . . 35. 528 
Boilers, etc . ,  cover plate for, C. B. Ii'air-

,,-eathpr . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . .  a5, 5!lO 
Bolt, E. T. G ilbert . . . . . . . . . . . . . . . . . . • . . . . . • �5, 506 
Book. bill, M. L. Schultze . . . . . . . . . . . . . . . . . . :15.495 
Botti ... W. F. Berman . . . . . . . . . . . . . . . . . . . . . :15. 5 1 0 
Bottle .topper attachme·nt. A. Heunlsch . . . .  35.499 
Boxes, telescoping cover for packing and dIs-

play. B.  B. G"ld.mlth . . . . . . . . 85. 512 to 35. 514 
Burner cRsing', W. Hawks . . . . . . . • . . . • . . . . . .  35,509 
Button. 0;  Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . 85.491 
Ca rton blank. H. D. Perky . . . . . . . . . . . . . . . . .  35.511 
Chafe Iron. E. A. Jensen . . . . . . . . . . . . . . . . . . . . 35,537 
Chating dish laIl)p support.. bracket for. M. 

Selp. . .  .... . .  . . . . . . . . . . . . . . .  . . .  . . . .  . . . . . .  35.500 
Chafing dl .h stand. Savage & Selps . . . . . . . . 35,501 
Chicken fountain, . G .  L. FI.k . . . . . . . . . . . . . . 85.532 
Cigar wrapper c1!ttlng and rolling table. N. 

Du Bru! . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35, 521 
Cijltar wrapper cutting platen. N .  Du Brul . . . .  35. 522 
Cu.hlon Invalid. C. W. Meinecke . . . . . . . . . . . :15.497 
Die section. E. H. Smith . . . . . . . . . . . . . . . . . .  31\.50'1 
Du.t pan. C. J. G ray . . . . . . . . . . . . . . . . . . . . . .  :I!\.I\:\O 
Engine cylind .. r head and che.t. R. E. Olds :m.!HO 
Engine or motor frame. E. V. Dlttllnger . . . .  :l5. lm8 
Era.�r. rubber. B. B. Gold.mith . . . . . . 85.49:1 :15. 4114 
Feather duster, J. H. McConnell . . . • . . . . . .  .' . :l5.[)29 
Ferrule. W. Cronk . . . . . . . . . . . . . . . . . . . . . . . . . 35.504 
Flue cleaner blade. G .  E. Shirley . . . . . • . . . •  35.541 
Gasket or packlnjlt. F. Conlin . • • • . . . . . • . • . .  85.534 
Grate, fireplace. H. A. Stllrr . • . • . • . • . . . . . .  85.542 
Ha rne.s loop. J. Reichert . . . . • • . • • . . . . • . . . •  35. 5 1 5  
Lamp. C .  W .  Beck . . . . . . . . . . . . . . . . . . . . . . . .  85.508 
1.1mb prop bracket. A. W. Miller . . • . . . . . . .  85. 518 
Milk cooler aerators. cooling. drum tor. A. 

WI.ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.531 
Nipple. A. McMurtrie . . . . . . . . . . . . . . . • . . . . . .  85, 5 1 6  
Printer' . frame or caSing. check. L. M. Todd 85.523 
Pump member. balance. T. H. Schmutz . • . .  35.533 
Puzzle box or ("asp, F .  Voge]sgesang . . . . . . . .  35,543 
Ra.p or llie handle • •  J. R. Frye . . . . . . . . . . . .  35.505 
Sewing machine loop taker. Dlebi & Grieb . .  35.525 
Sewing machIne nppdlf', F. W. Merrick . . . . 35,524 
Sewing machine table toP. F.  F. Savage . . . .  35.526 

(Conttnuea on paue 80) 



TO ALI. W IIO SUF1'ER FRO�[ 
Spinal Deformities 

8a per cent. cheaper than the old methods. 100 per cent. bettier. 
�Ve1��b�ot?�d��e\'o��kl��. \���:� and Children ; none too young, none too old to be cured. 

V'e offer t.he only Scientific Appliance 
ever in vented for the relief and cure of 
this unsightly condition ; cured IVlr .  P. R. 
Sheldon , the iu\'untor, of CUI'vuture of the 
spine of 30 years' SltUlding. 

Th row away the  c u m berso m e  
a n d  expens ive  p l aster  o f  par is  
and s o l e  leather  jackets. 

Our A ppl
i
ance is light in weight, dur­

able, and so conforms to the body as not to 
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prill('iples, and is truly a godsend to :111 sl
l
jfer�rs from spinal troubles, male 
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PhYflicial1s, PhySiC9.1 Instructors and tho� who know from experience of our 
wonderful Applbnces. Satisfaction guaranteed. J ' r I eelil *4 to e::!5. 

STEAMRGIlO. N.  Y . ,  Fehrnary 9th, l !lO1 .  
After having worn tht' pla.<;ter of paris j:\l;kets, I c : m  truthfu l l y  S:IY 

yonr applbnce is f:tr more comfortable to wear. It corrects CllrV:lt ure 
quitl;: a .. 'i w,' 1 1  and tit..<; the body so perfectly that no one would SUSlJect I 
w u,'i wearing one. You han' my l ifelong gratitude and we l l wislicfl. l O A  I l Loon. 
Th�hrfoe h��:teAl�!a:��tJ j:�k�� ��:t81���::,!:�ghtJee;g}�do���el�� dijf.renee of 1 1 5  ounce!. 

TI lE  1> I I ILO B U R T  �l '}" G CO., 69 ' Third Street, • • • •  - - • - J.n mestow·n, N. Y.  

· IDEA L MFG. 

I F  Y O U  S H OOT A R I F L E  P-istot or Shotgwn, you'l l make a Bun' s Eye by sending three 2c. stamps for the Id-eal Hand-book " A , "  126 pageR !!'ltEE. The latest Encyclvped.a of .. li.'rms, Powders, :S hot and Bullets. .Men­tion SCIEN T [ F I  C AM E R 1 C A  X. Address CO., NEW H.A.V�N. CONN . •  U. S. A. 

,.....,.. 7-.: � c::::::o F O R  E V E R  Y '-'" � � �  P U R PO S E .  

R a i l s , . Porta b l e  Track ,  Switches, Etc. 

A R T H U R K O P P E L ,  6 6 · 6 8  B road St., New Y o r k .  
Send for Cat.'l.iogue. 

" O N E  TEST R EV E A LS 
' T I S  BEST F O R W H E E LS "  
'l'he  Fisk Tire stands t h e  wear teaib�ri ��be�.i l�?l'�:. a/�l�� 

as ea�i]y, onte,' cover· loose. :Undc skilled work­Have perfect catalog. 
ll B E R  C O . ,  !·'ALLS, M ASS. 

W O R K S  L I K E  A C H A R M .  Perfect satisfaction i s  experi. enced using our No. 5, 6 or 9 
l!i�t�tn�*�c't���:.d�r�n'l<no� ratchet power. Gears boused from dust. Chasers set by grad-
re�t��d f���nttr�:�ln�a�b�Te rf� motion, opened to permit oi pe 
u� ��� j�� ���:ea��lal��o�ee��) 
The Merrell Manufactur­ing Co., �01 Curtiss Street. 

T H E  M I ET Z  & W EISS K E ROSENE 
and GAS Engine 

bnrns K E R 0 S E N  E cheaper and safer than 2aso· Hne. Automatic. s imple, re· liable No electric battery or flame used. Perfect regu­latiolJ. Belted or directly coupled to dynamo for e]ec· tric lighting, charging 8tor­aile batterlf'}s, pumping and all po""er purposes. 
� Send for Catalogue. 

A. MIETZ, 
] 28-1 38 MoTI' ST., NEW YORK_ Awarded Gold Medal Pan-American Exposi­tion. Buffalo, 1901 . 

Now is the time to subscribe to the 

SCI[NTlflC AM[RICAN 
for the year 1902 

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

Automob i l e  Eng ine  Bu�?;ess 
After careful te8t.ing we offer to the public, witb confldence, the 
:-;., B .  & M. Compound Engine Dimensions of Cylinder are 2� and 5 in .  x 4 in. stroke. Height of 'En� ine 21 in. Base 8x12 in. Wei�ht. EnglUe. 
t)r, Ibs. 3 crank shaft bearings. All 
;�;:r:igf ?ne::t��::r�f sb:p-��.ze .  AfriS!�� 
t���� pp�r� ;i��n��'��s�ro$e c�y:g h :l ild running gears and make parts. 
� IIAEFFE��c!����IA�FF��'BU�C� «  lfl::���ort

, N. y" 

A R T E S I A N  
Wells, Oll and Ga� Wel ls drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac-
��ie,:!D��n�:rlh :i;�ry;t':'Dp���� same. Portable Horse · Power and Monnted Steam Drill ing Machines for 100 to 12()() ·feet. Write us stating exactly wbat 18 required and send for illus­trated catalogue. Address TY!.��:..'!_!l!:!�..!�..!�EI�I.!�yAO��. SJ:�=f; CO. 

Scientific 
Shoe vamp blu n k , H .  L. Evans . . . . . . . .  , . . . . .  35, 544 
Speculus bhldes, b l a n k  for ear, H, Pedrett i 35,498 

§po�:H1S, f
,
oJ'k� , � tc " iJ and lc [01 " ,  A. G. Roge rs ?�,�O� 

:sp l'l ng , Ii . L . h. t'cl c r . . . . . . . . . . . . . . . . . . . . . . . . 30, 00 1 
Stock, }" . A. Sduu"'ft > I '  . . . . . . . . . . . , . . .  , 3G , G-:lG , 35,546 
Stra p el ld a t t a c h l.ll f"' l l t ,  D .  l\ l c M i l l a n  . . . . . . . .  35, G l 7  Throat buml , i\ l .  B. D m pe r  . . . . . . . . .  , . . . . . .  35,400 
'I' rouscrs huuger,  J .  n .  Hough . . . . . . . . . . . . . .  35, 527 
V e n d i n g  mach iue case, M.  F: Price . . . . . . . .  35, 5 1 9 
V e n d i n g  m a c h i n e  merchandise chute, M. F.  Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  35,520 

T RA D E  MARKS. 
Animal traps a n d  t a c k  h a m m e rs, ,Animal 'I' I 'ap co . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 602 
Apparel a n d  articles pertaining to surgery ,  certa in n a med weal'ing, De i m(\l L i n e u  

Mesh System ' Co . . . . . . . . . . . . . . . . . . . . . . . .  37,552 Banjos a n d  ba nj eu ri nes, J. ,V. Stern & Co. 37,537 
Beer, fel'mented and cH rbon a t ed , H. Otter-stedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 566 
Boots and shot.�s, Ma gnetic Shoe Company . ,  37,548 
Boots a n d  shoes, G .  H .  '''eber . . . . . . . . . . . . . . 37,549 
Boots a n d  shoes, Desnoyers Shoe Company . .  37,550 
1l l'CHst shields and bust im p rovers , l�. W .  

M a ttox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,545 
B u t t e r ,  l'ggs, cheese, w i l li ,  crea m ,  �l nd ice 

c n ' a m ,  H u z('l woou CompaIlY . . . . . . . .. . . . .  37, 563 
C a l l 1wd S a l m o l l ,  Alaska PacliN'S' Association 37 , 557 
C ht'\ '8f' ,  lanl ,  m a tches, che root s, crackers, a n d  

bali i n g  powde r, 'l'h reefoot B ros. & Co . . . 37, 562 ChClU ic:. l I p l't.:pumtion, certain na med , D. D. 
�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �� 

C h c m i c a l  prepara tions,  certa i n  n am ed ,  Du n bar COll lpauy . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . 37, 574 
C h e m i c a l s  for pbarmaceutical  purposes, Chem-

i scbe Fabrik D r .  Adolf He i nema nn . . . . . .  37,573 
C iga rette papers, Maison P.  B.  Jab . . . . . . . .  37,538 
Coal,  T .  J. McLe ish . . . . . . . . . . . . . . . . . . . . . . . .  37, 604 
Coa t s ,  b a ts, and caps, J. A. Johnson . . . . . . . .  37 , 541 
Coffee, ce rea l substi t u te for, Cofateno Com -

p� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � �  
Copper, rl'ennessee Copper Co . . . . . . . . . . . . . . . . 3 7 , 60[) COl"sets, W. M. 'l' i t u s  . . . . . . . . . . . . . . . . . . . . . .  37, 542 Cotton piece goods, Be l'n h e i m e r  & V\' a l te r  . .  37, 540 
Drugs and med icines , cf' r tu i n  named, F .  W. 

McGee & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 576 
Dyestuffs, Fu t'benfnbriken of El berfeld Co . . 37,571 
glect l'odes, electric battery, Leclancbe Bat-tery Co . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •  37, 596 
F l o u r  made from bananas, R. Crtlsel1as . . . . . .  37 , 5 6 1  
F o o d  prod u cts , cerea l , "Force" Food Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 560 Food , ",beat brea kfast,  "'"ashburn C rosby 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 558 Game apPU I'u tus, J. W. Gedney . . . . . . . . . . . .  37,536 
G a m e  boa rds and the plns ing rings 0 1' dis l .. s used therewith , C �lI' l'om A rcb u rcna Co . . 37, 535 
G roceries, cert a i n  n a med , D.  Cole . .. . . . . . . . . 37, 55G 
G rocf'l'ies, certa i n IHIlli Nl , G ri ggs, Coopcr & Co. , . . .. .. . . . .. . . . . . . . . . . . . . . . . . .  3 7 , 556 
H i n ges, spring,  Stover M a n u f a c t u l' i l l g  Co . . . 3 7 , 60 1  
I-lose 8 U P POl't{'I 'S,  1 .  B .  l{ l e i n p l't R u bbt.'1 '  Co .. .  3 7 , 54G Household goods and furnitu l'e, m i l l i a tu l'e, 

E.  H u n t i ngton . . . . . . . . . . ..  37, 587 
I nsu la t i ng v a r n i shes and compo\ l n d s  for insu l ­

a t i n g  p u r poses, S t a n d a rd V n rn i sb "'orks 37, 569 
Jewelry and pla ted ware a n d  t i m C"  keeping i l l ­struments. certa i n  name>d.  J .  H .  MC'yel' 

a nd B roth el's . ,  . . . . .  " . . . .. . . . . . . . . .  37, 533 
J o u r n a l  bea r i n gs, l in i ng metal for, ""T. H .  

Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37,599 
Lea t h e r  a n d  m a n ufac t u red leather good s,  . 1\ . 

T rostel & Sons . . . . . . . . . . . . . . . . . . . . . . . . 37,551 
Life p reservcrs, Ayvad M a n ufnctul ' ir g Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 600 
Li n i l lgs, i n te r l i n i ngs, a n d  pocketi ng-s, E. R. 

B i tldle . . . . . . . . . . . . . . . . . . . . . . . . 37,539 Lime, hydrated, Charlcs Warner Company . .  37, 570 Lithia wa ter , carbona ted watcr, and ginger 
champa g ne , 'Ya u kesha Hazel Pu re Watcr 
Co. . . . . . . . .  , . . . . . .  , . . . . . . . . . . . . . . . . . . .  37, 56G Macaron i ,  vermicell i ,  spaghctti , and noodles, 
J . H.  Bake r . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 550 

M a t t resses, Scranton Bedd i n g  Company . . . .  37, 55�l Medicated tablets, Mecca Remedy Company 37 , 584 MediCine, certain named ,  Romoc Company . . . . 3 7 , 581 Medicine composed of vegetable e x t racts, p ro-prietary, H. G. G. F i n k  . . . . . . . . . . . . . . .. .  37, 582 Milk tester, cen trifuga l ,  D. H. B u rrel l  & Co. 37, 580 
Necktie holders , 11' . L. Church il l . . . . . . . . . .  37,544 Ointment, J.  G. Elm . . . . . . . . . . . . . . . . . . . . . .  37,585 Packing house products, ccrtajn namcd, 

Scbwa rzsch i l d  & Sulzberger Com pany . . . .  37 , 004 Paints lind insulating llin terials, Akt iengdl-
sch a f t  fur A spha ltirung und Dach bedeck-ung vOl'mals Joha nnes ,Jesel'ich . . . . . . . . .  37, 568 Pens, fou n t a i n ,  L. E. "\\'aterman Company . . 37, 530 

Precious stones for jewelry, im i tatio ns of, Regnel l ,  Bigney & Co . . . . . . . . . . . . . . . . . . 37,531 PreSsing 1 1'0118, compressed air and gas heated, 
Sheftall & Hilborn . . . . . . . . . . . . . . . . . . . . . . 37, 588 Remedy for certain named diseases, Protec-
tine Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37,580 Remedy for colds, cougbs, ano I! rlppe, W. C. Simpson . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 37, 578 Remedy for coughs, Six Hour Cold Cure Co. 37,577 

Rempdy for rhcuma tism , Yalentiner & 
Sc-h\val'z . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  37, 579 

R u hber belt i n g ,  h ose, and packing, Combina-
I t iOIl Rubber a n d  Belt i n g  Com pan.r . . . , . .  37, 597 

Rubber, certain named articles man ufactu l'ed 
from, Goodyear Tire & Ru bber Co . . . . . . . 37, 5!l8 

Sa lve, E. I .  Rice . . . . . . . . . . . . . . . . . . . . . . . . . . 37 , 586 Sewing machines, O .  L. Chase . . . . . . . . . . . . . .  37, 590 Sewing machines, Illinois Sewing Ma ch in e  Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 591 Skirt edgings and bindings, Velu tina Bias Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,543 
Stock i ngs , A. L. Brown . . . . . . . . . . . . . . .  , . . . . .  37,547 Stone, a rtificial,  Silicicite Stone & Emery Wheel Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7 , 603 Tablets with figul'es in .rel ipf, Martin et 

Cochard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 534 Tea, Sprague, Wa rner & Compllny . . . . . . . . . .  37, 567 Teething rings, W. L. Strauss & Co . . . . . . . . 37,572 Tonic, T. A. M i l ler . . . . . . . .  , . . . . . . . . . . . . . . .  37, 583 vVashing machines, E. H. H uenefeld . 37,592 to 37,595 'Vatchcase bows, Ledos Man ufactu ring Com-pany . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 532 

LABELS 
"Adrian ' s  Adexel Coffee, " for coffee, G. S. Adrian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 882 "Bang Cannon Crackers, " for fire crackers, 

H .  P. Diehl & Co . . . . . . . . . . . . . . . . . . . . . . . . 8, 873 "Duroy Port Wine, " for port wine, Duroy 
& Huines Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 879 "EI Malecon, " for cigars, cigarettes, and smoking and chewing tobacco, Manrara Brothers Company . . . . . . . . . . . . . . . . . . . . . . .  8,875 

HEI Suel0, " for cigars, Lilienfeld Bros. & Co, 8, 883 " Resclle, " for a medicine, C. L. Robb . . . . . . . 8, 880 "Scottish Rite ," for Cigars, F. J . . Graves & 
Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,874 "Stand On End Ruberoid Roofing, II for roof-
Ing, Standard Paint Co . . . . . . . . . . . . 8, 885, 8, 886 "Tissera ' s  Famous Ceylon Teas," for teas, V .  L. T issera & Co . . . . . . . . . . . . . . . . . . . . . . . .  8, 876 "Triumph Bl'a nd Rye Whiskey ,"  for whiskey, Casey Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 884 

"Velvet Skin Complexion C rea m , "  for com­plexion cream, C .  W .  Waterman Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  . 
" YO

.
l'k'S Honey, "  for honey, G. W. York . 8, 877, 

PRI N TS. 
"Delmac Liver Regulator, " for a medicine, Delmac Medicine Co . . . . . . . . . . . . . . . . . . . . . . . «0 "Buttercups and DaisIes, " for wall paper, Law-rence & Bu llen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444 "Mnlben'y Busb , "  for wall paper, Lawrence 

& Bullen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443 "Nuts and �fay, " for waU paper, Lawrence & 
Bullen . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442 hTbe Mi ller, " for ladders, Miller Ladder Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441 

A printed copy of the speCification and <1rawing of any patent In the foregoing list, or any patent In print Issued since 1 863, will be furnisbed from this office for 10 cents, provided the name antI number of the patent desired and tbe date be given. �ddre8s Munn & Co. , 361 Broadwuy, New York. 
Canadian patents may now be obtained by the In· ventors f o r  nny of the Inventions named in thp fore­going 118t. For term s  and further partl(,tl1ars 

IlddrQ�8 Munn & CO. , 861 Broadwar, New �ork. 
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The -Locke Adder 
!afc�;li ��}lI����;il�l��l1d��t) ���,�er::l���?��,:�d \�����,l: l�w.':{�� 
Sllbtrac�-s, Mul tipl ies, Divides. Eu.sily le:trned, 1:\Sts Il lifetlme. 
S!l.VCS tune. ·labor, money, aud 

QUICKLY PAYS FOR. ITSELF Ensures .'l.t.;1·l1racy, re l eases from mental strain, Adels all columns 
shnuh�lIIeously. Capacity 999,9�9,��9. 
An U mm l lclted Let t e r :  EXh:CUTI VE DJ-:PARTMKNT, A USTIN, TEXAS. e. E. LOCKE i\h'G. Co .. , August 1 2, 1901 .  

GK!,oTu:m:����,t'th���\:�;e cannot afford to pay flt:veral 
hundred dollars for an adding machi ne, the LOCKE ADOU, is a 
most satisfactory �mb.'!titute. I t  is a val uable aid to the busy !lC-���ns��l�id a�
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e can be had for only $5.00, 

Very respectf
sgk' LEE JAM�SON, 

(State Revenue Agent). 

Descri::i��C��O�I�t' ��EE�llnrgC8 P������'auted. 
C. E. locke Mfg". Co . 2 5  Wal nut  S t . ,  Kensett, la .  � GLASS 'J' U BE CUTTER. . Cuts a Perfect Circle. 

- " APFEL-lll UR])OC]( COMPANY, 82 Lake St., Chicago . 
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, CYPHERS INCUBATOR, 
World 's Standard H atcher.' Used on 26 Gov. Experiment Stations 

in U. R., Canada, Australia and New 
ZealaLld ; aLso by .America's leading 
poultrymen and thousands of others. 
Gold medal and highest a ward a t  
PanRAmerican, Oct. 1901. S2-page 
circu1ar free. Complete catalogue. 
196 pages, 8x11 tn., mailed tor 1� 

.Ask nea.rest office tor book No. 1 34:-
CYPHERS I N ()UBATOR COMPANY, 

Buttalo, N. Y.,  Chicago, 111., Boston, Masa" New York, N. Y. 

T
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thousands of poultry raisers i . name. 
oue can run it, be::ll.use it tuns itself. A n y one cau 
own i t, because the vr ice is rigbt. I ncubatOT and reo 

�i!�sg��\���o�ft�:
o
; n����l����:�����!�.l l 0�����8 ne�re�t offic�. 

Sure Hatcb Incubator Co. ,Clay Cen(�r,Neb. , or Columbus,O. 

SH�EJ'1l:��S POULTRY 
a n d  A l m a n ac for 1 902 . 1 60 pages, over 
l UO d l Ustrll t ions of f'owls , Jncu bllt.ots, �Hrooders, 

Suppl ies, etc. How to raise chickeL.S sue· 
their care , d i seases and relDf'd ie.. !lia­

with full  d e s c r i pt ion of Pou l t ry houses. Al l o.bout I ncubators, Brooder8 a n d  th(,ro l lgh­
bred fowls, w ith l( )west prices. Pricl' only 15c. 
C. C.  S H O E M A K E R .  B01 288, I'r •• porL, 111. 

EDSON'S SYSTEM ��v��
e

o�)]t�WiYi(S S" .:d 
CESS:::"OOL matter . Smal ler Com plete O u tOts for Private 

Estates, Hotels 
and Institutions. 
The U. S. 
M I Utury 
Government 
abro!\d Illld many 
cities in the U. S. 
use our outfits. 

Send for Catalog K 3. 
JEnSON M ANUFACTURIN G ()O., 

182 ()ouuucrclnl Street, Boston, M oss. , U. S. A. 
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Ualuabl� � Books ! 
� � �  

REVISED and ENJ.ARGED EDITION of 1901 
The Scientific American 

1 5 ,000 Receipts. 734 Pages. 
Price, $;").00 in Cloth. $6.00 in Sheep. $6.�0 

in Half Morocco. Post Free. 
Tbis work has been re­vised and enlarged, 

900 N ew Formulas.  
The work is so arran�ed as to be of use not only to the specialist, but to tbe �eneral reader. It sbould have a p l a c e  in every bome and workshop. A circ:ula.r containin� f u ] ] Table of Contents will be sent on application. Those wbo already bave the Cyclopedia may obtain tbe 
1901 APPENDIX. 

Price, bound in cloth. $1.00 postpaid . 

The Progress of Invention 
In the Nineteenth Ce.ntury 

By EDWARD W. BYRN, A.M. 
_ Large Octavo. 480 paq ... 

3OO1UustraWms. P-rice$3.00 
lY'!lt,.��c:''t$trtf';" it:;. :�d 
THE most lmportant book ever pubJ isbed on invention and discovery. It is as read­able as a novel. being written 

in/�.\'��a.fks�!�·S a most com-prehensive and coberent nc-
���g��s��: t�f�:�lt� ,�:�Fct� en age of invention," result­ing in industrial and commer­Cial development which is witbout precedent. A cbrono­logtcal cdendar of the leading inventions is one of the most important features of the book, enabling tbe reader to refer at a glance to im pOl'tant Inventions and discoveries of any pal'ticular year.. 1'be book is printed with large type, on fine paper, and is elaborately 
Il lustrated by 300 engravings and is attractively bound. 

EXPERIMENTAL SCIENCE. 
By GEORGE M. HOPKINS. 

THIS Is a book full of 
interest and value for 
Teachers, S t u d e n t s, 
Rnd otbers who desire 
to i"'part or obtain a 
practical knowledge of 
PhysiCS. l·his splendid 
work gives young and 
old something worthy 
of thought. It has in­
fluenced thousands of 
men in the chOice of a 
career. It will give any­
one, young or old, in­
formation that will en­
able him to compre­
hend the great im­
provements of the day. 
It furnishes sugges­
tions for bours of in­
structive recreation. 

20th edition. Revised and eniarged. 914 pages. 820 
��YJ: $l,�W��tMal�oA}��o��o�l$tR;o��ice. by mall , post-

MAGIC Stage I l l us ions  and Scie nt ific Diver­
sions,  i n c l u d i ng Tr ick  Photog raphy. 

Tbi. work appeals to old and young alike. and 
it is one of tbe most at­tractive holiday books of the year. '�rhe i l lusions ar" llIustrate� by the 
f�:�e:�J1r�� �ip����a6f the tricks are, in many 
�����idt�t���� n et:,� 
:�!�: in����:,infirel_��� lng, 8 W 0 r d-swal1owin� ventriloquism

l 
m e n  t a I m a g  1 c .  anc ent ma�ic, ' automata. curious toys, 

f�af;:ce:.���dP��:o::.\'j��: tion of moving pboto-
���lb�� �d a�11 :S��lat�t 

By A. A. HOPKINS. 

maktn� a band!olQme vol­ume. It Is t a s t e f u l l y  
rrinted and bound. A c-
f�s�-:,,�:��ege rle t�:a�3: 

568 pages�r& �::.k Irfc:r$al.�O. 

A Complete Electrical Library. 
By PROF. T. O'CO NOR SLOANE. 

An inexpensive library of the best hooks on Electricity. Put up In a 
�h�� 1� I guit� g }.,��Xt�: student. the amateur, tbe worksbop. the electrical 
��Fek�s� ed'oms����: ��� .-----------iiiiiilll l · 1 books. as follows : 
Arithmetic of Electrlci ty 138 pa�es, • . .  $1.00 
E�;��� '�·o: ��k�n�lgg 
How to Become a Sue-�i�"f�i 

.
Elec:r�ci�il� 

Standard F.lectricaJ Dic­tionary, 682 pages, $3.00 
E�;;��?it: �i�p.lified$l� and ove,· 450 ." •. ,"".m" UY1U<. 

A valuabl.e. and ind1.spensable addition to every libra1'll. . 

th���o�erfieV�\���C�s����:t"�-;;I� �:.,�� ��ngl J':�r�lg 
:������ernl��teen;�t��t�o�C!�S[.?elS���t�lO�!�u��d Price of $�.OO for the complete set. The regUlar price of tbe five volumes is $7.00. 
or .Full descripUve C/irCUlaT8 of above booko will be matle<% fTee upon applicaUon. . .  

M U N N  eft CO. , P u bl ishers,  
36 1 B R OADWAY N E W  Y O R K .  
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pOOble SAf�:��7,�, 
Tied ? "  tells you how to do i t .  
Thousands h a v e  large ly increased their sal aries by follow i n �  ou r plan.  

W E  T E A C H  BY MAIL iUc('hanh:al 
01' Eleet rieal EngIneering ; DrawIng ; 
A rchitecture; Bookkct>p l n g ;  Ornamental 
Dellgn ; German; Spanish; i'rench, ett:. Circu­
lar free . State subject that interests you. 

I nlernat l o n a '  Correspondence Schoor • •  
BOll 8 4 2 ,  S c ranton, Pa. 

E L E CT R I CAL E N G I N E E R I N G  
TAU G H T  B Y  M A I L .  

Write tor our Free lIIustrated Book. 
.. CA N I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
'Ve tto"�ch Electdcal EngineerinK. ElectrIC Lightln�. Elc(: tric H:u l ways, l\lechan ical Engineermg, Steam Engi­

IHH:ringJ !\I echanical DrawioJr. at :,>'OUf hom!' by mal l .  
�;t�2Ce�1! IllIJC:� I�Y��Gi � "E � �Stl N

n
� 'l�I�j,rU T J<�, 

Dept. A,  240·24:2 \V. 28d St. New York. 

EARN MORE Study in spare time. 
We teach you by 
mail in your spare 
time wbat you need 

to know to earn more in your own business or another. 
fli�\����1·Al:iRll?,�.��t:I�:'8i!;·:;. �;�!:!��c.::,;; J ournali Slu, Book keeping, etc. 

Write for free catalogue 6, with full particulars. 
BEST BOOKS FREE. 

THE CONSO L I DA T E D  S C H O O L S , 1 5 6 Fifth Ave . .  N .  Y .  
ine l ll , l ing the Un ited Correspoll(itmce Schools and oth�log. 
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be alarmed and d is�usted. 'rhese 
germs are the cause of most d i t)­
eases. Pure water would prevent 
them and perfec1 ly pu I'e wate r 
can be produced only by using 

tbe WIdely celebrated . .  

Berkefeld Filter, 
whiCb is constructed ou the most scien­
titlc aDd hygienic pl inciple. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 

Berkefe ld  F i lter Co . ,  4 Cedar St. ,  New York. 

SALESMEN AND 
AGENTS WANTED 

B I C  W A C  ES-Our Famou. 
Puritan Water StUI, a won ­

derrul inveution-not a filter. 
21,000 o.lrt:ady sold. Demand 
enormous. Everybody buys.  
Over the kitchen stove it fur­
nishes plenty of distilled , aer­
ated drinking water, pure , de­
Heioul and safe . Only method. 
nistilled Water cures Dyspep­
sia, Stomach , Bowel, Kidney, 
B l adder and Beart Troubles ; 

tt-"J'orev<,nta fevers and sickness. 
Booklet. New 

PI,an .. '.l' .... " .. etc. FREE 
HarriliOD Mf"&,_ Co., 
Harrison Bldg., ClueingaU, O. 
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Reliable and Safe. 
SELF-CLEA N I N G, N O N -C L O G G I N G. 

U s e d  'V itb or W i t b o u t  Glassware. 

Powerful and Brill tant. CapaCity. 5(M) candle 
power, 10 hours. one filli ng. Costs 1-3 cent per 
hour to operate Gives the mOflt Ihrbt for the 
least money. ADAPTED TO ANY I NTERIOR 
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Lamps. Jobbers and agents, not a few. find 
our lamps AI, and !load easy seUers, owing to reasona­
ble prices and liberal terms. Investigate before buying 
other ma.kes. We have been in business 30 years and 
know how to make a good lamp for little money. 
The T u r n e r  B rass Works,  1 0 2 E.  K i nz i e  St., C h icago, I I I .  

D L H O L D EN . REAL E STATE TRUST B LDG PltILA , PA 

RSEC"EALED' ICE MACH INES 
S U .  r l R S T  PA4( S( I(NT I ' l (  AM ( R I CAN SlPT  2 l a 9 �  

I Can Sel l  You r Farm 
or otber real estate for caSb, no matter wbere located 
Senti description and selling price and learn my wonder.­
fully successfnl plan. W. M. OSTRANDER­
N ortb American BUilding. Philadelphia, Pa_ 
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invention IS probably patentable_ Communica­
tions strictl y confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents ta.ken through Munn & Co. receive 
special notice, witbout ch r. r!!e. in the 

Sci¢ntific Jlm¢rican. 
A handsomely I l l ustra t ed week l y .  Lar�est cir· 
eulation of any scientific .1ournal. Terms. $3 a 
year , four months, $1. Sold by all newsdealers. 

MUNN & CO . 36 1 B roadway .  New York 
Branch omce. 620 F St. W ashl�n. D. C. 

Scientdic American 

HTN'l'S TO CORRESPONDENTS. 
Names and Address must accompany al l letters or 

no attention will be paid thercto. l.'his Is for 
-our  information and nut for publication. 

References tv former a l'ticles 0 1 "  answers should give 
date of paper and page or l IumbC l' of question. 

Inquiries not auswercd in  " easonable time should be 
repeated : corresponden t s  w i l l  bea r in mind that 
some answers requ i re not a l i t t le resca rch, and, 
thougb we endf'a VOl' to r(" I)ly to all either by 
letter or in th i s  department ,  eacb must tak� 
bis turl l .  

Buyers wish ing to pUl"chuse any a rticle not adver· 
t ised in our columns 'w i ll be furnished with 
addresses of houses manufacturing or carrying 
tbe same. 

Special Written Information on matters of personal 
ra ther than general i n te rest canllot be expected 
w i thont remuneration. 

Scientific American Supplements referr(�d to may be 
had a t  the ottice. Price 1 0  cents each. 

Books refel'l'ed to I"'omptly supplied on receipt of 
price. 

Minerals sent for examination sbould be distinctly 
marked or labeled. 

( 8496 ) W. L. J., Jr., writes : I was 
much i n te rested i n  your article i n  the SCIEN­
TIFIC AMERICA� of November 1 6  I n  regard to 
the "wind pressure gage," and how the pres­
sure of the wind on a square foot of s U l'face 
ind icates tbe veloci ty p�r hout· .  W i l l  you kindly 
give me the r u l e  fol' finding tbls ? You say 1 ';8  
pounds = 1 5  m i les,  4 Jh  pounds = 30 m iles,  and 
so on.  On this basis I make 3 ';8  = 25 m i les, 
1'2 %  = 50 m i l es, but how can one figure on a 
pressure of say % pound o r  find the pressure of 
a 1 0- m i l e  breeze '! A. The form u l a  for velocity 
of the wind from the observed p ressure Is 

y200 X pressure i n  pounds pel' square foot ­
velocity in m i les per bour ; and for the pres­
sure derived from the ob'served velocity t he 
formula is  V' in m i les pel' hour X 0.005 = the 
pressure In  pounds per square foot. 

( 8497 ) W. F. G. asks : Will vulcan­
ized fiber answer for the insulation on sta­
t i c  machines, and are vu lcanite and vul­
canized fibers Identica l ? A .  V u l canized fiber 
w i l l  be b u t  l i t t l e  better than wood as an i n ­
sulator in t h i s  pos i t ion.  V u l canite i s  hard 
I'u bb e l' a n d  is  a d i fferent sUhstance f rom fiber. 

( 8498 ) E .  L. asks : 1 .  Can you tell 
me, w i thout knowing the amperage, the volt­
age being 50 volts,  if a 7 5-watt dynamo or 
1-6 horse power as motor wii l  I igbt 5 lamps 
of 1 0  cand l e  power at fu l l  capacity ? A _  Ten­
candle lamps may be taken to be f rom 3 watts 
to 4 watts pel' candle. One lamp w i l l  consume 
from 30 watts to 4 0  watts, and 7 5  w a t ts w i l i  
l ight- t wo s u c h  lamps.  2 .  Wbat  Is the  resis­
tance of No.  1 6  I ron w i re ? A .  Pure i ron has 
a resistance 6 t i mes as great as coppe r.  Or· 
dinary telegrapb w i re bas a resistance 15 t i mes 
as great as that of copper of tbe same size.

' 

No.  1 6  copper w i re has 2 4 8 . 8 1  feet pel' ohm. 
Pure i ron w i re o f  the same s i ze wou ld have 
4 1 . 4 7  feet per ohm, and No. 16 ordinary i ron 
w i re w o u l d  have 1 0 . 1 9  feet pel' ohm. 3 .  1f 
a C U l'1'ent of 10 amperes at  108 volts  goes 
through 540 feet of No. 1 6  iron w i re, wbat 
wili  be the e lectromotive force and cu rrent re­
maining after I t  has gone t h rough, and how 
to c a l c u l ate i t ? A. Tbere w i l i  be 10 am· 
peres remaining. But tbere wil l  not be· any 
volts remaining, i f  the w i re constitutes the 
ent i re c i rc u i t  between the mains.  '£be same 
amperes flow through the entire c i r c u i t  and 
come out at  the other end, jU$t as the water 
flows t b rough the entire length out of a pipe 
open a t  both ends and comes out at  the otber 
�nd.  The drop of poten tlal . a l ong a w i re Is 
proportional to its l ength, provided i t  is· of 
u n i form sect ional  a rea, as i t  may be pre· 
sumed to be i n  this case. This being so, there 
will  be a drop o f  one v o l t  for each four feet 
along the w i re. 4 .  Can we run a d i rect-current 
motor with a n  a l ternating c u rrent ? The 
motor I s  not loaded. A .  Y e s ; if  it be started 
and brought u p  to synchronism w i t h  the c u r ­
r e n t  b y  h a n d ,  o r  by some o t h e r  p o w e r .  I t  w i l l  
then keep s t e p  a n d  r u n  b y  a l ternating C U l'l'ent.  

( 8499 ) C.  W. N. ask s :  1 .  Approxi· 
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WAT E R B U RY 
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money orders, etc., payable 
N o rthweste r n  W i re l ess T e l e p h o n e  and Telegraph Co .. 

SuIte 410-n, !W La Sane St., Cblcago. 

Bank References. JOSEPH S. SCHWAB, President. 

Sent by mail if your dealer does not supply you 
Will iams' Shav ing Stick , 0 - 2Sc. 
Yankee Shaving Soap, (Round or Square), 1 0c. 
Luxury Shaving Tablet, • - - 25c. 
Swiss Violet Shaving Cream , . • 50c. 
Williams' Shav ing Soap (Barbers'), 6 Round 

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

(Trial Size) Will iams' Sbavlng Tablet lor 2e. stamp 
u u u u Stil;k H 101;. U 
Tbt Ollly firm in tbe world making a rpuia/ty of SHAVING Soaps 

THE J. B. WILLlAnS CO. , Glastonbury. Ct. 
LONDON PARIS DRESDEN SYDNEY 
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$8 00 TO PROTECT 
• Y O U R  V A LU A B L E S  

from flre. water anrt curious people-Mortgages, Deeds, 
Abstracts, Money, Insurance 
Papers. etc . . should be kept In 
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and water-proof. Best ma­
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( your name burnished in �old 
for 5Oc. ""tra). lIfoney back II not the best vatue you ever saw. Booklet free. 

T H E  M E I L I N K ' M FC .  CO. ,  
Specialty  Mlrs. 1 0 3 0  Jackson SI . . T o l e d o ,  O h i o . 
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Direct Reading. 

Apfe l · M u rdoch Com pany. 
_ , - 82 Lake �treet. Cblcago, lJJ. 
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uPerfedlon" AIR MATTRESSES 
(Trade :Msrk) In Camp-O n  The Yacht -Or At Home 
THE IDEAL BED OR COUCH 

Strictl y hygienic-Non.absorbent-Odorless. 
A noON TO TilE INYALID--A LUXURY FOR TilE WELL 

Light weight, a n d  when deflated (' .an  b e  packed in small space. 
8IKND liOR CATALOGtJ'B AND PlUCK LlST 

Mechanical Fabric Co.. Providence, R. I. 

NASSAU·BEEKMAN BUILDING 
N .  E. cor. Nassau a n d  Beekman Sts. 

er�re
w
r����,Ys��ta���To�

n
p
c
:ieJI��;:�8da�W��8rtt�s�gg: 

nected witb tbe paper trade. 
M AC L A Y  &. D A V I E S .  , 

67 and 69 W a l l  Street. 

Wonderful  E l ectr ic  I n vent ions F ree 
Send 2-cent stamp for partlcula.rs and catalogue. 

BUBIER PUBLISHING (JO., 

Box ?09, IJYlID, ]'ln88. 

I NVENTO R S  Anyone baving patentable tOYS . 
• or ori�inal ideas of any descrip­

tion of toys can Interest 1\10s es COHEN & Co .. of Dayton, 
Ohio, by sending model:S 'or sketches to them at once. 

BABBITT METALS.-:::lrX IMPORTANT 
formulas. SCI ENTI F I C  A.M l';RICAN S U P_P L E ?tfENT l t �3. 
Price 10  ceuts. For sale by Munn & Co. and all news_ 
dealers. Send fOI" catalo�ue. 

��J!-��I 
T Y P £  W H EE L S .  M O D E L B  &.. EXP£RIM ENTA L WOfUC6fAAll MAGH1�EKY NC'IELT IES &. He. HEW ':0  6D:"QL WDRKS 100 N�55AU 51" N.T. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions deve loped. Speclal ll1achinery 

E .  V .  BA l l L A R D ,  Fox B l d g . ,  Fra n k l i n  S q u a r e .  New Y o r k .  

lllATCH F A C T O R Y  MACHINERY. W. E .  
W 1 1 .LIAMS. Mfr . .  lOOl l\1onadnock Block, Cbica�o, U. S .  A.  

F R E E Catalogue Of Architectural. SCien t ific 
and Technical Books. 
&�7fS:;s����;����e,f����[�Pi��C�8;��;� 

W M .  T. C O M S T O C K ,  P u b . ,  2 3  Warre n St . , N e w  \ c , "  

$3 00 C a n fi e l d  Coa ster B r a k e .  Bool, let  
Free. Fi t s  any hub. Anyone can apply i r .  

, 
• Address Canfield Brake Co., Corl l i t Jg' . N \ , 

S H 0 HT H A N  0 �;'!z��!��d �{��t
e
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POUR Short h a n d  Coll ege, Bo" aa, Wi l iiamsport . PII.. 

� H .  P .  G A S  E N G I N E  CAST I N G S  
Materialfl and Blue Prints. Write for Catalogue 9. 

PARS ELL & W Jl: l!; D, 129-131 W. 31st Street, New York 

O .  K .  �;�/��t �?\,R�!} ij:n1'�s: f�g:��sM::t� 
stamp for particulars to J NO. W. F R I<:V, 

578 Hoyt Street, Buffalo. N .  Y. 

F O O L  ' E M .  Lt�E�a�t�:e�or ������e���t 
By mail 10 cents 8ilver. Box 848, �ntralo, N. Y .  

Patents ,  Trade Marks ,  
C O PV R I G M TS 5  etc., " 

Address MUNN n CO., ��-:;�����s. Office of the SCIENTIFIC AMERICAN 
361 Broad w ay, New Y ork. 

I 3 

Branch Offlcp : 625 F St., W Bsblngton, D V. 
Hand·bOOk Sent Free on Application. 

FLAT OPENING LOOSE LEAF BOOK 
in which a leaf or number of leaves may be insert ed or 
removed from any part of the volume without disturb­
ing those remaining within the covers. Jndex leav es 
sCtlttered througbout the volume subdivide it!! content.s 
Alpbnnetlcally, Numerically, by Date or by Subject. 

Eacb subdivision can be made to suit the individ ual 
requiremen1 s of the user of the book. 'l'bey are used 
by Professional Men for Sketch Books, Note Books und 
Scrap ·Books. and by many l\iercalltile and Manufuctl1r 
ing t'oncern� as Cost Books, :;tock Books, Loose Leaf 
Catalo�ues and for various kinds of records. 

Made in pocket size and larger sizes for desk use. 
I¥" W" ite for Catalogue P. All 

S I EB E R  & TRUSSELL MANU FACTU R I N G  CO.  
Manufacturers of 

S .  & T. L O O S E  S H EET D E V I C E ,  
ST. LO UIS, M O  • •  U .  S .  A. 

made 
�20�Century 

Perfection 
Suspender 

famous. 
No barness on the back. Just 

small  Buckle, first point. Watch next ad for other. 

50c at dealers or by mall. 
SENT FREK;  Booklet, "History 
of a s  us pender." Write today. 

B A S T M A N " S P E C H T  B F G. C O. 
200B So. Clinton St. . Ill. 

matel y  how l a rge a spark c o i l  is needed In 
w ireless telegraphy to trans m i t  through a d i s­
tance of one m i le,  and how la rge for a distance 
of five m i l es ? A. A coil  giving a spark one 
inch long will  transm i t  one mile over water. 
Over land the spal'k length varies with the 
character of the surface. A coil giving a 
ten-Inch spark w i l l  answer for a variety of 
d istances, and c i rcum stances. 2. Tn winding 
a l a rge spark c o i l  in which tbe greatest amount 
of w i re i s  p l aced on tbe middle part of  tbe c o i l ,  
I have l ea rned tbat i t  is  customary to l e a v e  a 

I space between the cO l'e and the w i re at tbe 
ends. I s  there any d i sadvantage I n  winding 
so that the w i re l ies d i l'ect l y  on the m a i n  i n ­
sulating tube 'l A .  The s p a c e  is  left because 
of the greater tendency o f  the spark to .i u m p  
f r o m  the secondary i n  to the p rimary as the 
e n d s  o f  the c o l i  are approached. See Hare's 
"Construction of Large I nduction C o i l s , "  p r ice 
$ 2 . 5 0  by m a l l .  3 .  Is there any bett e r  insu· 
lator tban paraffine fol' use i n  (be construction 
o f  c o i l s ? A .  Paraffine o r  a heavy oil  i s  em­
ployed. 4 .  What is  tbe best material  to use 
In separating the sections of the secondary ? 
A. H a rd rubber disks.  5. Are there any means 
by which the vol tage o f  the secondary w i re of 
a coil may be determined ? A. Widely d i fferent 
esti mates are to be found of tbe voltage neces­
sary to force a spark t b l'ough various. lengths 
of dry a i l' . Tbere is  no l'u l e  g i v ing a certain 
res u l t  for lengths beyond a few centimeters. 

? ? ? - . -

What Do You Want To Buy ? 
We can tell you where to , buy anything you want. 

Write us for the addresses of manufactuters in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN .!it CO • •  Publlshel'lJ 9' the SCIENTIFIC AMER,ICAN, 36 1 BROADWAY, NEW YOR,K. 



From Frame to Finish 
you ca.nnot find a 
flaw or any kind In 
a 

WI NTON 

M OT O R  

CA R R I A G E  
T b e  (lesigns are 
tj"e a u t i f ri l ,  the 
workmansbip ex-PRICE $ 1 . 2 0 0 .  �:�"e�i'. t
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result that this machine beats all comers in speed, 
safety. ease of bandling nnd economy of running. 

Hydro-Caroon System. 
THE W I N TON 1l 1 0 T O R  C A R lt I A GE C O . ,  

EAST:tNBil����t'irxt�5f1���ia�h O�tir�eP. Je:·YOrk. 

L I G H T  R U N A B O UT 
for Gasoline or Electric Motors. 

Scientific .America.n 

SOIne Facts Worth Kno-wing Abou t 
T H E  E L L I O T T  
BOOK-TYPEWRITER 

Does everything done b y  the ordinary Typewriter, a s  well, and faster. 
T H E  E LLIOTT BOOK-TY PEWRITER, 

Writes on any horizontal surface that a Pen will. , 
THE ELLIOTT BOOK-TYPEWRITEIt 

On paper of unlimited width, length or thickness. 
THE ELLIOTT BOOK-TYPEWRITER 

In Bound Books of any size or shape. 
T H E  ELLIOTT BOOK-TYPEWRITER 

And the only Typewriter as indispensable in the counting room as in 
correspondence. 

T H E  ELLIOTT BOOK-TYPEWRITER 
Not an experiment-5,OOO in daily use. 

THE ELLIOTT BOOK-TYPEWRITER 

Not advertised before, because manufacturing facUities have not, till 
recently, been sufficient to keep abreast with orders. 

THE ELLIOTT BOOK-TYPEWRITER 

Not more expensive than others ; b as often saved its entire cost in three 
months. THE ELLIOTT BOOK-TYPEWR,ITER 

75he ELLIOTT 6. HATCH BOOK-TYPEWRITER CO. 
2 5 &  B R O AD W AY, · NEW Y O R K. 

sa Dearborn St� Chicago Betz Bldg� Philadelphia 1307 F St., N. W., Waabington Park Bldg., Pittsburg 
Write for circular showi ng defi nitely  how the E l l iott Boo k-Typewriter wi l l  save yo u m o ney. 

AMERICAN SUCCESS SERIES Colu mbian Spirit. 
T R A D E  M A RK_ 

JANUARY I I ,  ' 1902. 

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 �klet and particulars. 

CORTEZ CIGAR CO.,  KEY WEST. 

Hurtfol'd Typewriters made with eitber slnJlle 
01' douole keyboard. Price $65.00. Catalogue 
on appl icat ion. 

HA RTFO R D  TYPEWRITE R  CO. ,  
4"� Vnpitol Ave .. nartford, VOOD., U .  s .  A. 

Howard Two and Four Cycle 
MAR I N E  

�----- AND 

� S P E C I A L  

� � Also six ot,her �t.yles Runnins Ge:.LI'8. 
All kinds Automobile FILtmgs. . . 64 page catalogue. 

B. V. C O V E n T  & CO., 

A Chemicall y  Pure Metbyl Alcohol. Price In obis. and � ools . . �1 50 pel' �allon. Columbian �pirit cannot i 
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AUTO M O B I L E  
M OTO R S  

Write for Cat. J.IST '176. 00. Lock port, N .  Y. 

T H E  MOST MODERN AUTO. 
AUTOMO B I LES. 
Practical . Durable. 
Effltlcient. Easy to 
�ge�� .

r o
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i n d e r  m o t o r ,  
I!Imooth gliding mo­
tion. 2 mode ls, $800-
$1500. (jet further 
mformatioll free. 

E L M O R E  MAN U FACT U R l N u .  C O  .. Clyde,  0 .• U. S. A. 

Scalos A U  variet.leS at loweKt prlces. Hest Itmlroad 
1'rack and "va

f
on or Stock Scales made. 

Also 1(0) usefu artICles. including Safes, 
Sewing Machines, Bicycles, 'l'ools. etc. Save 

Money. Lists Free. CHIC'AGO ';LA I.E Co., CbiCllllO, Ill. 

OIL--SMELTER--MINES. 

DOUGLAS, lACEY &CO 
Ban kers, Brokers, Fiscal Agents, 

. l\:I embers N . Y. Consolictated Stoel .. E xchange, and 
Los Angeles, Cal. Stock l:xchange. 

66 BROADWAY .t. 1 7  NEW ST. , N EW YORK.  
DI,,'dend-P8Jflng Mining, Oil and 

S",eltfT,. stocks, Listed and 
Unlisted, ou,. Specialty_ 

Booklets giving our successful plan for real izing 
the large profits of legitimate mining, o i  I and smel­
ter i nvestments, �mbscription blanks; fuJl particn­
lars, etc. sent free to any mterested on applicatioll. 

BRANCHE S-Boston, Philadelphia, Chif'l1.J!o, 
Cleveland. C incinnati, �t.  Louis, Baltimore, \V ash­
ington, Pittsburg, Buffalo, :Pre�cott. A riz. ; Los 
A n geles, Cal. ; Hartforrt, Conn. j Halifax, N.S. ; St. 
. Joitn,  N. B . ,  l\l o ntreal and Toronto, Can. 

Cracks in Floors 
Are uDsightly. uncleJlD and unsanitary-

I Gri ppi n's W o o d ,  Crack aud Crevice 
Filler is the only perfect and perruauent 
remedy, and is conceded to £.11 tl universal 
want. A clenn pa� .. e, easily and quickly 
applied. Adapted to all kmds and condi-

tions of WOOd. Average cost about 

't14lb�:;2E $1.00 per room of 200 square feet. 
Ii> Wflte to·day for our booklet and 

testtmolltais. Enclose stamp. 

GRIPPIN MFG. CO •• 

D ept. C . ,  

Newark � New Yark. 

for Public Exll1bitiOllS, Church Ent.ert.ainmen ts, 
for illustrating sermons. l\la.ny sizes, all prices. C hance 
for men with l i ttle capital to 1II11kc mouey. 200 I>a.ge 
catalogue free. 
�cALLISTE R .  Mfq. Oolicia " .  49 Na�sau SIreet, N. V. 

Hon. WM, E. MASON, 
United Stat •• Senator from I lIInol •. 

Elected to the U n ited States Senate i n  1 897 . 

F rom ] 870 to ]871  he was a stenogtapher in a 
law o ffi ce at Des Moines,  Iowa. 1 0  h i s  o w n  
extensive l a w  p ractice, M r. M ason has alway . 
fou n d  shorthand of the greatest convenience and 
i t  has been his  h a b i t  to jot d o w n  bits of testimony 
a n d  arguments o n  scraps o f  paper o r  o n  his cuffs 
Even t o-day Senator Mason still uses shorthand. 

I n  Senator Mason's shorthand days stenog­
rapl)ers transcribed their notes with a pen or 
pe'Wil at a rate of about twenty words a minute. 
Forty to eighty words by the average operator, 
and more than one h undred words a minute by 
the expert, may easily be written on the great 
A; merican time-53 ver and 

Success, 
The Smith Premier 

Typewriter. 

.. Improvement tbe order of tbe age .. 
is the motto of The Smith Premier Typewriter 
Co. It was the first to adopt new improvements. 

Handsome cata logue free. 

99 pel' cent.  of pleasant odor and free from impurities. 

M A N H A T T A N  S P I R I T C O .  
Sole lll anllfactllrers, B U F F A L O ,  N. Y .  
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Dixon's Pure · flake Gr aphite 
'l'bis lubricant reduces tbe cbance of 
�fr���:N
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alkalies. i>;. is sold reguJarly wherever 
once tried. Write for oooklet . . 

JOSEPH DIXON C R.VCIBLE CO. 
J e r s e y  City, N. J. 

SHORTHAND 
TY P E W R I T  

J ESSO P'S  ST E E LTHe\yr 
F O R  TO O L S ,  S AW S  E TC. 

W� .J E S SOP & S O N S  t.: g  91 JOHN ST. NEW YORK 

ALWAYS 
AT HAND 
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the description in n nut sbell 
of any business that is done 
with our 

C A R D  I N D EX 
It is Buitable, profltable for all 
busmesses, effects a. saving of 
much r ime, labor and money. 
stands for no loss or waste, anet 
can be re8 rran�H'd at any tim� 
when needed. '1'he perfectlOll 
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plication Ask for catalop: E. 
N EAL-CLARK MAN U FACT U R I N G  C O . ,  Rochester, N. V. 

Steady Lilht with Gasoline 
16 to �lIgb['g::-:a�O •. '"The only Wrt���:. made thut give right results. 

1.'he Jloburt Elc('trl<! Mfg. Co., 
Troy, O h io. 

NfW fNGLAND WAI(HfS I The 5mith Premier Ty pewriter Co. 
Syracuse, New York, U. S.  A .  
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1 00% MORE LIG Hr' 
for your factory, lahoratory, office, home. 
etc . . '\vi t h o u t  addi t i o n a l  cost by 
usiOIl tt,e world renl)wlled 

SHELBY . .  UsEFUL LIGHT." 
100 test. have demonstrated C,' melu. iivelv 
that our lamp will diffuse more and conditIOns of people. 

Booklets and Catalognes sent 
on appllcation_ 

T H E  N E W  E N C L A N D  WATCH CO. 
37 �lalden Lane, 137 Wabash Ave., 

New York ChicagO. 
SpreCkels Building. San FranCisco. 

•• D�!Y�� s����� 
� . GOLD MEDAL 
AT THE PA N-A Il1 F: R W A N  E X P OS I T I U N .  

urSend for new Cata lOI<: :  1901.-OEI 
Faneuil Watch Tool Company. 

BRIGH I ON,  BOSTON. MASS. 

T Y P E W R I T E R S 
Ab.olutely New M .& N H A TT A Y  at much Ie •• 'han 
manufacturers prices. Second-halld, aU makes. Send 
for OataloJl'ue. 
F. S. W E B S T E R  CO..  333 Congress St. . Boston.  Masi. 

�a�ty f3:n!:�f Cr?:�I��!Y ��lu���i�n 
other make. f}'be best way to prove 
statement is to try the lamp. Write 
for prices and particulars. 
S H ELBY E L E C T R I C  C O . , 1 00 F ish St .. S h e l by, O .  

1 P:!w IP !O�.� a!:�{���-:::te. for $ 25 
The "WILLARD STEE.L: RANGE" 

Has 6 8-in. lids. oven 17x12r.ll. 1 �  gu llon reserVOir, large warm in� c.laset. dupJex 
�rate. burns wood or coal , wei�bs 400 lbs., lined tbrouJlbout wltb asbestos. 

G U A R A NTEED TO BE A S  R Jo: P REiSE N T J<:D .  Write for free descrlpllve Circulars and testimonials from parties in your section who are using one_ . 

WM . O. W I LLARD, Dept. 1 4 ,  6 1 9  N .  4th St. ,  St. Lo",is,  Mo. 
AGENTt! W A N TED TO SELL FOR C.ASH OR ON CREDIT. 

Grant Ferris Co . 
')'roy, N. Y. 

American Yacht and Motor 
Company, 

Builders from a Row Boat to a Yacht 
Cherokee and DeKalb Streets, 

S T .  L. O U I S � M O . 

A TRUSCOTT BOAT 
Simple ,  Safe, Rel iable ,  Speedy. 

PRESIDENT 
SUSPENDERS 

The only suspender made on & comfort-. 
giving basis .  Look ror "PreAldent 
on the buckl�. Trimmiocs cau Dotru8&; 
NeW' model now ready for men of heavy 
work; abo smaU .ize (or boys. Sold 
everywhere 500. ,  or by man, po.tpaid. 

(J. A. EDGA.JlTON MFG. CO. 
Bos: 228, 8Idrle:r. M .... 

USED ::YA�';Ab�E 
FOR ANY P U R POSE 

Stat i o n a r i e s .  Portab l e s ,  Sawi ng O u tfits, 

H:�S���G:S�?li�:SG:s�dDr.�m��e. Senil jar 1 llmlh'ateil Catalogue a>ut TesrA-monia!s, and State Your POlVer Needs. 
C H A R T E R  GAS E N G I N E  CO . .  B o x  1 4 8 .  STERLING. I LL. 

B��b:J"3IJ1AO�T'3 3 C .  
TI'f'lfl,';f�h:��lula��.?n� 
1��de.:;��:y:eS't';.��� in 1· l b. 

Good Colfee., 12e. and 15c. 
Good Te .. s, 3Oc. and :l.Jc. 

For speCial terms address 
The Great AmerIcan Tea Co. 

31 & 33  Vesey St., New York. 
P. O. Box 290. 

N O N -ST R E TC H A B L E  �1,�tM �K IS RIGHT." 
� dr�.�lI

e
,:tp� 

a�lce��t 
of $1.00. �end 26 cents for fOb. $2.00 per dozen. "I 

INDIANA ClIAIN COMl'AN Y, Indlanapoll., I u d  

.. i i i�iD ,j 1,.';1. J: I ll?4 ,I 
The Exponent of Higbest Art. tn ; 

A C ETY l E N E  B U R N E R S  ��¥���t:3�t���� 
STATE LIN E MFG. CO. , Cbattanooga, 'I'enn., i¥.'s. A. , 107 Chambers St . . New York . 


