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PRESENT CONDnION O}' THE ASSOUAN DAM, 
In view of the fact that persistent reports have 

been circulated to the effect that the Assouan dam is 
being un dermin ed by the rush o f  the water through 

the slu ices, and, further, that the impounded reservoir 
has not improved the agricultural conditions of Egypt 
in any proporti o n  to the great outlay of capital which 
has been made, t h e  lates t  report of Lord Cromer on 
the condition o f  Egypt comes as a v ery effective de­
nial o f  both statements. He dwells upon the material 
benefits which have accrued to Egypt a s  t h e  result of 
the operati on of the reservoir during th e  year 1905. 
Had it not been for its existence, the country would 
have been in a poor way because o f  the shortage of 
last year's fl09d; but by skil lful regulation of the 
sl uices , the i mpounded water was s o  d i s tributed that 
the area of cultivated land that was left unwatered 
was comparatively small , leES, ind eed, than during the 
low flood of 1904. 

As regards the cavities a n d  depressions which have 
been cut out by the rush of water through the sluices,  
and which i t  was said must ultimately cause a large 
section of the dam to overturn about its toe,  we learn 
tha t these washouts have been entirely filled up with 
solid granite masonry set in cement mortar. This 
work has been carried 'up to the level of the sills of the 
sluices, and its surface falls on an easy grade until it 
meets the natural rock surface nearly 200 feet down­
stream from the dam. The water has been flowing 
over this new masonry at great velocity since August 
last, and it  has sto o d  the rush of waters w ithout any 
Siglfs o f  failure. The r.eport ,announces t/lat since the 
completion o f  thi s  work any doubt as to the stabil ity 
of the dam is' entirely removed. The question o f  rais­
ing the dam t o  a greater height i s  still under d iscus­
sion. 

•• • •• 

TRANSATLANTIC WIRELESS TELEGRAPH TROUBLES. 
In the y ears that have elapsed since Marco n i  startled 

the w orld w ith the statement that he had transmitted 
a w ireless message from England to America, a large 
amount of experimental investigation has been carried 
on, with the object of determining the laws which gov­
ern this most fascinating of mo dern discoveries. It 

was natural enough that, when he had proved the 
possibil ity of wireless communicat ion over three thou­
sand miles o f  ocean, even though the message con­
sisted of a single letter ever s o  faintly heard at the 
receiver, Marconi shou l d  have s upposed that for the 
transmission of regular commercial messages all  that 
was required was apparatus of greater height, capaci­
ties o f  greater area ,  and the installation of send ing 
apparatus of larger power. Costly stations w ere 
equipped on this supposition both in Cornwall ,  Eng­
lan d, and on the Atlantic coast, and an actual message 
was transmi tted from President Roosevelt to King 
Edward. That was i n  January, 1903, an d i n  the fol­
l owing March the Marconi Company undertook to fu!,­
nish the London Times with daily wireless d ispatches 
from the United States. These , however, were discon· 
tinued after only a c o uple o f  di spatches had been sent, 
and t.o those who were following c l o sely the progres s  
of t h e  art, it  soon became evi dent that, a l though the 
transmission of a f ull message had been proved to b e  
possible, thel;e must be certain atmospheric or other 
conditions affecting transatlantic w irel ess telegraphy, 
which would have to be un derstood and met before it 
would be possible to maintain a regular service free 
from interruption . 

Meanwhile other investigators who had been doing 
good w ork in the field of wireless telegraphy on a less 
ambitious scale, were beginning t o  turn their atten­
tion to the great problem which Marconi had s o  boldly 
attac ked, and with such promi sing in itial success; and 
ultimately De Forest and Fessen den establ i shed sta­

·ti ons i n  which elaborate experimental work has been 
carried o n  continuously .  Both o f  these gentlemen 
claim to have succeeded in establ ishing transoceanic 
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communicatio n ,  and Prof. Fessenden has recently 
broken t hrough the reticence that has characterized 
investigation in t h i s  field in the past, and has con­
tributed to the E l ectrical Review, of London, an article 
in which .he gives a very frank statement of the w ork 
which he has acco mpl ished, and the obstacles which 
must be overcome before i t  will be possible to estab­
lish an absolutely reliable service free from interrup­
tion. The distance between the Fessenden stations at 
Brant Rock, Mass. , near Boston, and Machrihani s h  is 
a bout 3,000 miles, and under favorable conditions 
messages are exch anged without any d ifficulty. I t  
h a s  been found, however, that the ability to send mes­
sages varies very greatly, not only on different days, 
but even during d ifferent parts of the same day; and 
Prof.  Fessenden has fo und that o n  certain days the 
signal s received were of five hun dred times greater 
intensity than other messages sent o ut nnder apparent­
ly sim ilar conditi ons on other days. From this it fol· 
lows that to make certain of being able> to transmit. 
messages on any day of the year, the apparatus must 
be bu ilt to c orrespond t o  the days of least intensity; 
or, in other words, a "factor of safety" of at leas t  500 
must be adopted. The problem might be attacked,  
either by prov iding an increase of sensitiveness i n  
t h e  receiving apparatus,  or an increase i n  power a t  
the sending stati o n, and i n  a l l  probability b o th means 
will  be adopted.  On the other h and, if  an intensity o f  
transmission be used which i s  sufficient t o  m e e t  the 
w orst conditions,  i t  may be found that on the days 
when conditions are favorable to transmissi on, such 
inten s e  signals w o u l d  be detrimental. Not only might 
they injuri ously affect the operation of other stations,  
b u t  they might even interfere with the station at 
which they were d irected; for Prof. Fessenden has 
noticed during h i s  transatlantic tests what he h a s  
c a l l e d  an " e c h o  signal ," that i s ,  a signal coming about 
one-fifth of a second later than the main signal; and he 
believes that this second Signal reaches the receiving 
station later because i t  goes the longer way around.  
If tran smission of great intensity were used,  these 
echo signals might become loud enough to have a 
confusing effect at the receiving stati on. Transmis­
sion conditions must be tested frequently i n  order to 
determine the proper intensity for currellt u se, for the 
changes in conditions affecting transmission take plac e  
w ith some rapi dity. 

As for the causes of these rapid changes,  i t  was 
pOinted out some time ago b y  Prof. Fessenden that 
not only is one of the causes to be found in the action 
o f  sunl ight, but that there appear t o  be i n  the at­
mosphere l arge masses o f  abs orbing material which 
considerably reduce the intensity o f  the tran smission. 
These masses vary in size and i n  the height above the 
sea level at which they exist. They appear to be 
nearer sea l evel in the tropiCS, where l ong-distance 
transmission i s  more difficult than in the temperate 
zone, and in s ome cases the absorption by these masses 
i s  found to be s o  great as t o  leave only a bout one­
ten th per cent o f  the energy o f  transmission available . 
Another effect of which the cause has yet to be found. 
is that messages at certain times can be transmitted 
more easily in an east and west direction than in one 
n orth a n d  south; moreover, there are i n dicat.ions that 
diffracti o n  takes place. It  i s  consi dered that b oth of 
these effects may be due to the shifting o f  the position 
of the s o-called absorbing masses, which are supposed 
t o  b e  the most serious o bstacle to transatlantic trans· 
mission. 

• •  I • 

THE INFLUENCE OF INCREASED BAROMETRIC 
PRESSURE ON THE HUMAN BODY. 

A series of i nteresting experiments for determ in­
ing the influence o f  the varying atmospheric pressures 
upon the human system have been carried

· 
out b y  tw o 

Engl i s h  scientists, Mr. Leonard Hill,  F.R. S., and Mr. 
M. GreenWOOd, J r.,  M .R.C. S . ,  under the auspices oj' 
the Royal Society of Great Britain. These experi­
ments are of particular i mportance owing to recent 
exten sive engineering works which depen d largely on 
caisson working and deep-sea div ing. During the past 
few years numbers o f  mechanics employed i n  caisson 
operations have developed symptoms of paralysis of 
the muscles after prol onged i mmersion in the work­
ing area at abn ormal atmospheric pressure, and t o  this 
malady the term "caisson disease" has been applied. 
It was with the object of ascertaining the cause of this 
complaint, and also with the purpose of determining 
the greatest depth at which a d iver can w ork with 
safety, that Messrs. Hill  and Greenwood conducted 
their investigati ons. 

From the results o f  previous experiments carried 
out by Mr. Hill upon ani mals, he discovered that 
every 100 cubic centimeters of blood or tissue fluid 
dissolved at body temperature about 1 cubic centimeter 
of nitrogen under one atmosphere o f  air, 2 cubic cen­
timeters under two atmospheres,  and s o  on.  When the 
decompression period is accelerate d, the ni trogen is 
set free as bubbles in the capillaries and. tissue spaces, 
and by the resultant embolism of some vessel in the 
body, symptoms varying in nature and intensity are 
liable to be produced. The usual working shifts o f  
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caisson mechanics range from two to four liours, a n d  
in t h i s  time the body fluids of the men b e c o m e  satur­
ated with nitrogen . 

Mr. Hill ascerta ined that no ill effects were exper­
ienced by animals when exposed to pressures up t o 
seven atmospheres, prov i ded a period of 20 min utes 
was allo wed t o  each atmo sphere for decompression_ 
He there upon resolved to ascertain pers onally the ef· 
fects produced upon the human system under varying 
pressures. The apparatus employed by H ill and Green­
w o o d  c onsi sted of a large steel cylinder of 42.2 cubic 
feet capacity fitted w ith a mattreEs, blanket, and pil­
lows, upon which the subject could recline in a com­
fortable position. The interior was electrically il­
lumined, and by means of the telephone and electric 
bell the subject was able to communicate wit h his com­
panion outside. A two-cylinder motor-driven pump 
was used for compressing the air, and this was ca­
pable of raising the air pressure within the cylinder 
to s i x  atmospheres in approximately 40 minutes. 
There were tw o decompression pipes with taps of 
fine bore, so that the rate of escape coul d  be very 
finely a dju sted . In order to avoid any accumulation 
o f  carbon dioxide gas, a c onstant ventilation was 
mai ntained. 

In one of the tests Mr. GreenWOOd, upon emerging 
from the chamber, experienced itching in b o th. fore­
arms, more especially in the right. At first the pains 
were l ight, but after a lapse of about 20 minutes they 
increased, becoming n euralgic in c haracter. After 
remaining m o derately intense for five minutes, they 
gradual l y  subsided.  Later invest igations indicated that 
the pains were due tei the fact that the su bject re­
mained practically moti onless during the peri o d  of 
deco mpression. 

I n  the c o urse o f  the in vestigations pressures rang­
ing up to 92 pounds were atta ined. In no instance 
were, any severe after-effects experienced. A pres­
sure of 90 pounds is equivalent to a water depth of 
210 feet, which is some 90 feet in excess of the safety 
limit fixed by the British Admiralty for di vers. It is 
thus evident tilat an adult  may be safely submitted 
to a total barometric pressure o f  seven atmospheres. 
Even a greater depth than 210 fee t m ight be attained, 
since the limit appears to be fixed by the pressure a t  
w h i c h  t h e  t o x i c  effects o f  h igh-tension oxygen become 
an immediate danger. These toxic effects have been 
closely studied by several sc ientists. When the par­
tial pressure of oxygen reaches two atmospheres,  cor­
responding to ten atmospheres of air, or a depth of 
350 feet in water, convulsions may occur in animals 
within 20 minutes. It is possible that this limit may 
be extended by diluting the air with n itrogen, but upon 
this pOi n t  the investigators d o  not claim t o  afford any 
testimony. However, the results of their practical ob� 
servations show that the d i v ing depth may be safely in­
creased up to 210 feet. 

The o bservers prepared a careful record of the var­
i ous sensations they experience d under pressure. The 
feeling o f  discomfort in the ears, due to a different 
air pressure on oppo site s ides o f  the tympanum, is, 
well known. Previous to the experiment s  Mr. Hill . 
had n o t  practised the opening of the Eustachian tubes, 
and the effect of the test was most dist urbing. When, 
h owever, the meth o d  of opening these tuhes had been 
explained to him,  he experienced no further tro uble. 
The power of hearing appeared to be much more 
acute when the s u bject was under pressure. The sig­
nal of a tap with a spanner upon the outside of the 
cylinder was heard with painful intensity. The change 
in the v o ice which is so well known am ong cais s o n  
workers was well marked during t h e s e  trials. The 
voice a ssumed a pecul iar nasal and metall i c  quality, 
and the individual characteristic tones w ere l ost. At 
three atmospheres the p ower to w h isper or whistle 
was almost entirely l o st,  and this loss  of the vibratile 
movements of the tongue, and lips was a result due 
probabl y to the dampingefi'ects of the' dense air. One 
of the most important results o bta ined by these experi­
ments is the i mperative necessity o f  moving every 
muscle' and joint in the body during the period of de­
c ompression, and this for the purpose of keeping the 
capillary circulation active in every part. In the brain, 
spinal cord, and abd ominal organs,  this circulati o n  is 
kept active by the work of the respiratory pump. In 
the limbs,  muscles,  fat o f  the back and chest, the 
movement of the b l o o d  and lymph back to the heart 
depen ds' mostly o n  changes of posture and the ex­
pressive action of contracting muscles. In one test 
Mr. Green w o o d  was deco mpressed fro m 75 pounds in 

·95 minutes, and during this period he flexed and ex­
tended an the limb, jo ints at frequent intervals, with 
the exception of the knees. A little while after leav­
ing the chamber n o  pains or stiffness were felt, except 
i n  the knees,  which had not been exercised. I n  an­
o ther test Mr. H i l l  was decompressed from five atmo­
spheres in 105 minutes, a pause of five min utes being 
made at each atmosphere, During the decompressi o n  
t h e  muscles o f  t h e  l i m b s  and b a c k  were regularly 
moved, and the only part of the body which the sub­
ject omitted t o  move an d massage was the front o f  
the chest. In the evening of t h e  d a y  of t h e  experi-



ment painful places were felt in this region, and a pe­

culiar purplish rash appeared. Forty-eight hours after 

the test this rash was still discernible. The opinion 

of the investigators on this point is  that the rash was 

attributable t o  small bubblesembolizing the vessels of 

the subcutaneous fat, while in the case of Mr. Green­

wood the pain experienced was probably caused by 

small bubbles in the nerve sheaths in the first case, 

and in the knee j oint in the second instance. The 

imperative necessity of active movement during de­

compression is thus shown, and caisson workers should 

be instructed to freely exercise and massage every part 
of the body while undergoing decompression in the 

air lock. 

••••• 

THE INDUSTRIAL USES AND VALUE OF ALCOHOL. 

BY HENRY HAI.E. 

The .decision of the government to permit the manu­

facture and sale of ethyl alcohol free of any tax where 
it is  denaturized, or rendered unfit for use as a bev­

erage by treating it with some suitable denaturant, i s  
of t h e  highest importance to this country, owing to the 

effect it will have on so many different industries. 

While the number of plants for the manufacture of al­

cohol will undoubtedly be greatly increased, its benefit 

in other forms of industry is of far more moment. 

I t  is  needless to more than refer to the raw material 

from which alcohol can be produced at such a small 

expense that it can be utilized in  place of refined pe­

troleum and other liquids to a greater advantage. As 

corn is  one of the principal materials, a brief refer­

ence to the quantity of spirits which can be secured 

from this grain may be given. Tests which have been 

made at distilling plants in Illinois show that from one 

bushel of corn no less than five gallons of proof alco­

hol can be distilled. This means a liquid which is 

from 90  to 95 per cent pure and from 185 to 190 degrees 

proof�a standard which allows i t  to be utilized in 

nearly every produet in which it is required as an in­

gredient, and which shows it  to be superior to gasoline 

and kerosene as  a fuel and as an i l l uminant. Estimat­

ing the cost of a bushel of corn at 42 cents, the entire 

expense of a gallon of this alcohol is but 10.78 cents, 

for with the modern equipment of a distilling plant 

the cost of meehanical treatment is  aetually less than 

two cents per gallon. Aceording to recent statistics 

compiled by the government, crude wood alcohol costs 

no less than 40 cents per gallon to manufaeture. As 

10w-gra<le molasses from sugar cane is another base 

for the spirit, rel iable data have been obtained as to 

the percentage which a given quantity of it  will yield. 

The Cuban distilleries extraet a gallon of alcohol 

( which is 90 per cent absolute) from two gallons of 

the molasses-molasses of a quality whieh is brought 

to this country and sold at three eents a gallon. The 
average expense of manufaeture, based on this price 

for the raw maierial, is less than 10 eents .  The differ­

ence between the molasses an d corn spirit is that the 

former has an odor which is somewhat disagreeable, 

but it can be utilized as effectively as the other for 

all purposes except in preparation of liquors and medi­

eines. The low cost of the molasses aleohol is  of 

much significance, as this base is similar to the waste 

product obtained in the manufacture of sugar from 

beets. Consequently, it should be an additional incen­

tive in the expansion of the beet-sugar industry, while 

an opportunity is  offered to manufacture alcohol espe­

cially in Louisiana and Hawaii. 
As is well known, potatoes and fruit are two othe'r 

inexhaustible sources of supply in this country. The 

importance of the potato as an alcohol producer can 

be appreciated when it is  known that 20  per cent of 

its substance represents alcohol, and that an acre of 

potatoes yielding 300 bushels will supply over 250  gal· 

Ions. At present the aggregate American potato har­

vest exceeds 200,000,000 bushels, grown practically in 

every part of the United States. Overripe fruit, which 

is now largely a waste product in the various orchard 

districts, can be utilized in the same manner. 

As ethyl alcohol ean be employed to greater advan­

tage than the methyl spirit in nearly every branch of 

manufacture in which alcohol is  an essential, some 

of the products in which it will be utilized extensively  

may be  mentioned. They are as follows : 

Aniline colors and dyes ; hats (stiff, silk, and straw) ; 

electrical apparatus ; transparent soap ; furniture ; pic­

ture moldings ; burial caskets ; cabinet work ; passen­

ger cars ; pianos ; organs ; whips ; toys ; rattan goods ; 

lead penci ls ; brushes ; wagons ; boots and shoes ; 

smokeless powder ; fulminate of mercury; brass beds ; 

gas and eleetric-Iight fixtures ; various kinds of metal 

hardware; incandescent mantles; photographic ma­

terials ; celluloid and other like compounds ; sulphuric 

ether and organic ehemicals. 

Nearly every one of these represents material ex­

tensively used in this country aR well as in Europe. 

The manufacture of aniline dyes, however, has been 

greatly handicapped for the reason that Germany, per­

mitting the use of tax-free alcohol, has become the 

great eenter of the industry, as the spirit is one of 
the main essentials. At present only 200 barrels of 
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grain alcohol are used yearly for this purpose in the 

United States. In the making of hats about one-half 

gallon of ethyl or methyl spirit is needed to every half 
dozen, which will give an idea of the extent it is used 

in this industry. Its value in finishing WOOdwork, 

sueh as furniture and pianos,
' 

lies in the fact that i t  

is the  best  solvent for sheIlac, and is  indispensable as 

an ingredient in the preparation of fine varnishes and 

polishes. It i s  an interesting fact that solutions of 

shellac and alcohol enter largely into the manufacture 

of hats, and are used also as a lacquer for the coat­

ing of polished metalwork. In modern explosives al­

cohol is required in such quantities in the preparation 

of fulminates and smokeless powders, that here again 
some of the European nations have had the advantage 

of ns, since they have been enabled to secure supplies 

of ammunition at a much smaller cost. Tax-free alco­

hol is therefore of vital importance to the country 

from a military point of view. Most of our fulminates, 

for example, are made in Canada from American alco­

hol and returned to the United States to be sold. 

The popularity of illumination by means of the in­

eandescent mantle has caused this device to be made 

l iterally by the millions. From one plant alone in 

Camden, N .  J. , eome 1 5,000,000 mantles a year. The 

spirit required by this company is  about 50,000 gal­

lons. In the past it  has largely consisted of wood al­

cohol mixed with cotton especially treated to form a 

coating which protects the mantle while being han­

dled. It is this coating which is "burned off" when the 

mantle is placed upon the fixture for service. In chem­

ical solutions for photographic work, and for the arti­

ficial drying of negatives and prints, grain alcohol 

may be considered invaluable. Substitutes have been 

employed for it to a large extent in Ameriea, but the 

price of such articles in Europe averages considerably 

lower than in this country, owing to the higher grade 

of spirit which can be employed tax-free. As an 

indication of the enormous quantity of inferior 

substitutes utilized in place of ethyl alcohol at 

present, the report of the Commissioner of Inter­

nal Revenue shows that during 1905 less than 175,-

000 gallons of ethyl spirits were used by American 
manufacturers of aniline dyes, soap, woodwork, photo­

graphic material, eelluloid,  and electriea l apparatus. 
Prior to 18G2, when the internal revenue law, which 

has been abolished, went into effect, the annual pro­

duction of this grade of aleohol was 90,000,000 gallons, 

of wbich a large pereentage was consumed in indus­

tries exclusive of the preparation of beverages. 

'rhus far reference has been made only to some of 

the minor ways in which grain alcohol will take the 

place of other fluids when the tax upon it is removed. 

Unquestionably, its importance as a factor in produc­

ing light, heat, and power is of the greatest magnitude. 

Indeed, i t  promises to become one of the main elements 

for illumination in the United States, not excluding pe­

troleum, gas, and the electric lamp, for the l ight pro­

dueed by it is of a very high quality. We have been 

chiefly familiar with the small taper used in the sick 

chamber, where the expense of buying alcohol at 40 

and 50 cents a pint for this purpose could be met. 

With a flame of intense whitness, almost free from 

odor, the spirit lamp has recommended itself to phy­

sicians and nurses. To illustrate its advantage over 

kerosene and other forms of illuminating oils, a French 

inventor has perfected a lamp which burns alcohol in 

connection with a Welsbach mantle. The alcohol is. 

drawn b y  means of a wick into the burner, as in the 

example furnished by  the ordinary kerosene lamp, by 

means of capillary attraction. In thirty seconds after 

being lighted the light is at its maxImum brilliancy, 

unless it is  turned down purposely. Tests which have 

been made with this type of lamp resulted in produc­

ing illumination equal to 25 candle-power for a period 

of 59 hours with a consumption of one gallon of al­

cohol. This quantity therefore sufficed for 1 ,475 candle­

power hours. With the same quantity of kerosene and 

employing the same lamp, the illumination was equal 

to only 783 candle-power hours, the ave�age candle­

power of the oil light being but nine. Consequently, 

the total i l lumination furnished by the aleohol was 

nearly double that of the oil. The tests referred to 

were condueted by  experts at the Electrical Testing 

Laboratories in New York. They agree with the state­

ments of Prof. Rousseau, of the University of Belgium, 

that alcohol at 31 cents per gallon is  more economical 

as an i lluminant than kerosene at 15  cerns per gal­

lon, owing to its superior light-producing properties. 

Prof. Rousseau bases his argument on a series of pho­

tometric tests conducted at Brussels, when it was found 

that denaturized alcohol 90 per cent absolute would 

give this result. It has been shown in laboratory in­
vestigations that high-grade kerosene contains but 

8,000 heat units per pound, while ethyl alcohol contains 

1 2,000, thus being 50 per cent more productive of heat. 

As already stated, alcohol has been made from both 

corn and molasses, at a total cost not exceeding 12 

cents a gallon. According to Prof. Rousseau's con­

clusions, a given quantity for l ighting and heating 

purposes is  equal to at least twice the quantity of 
highly-refined petroleum in the form of kerosene. As 

recent market quota�ions for the latter fluid at retail 

are from 15 to 20 cents per gallon, the fact seems to be 

verified beyond question that the spirit is preferable 

to the oil from the standpoint of eeonomy, aside from 

the fact that it i s  without offensive odor, is  less liable 

to ignition in handling, and gives a far better light or 

fuel where it is designed for eooking and other d omes­

tic purposes. 

(To be continued.) 
••••• 

AUTOMOBILE NOTES. 

The Automobile Club of America is planning to eon­

duct an alcohol fuel consumption test next fall. 

Simultaneously with the news that Percy Pierce fin­

ished the 1,000-mile Herkomer Trophy test with a per­

fect score for his Pierce "Arrow," word has been re­

ceived that the 3 ,000-mile European circuit endurance 

test in which he is entered has been indefinitely post· 

poned. Mr. Pierce will doubtless return at once to 

America in order to compete for the Glidden Trophy, 

which he was so  successful in winning last year. 

In order to test the energy consumption of electriC 

carriages under unfavorable conditions, a 100 kilome ter 

(G2 mile ) test run was recently organized in Paris 

over dirty and s l ippery roads, fog prevail ing at the 

time. A number of carriages earrying four passengers, 

and weighing eomplete over 2 tons, covered the entire 

distance at an average speed of nearly 15 miles an 

hour, and consumed less than 160  watt-hours per ton 
mile. The first prize was gained by a carriage entered 

by M. Vedrine, which required 155  watt-hours per ton­

mile. According to L'Industrie Electrique, the energy 

consumption of this vehicle under ordinary conditions 

is  from 110 to 120 watt-hours per ton-mile. 

The leading automobile event of the season is to be 
the Grand Prix, organ ized by the Automobile Club of 

France, whieh will  be run on the 26th and 2 7th of 

June upon a circular route known as the cireuit of the 

Sarthe, not far from the town of Le Mans. The foreign 

automobile constructors have been making great ef­

forts to surpass the cars which ran in last year's Gor­

don Bennett Cup raee. As the list of entries has now 

been completed, we are able to give a list of tbe new 

cars which are to enter the race, and also some points 

about their construction. In the order of starting, we 

find the following makes : De Dietrich, Fiat, Renault, 

Darracq, Richard-Brasier, Mercedes, Gobron·Brillie, 

Itala, Gregoire, Panhard & Levassor, Vulpes, Hotchkiss, 

and Bayard-Clement. Three cars or each of these 

makes have been entered (excepting three) making 36 

in all. The first series of 13 cars will be started, then 

the second and third, beginning at 6 o'clock A.  M. We 

expect to illustrate some of the leading types at an 

early date. As to the main points of this year's cars, 

we find that chain and j Ointed rod driving are used 

in about an equal proportion, and none of the makers 

have changed their system. The gasoline tanks con­

tain in general about 50 gallons, and the cars will all 

take on gasoline en route. About 1 5 or  20 gallons per 

100 miles is expected for the consumption, this differ­

ing according to the power of the motors, the car­

bureters, the speed, etc. Special precautions are 

taken to re-fill the tanks as quickly as possible. Owing 

to the hard wear of the tires, the makers have been 

looking specially to this matter, and are to employ a 

rather light form, but very solid and having a great 

number of cloth layers. They are lessening the thick­

ness, seeing that it is not the absolute wear, but the 

separation of the cloth that is to be feared in the 

circuit race. This year many of the new spring damp­

ing devices are used to deaden the shoeks an d jumping 

of the cars. The Truffault suspension is used on some 

of them, and also the new Eds spring damper. On 

the Panhard' cars we find the progressive damper of 

Capt. Krebs, while the Renault cars have a liquid 

damper. This year the Mercedes cars use the Truffault 

suspension, and also a Jenatzy damper, which consists 

of a strong rubber band used to checl{ the rebound. 

As to the carburetBrs, each maker uses his standa I'd 

type, but some improvements have been made this 

year. In general, the wheels are larger than in lilSt 
year's cars. This tends to diminish the wear of 

the tires, seeing that the latter will now have a l ower 

speed.  Most of the cars will have three gear speeds, 

but four will also be used on some of them. As to 

weight, the lightest cars are the Darracq and Gregoire, 

which weigh 1.900 and 1,9 80 pounds respectively. Most 

of the others are very near the l imit of 2,240 pounds. 

The motor power is quite variable, and while the 

Richard-Brasier, Renault. and Gregoire motors h ave 

from 100 to 110 horse-power, the Itala, for instance, 

has 140  horse-power. With one exception, the ehassis 

are built of pressed steel. One of the Gobron ears 

u ses a steel chassis. All of this year's motors have 

four upright cylinders, and most of them are cast in 

pairs. Only the Bayard-Clement and the Panhard are 

using copper water jackets. The Gobron-Brillie motor 

continues to use a double piston in each cyl inder. 

Italy, Germany, and France only are represented in the 

race: The Fiat an d the new Itala cars  wil l  represent 

Italy and the Mercedes Germany. 



AKTIFICIAL REGULATION OF ATMOSPHERIC HUMIDITY 
AND TEMPERATURE. 

It is surprising that in an age which is remarkable 

for the rapid advance which has been made in sanita­

tion and in all matters affecting the comfort of the 
individual in his daily life, so comparatively little 

should have been dOnE to control the atmospheric con­

ditions encountered in the various buildings-dwelling 

rooms, offices, factories, and places of amusement-in 

which the greater part of our time is  spent. As  a 

matter of fact, the only serious attempt at such con­

trol occurs during the winter months, when we raise, 

or endeavor to raise, the interior temperature to the 

68 or 70 deg. Fah. which has been found to be  the 

most agreeable to the average person. When we have 

raised the temperature to the desired degree, we are 

content to let the equally important question of hu­

midity take care of itself. Consequently, in steam­

heated r00TJ1S, and particularly in the apartments and 

flats in which the maj ority of city dwellers now l ive, 

the atmosphere is  dried out to an extent which is an­

swerable for an untold amount of discomfort and even 

disease. Unfortunately, the average individual, if he be 

warm in winter, is perfectly satisfied; and no doubt it 

is largely the lack of a demand for  means to control the 

Scientific American 
results in spinning mills, it is necessary that both 

the temperature and humidity be held at a certain 

relative proportion, and each at a certain degree. 

Thus, in what is known as the "Bradford spinning," 
to secure the best results, there should be a low tem­

perature and a low humidity, a fair average for the 

former being 68 de�. Fah. , and for the latter a per­

centage of 58 to 60. The "French spinning," on the 

other hand, needs a high temperature of 85 deg. Fah_ 

and a high relative humidity of 85 per cent. More­

over, there are many other lines of business whose 

success is largely dependent upon the regulation of 

temperature and humidity, particularly those which 

deal in confectionery, meat, and provisions, where, if 

the conditions be n ot just right, the goods will melt, 

lose their crispness and freshness, and generally de­

teriorate in quality. 
Comfortable weather is that in which there is a de­

sirable relation of humidity to temperature. High 

temperature alone is  not necessarily uncomfortable, 

nor high humidity alone. There may be days in the 

fall of the year when, although the relative humidity 

may be 100 per cent, no discomfort is experienced, 

for the reason that the temperature is low. On the 

contrary, in the dry air of the deserts one can endure 

humidifying apparatus proper, the whole being mount­

ed upon a hollow base or collecting basin, M, which 

may be carried either upon a pillar set upon the floor, 

or  may b e  suspended by rods from the ceiling of the 

room in which the apparatus is used. Mounted cen­

trally is a shaft, D, carrying at its upper end an 8-
inch impulse wheel , il, which is driven by a l,i-inch 

jet supplied through a pipe, B, at a pressure of 85 

pounds to the square inch. I mnlediately below the 

impulse wheel is  another wheel, C, which is  carried 

upon a hollow shaft arranged to turn concentrically 
about the shaft, D, m oving in the same direction. This 

movement is effected by the water, which, reacting 

from the buckets of the impulse wheel, strikes the 
blades of the lower wheel, causing· it to rotate, as de­

scribed. At the lower end of the hollow shaft on 

which the wheel, C, is  mounted,
' 

is  carried a four­

armed distributor, E, and the water falling f rom the 

wheel, C, and flowing down the interior of the casing 

which incloses the mechanism above described, collects 

in the hollow hub of the distributor, and is carried 

thence by centrifugal force out into the four arms, F. 
These are formed with a number of side outlets, which 

enlarge in cross-sectional area from the center to the 

circumference, the openings being so adjusted that 

This View Shows the Regenerator, Hung from the Ceiling; the lUotl>r for Driving 
the Fan ; the Feed and Return Tanks; the Pump and Connections. 

This Machiull Has a Capacity of 1,250 Cubic Feet 
Per lUinnte. 

A 24-INCH AIR REGENERATOR; CAPACITY, 5,000 CUBIC FEET PER MINUTE. SECTIONAL VIEW THROUGH AN IS-INCH AIR REGENERATOR. 

humidity. or ignorance of the necessity for such con­

trol, that has prevented the more extended use of the 

devices which have been provided for this very pur­

pose. 
As for the modifying of temperature and humidity 

in the summer time, the conditions are even worse ; 
and it is really remarkable how little serious attempt 
there has been to develop suitable systems for the 
cooling and reduction of the humidity of the in­
terior of buildings during the hot summer weather. 
This is said with full appreciation of what the in­
ventor and manufacturer have already done in this  
direction ; but attention is drawn to the fact that, in 
view of the enormous amount of discomfort and dis­
tress endured during the hot and humid waves which 
are continually sweeping over the country, it is sur­
prising that there should not be a more widely-ex­
tended effort to bring the heat and humidity in the in­
terior of buildings down to a point at which l ife would 
be made comfortable. 

Furthermore, the artificial regulation of atmospheric 

humidity and temperature is a matter of vital concern 
to certain manufacturing interests, and particularly 

to the textile industries. In  order to secure the best 

a temperature of well over 100 deg. without experienc­

ing distressing symptoms. The comfortable weather 

is that in which the humidity relative to the tempera­

ture is in a certain fixed ratio. 

The machine which is herewith illustrated has been 

designed to regulate artificially the ratio between the 

temperature and the humidity by paSSing water over 

a large cooling surface over which, at the same 

time, large volumes of air are being drawn. By this 

simple expedient it secures the double effect of cool­

ing the air and imparting to it the moisture of the 
evaporated water. The "Regenerator," as this ma­

chine is called, is made by the Regenerated Cold Air 

Company, of 88  Broad Street, Boston, Mass.  The 

accompanying illustrations show two sizes of ma­

chines. The sectional view is taken through an 18-

inch unit, which is capable of handling 1,250 cubic 

feet of air per minute. The other illustration is of a 

24-inch machine, with a capacity of 5,000 cubic feet 
per minute. 

The I8-inch machine consists of an outer casing 

or covering more or less ornamental in design, 

which incloses inner cylinders arranged c oncentri­

cally within it, within which is carried the cooling and 

there shall be an even distribution of the water as it 

flows out of the arms. 

Immediately below the distributor Is arranged a 
set of twenty-four galvanized sheet-iron cylinders, 

which are placed concentrically, one within the other. 

The outermost cylinder is  24  inches in diameter, and 

the whole series is supported upon the four-armed 

spider, H. The water flows down over both sides of 

each cylinder, the total amount of wetted surface thus 

afforded being 250 square feet. Immediately below 

this nest of evaporating cylinders, and mounted at 

the base of the shaft, D, which is  driven by the im­

pulse wheel at a speed of 900 revolutions per minute, 

is  a fan, J, which serve,s to create a powerful down 

draft through the evaporating cylinders. 

As the water drains from the base of the cylinders, 
part of it falls past the fan directly onto a hollow 

cone, K, over which it flows, and finally is caught in 

the collecting basin, M. The water which is caught 

upon the blades of the fan, representing about 50 per 

cent of the whole, is thrown against the walls of the 

incasing cylinder and drains down into an annular 

trough, 0, formed in the periphery of a three-armed 
casting, L, which serves to support the bottom bear-



ing of the center shaft, D. From the annular trough 

the water flows through a number of vertical pipes, 

N, into the collecting basin, M, from which it is con­

ducted by an outflow pipe. 

The great capacity of this machine, both for cooling 
and humidifying, is due to the large amount of evap­

orating surface provided in the nest of cylinders, com­
bined with the large volume of air which is drawn 

through the cylinders by the fan. The air, with its 

temperature raised or lowered and its humidity in· 

creased or decreased, passes out into the room through 

the annular opening between the cylinder and the col· 
lecting baSin, as indicated by the arrow. 

The accompanying table gives the results of an hour 

and fifteen minutes' test conducted for a representa­

tive of this paper, with the 24-inch machine, which 

forms the subject of one of the engravings. The 

test was conducted in a machine shop containing 

105,000 cubic feet of air. The generator is  sus­

pended from the roof by rods, which pass through the 

base. The fan is driven by a motor which will  be 

seen mounted upon the base, from the bottom of which 

will be seen the water discharge pipe, which leads 

d own to connect with one or other of two adjoining 

water tanks. Connecting with each of the tanks is 

a series of feed pipes, provided with the necessary 

valves, etc., and leading to a three-throw circulating 

pump, which will be seen adjoining the tanks. The 

connections are so arranged that the water may be 

drawn from one tank, forced over the cooling surfaces 

of the machine, and discharged into the other tank, or 

vice versa. There are also steam pipe connections, 

by which the water in the tanks may be raised to the 

desired degree of temperature. 

TEST OF 2 4-INCH AIR REGENERATOR. 

Thermo- Air Delivered by meter Water. Machine. in Room. 
U'ime. Relative 

Humidity 
Dry. Wet .  Relative 

Dry. Wet. Feed. Return. Humidity 

-- -- - ---- -- --- -- -- ----
Deg. Deg. Per Cent. Deg. Deg. Deg. Dpg. Per Cent. 

12.25 78 67 57 105 93 87 82 80 
.12.40 79 72 72 110 96 87 82 80 

1.10 81 75 75 110 96 88 85 88 
1.10 81 75 75 67 96 88 85 88 
1.25 81 74 72 71 72 77 72 78 
lAO 81 73 68 71 72 76 70 74 

Although the air regenerator is designed primarily 

Ior cooling the air and reducing humidity, its range 

,of application is much wider than its name would in­

dicate. It is capable not only of decreasing the hu­

midity and l owering the temperature in a room, but, 

if desired, as in the case of a room in a textile fac­

tory, it can increase the humidity and raise the tern' 

perature. Furthermore, it can be used to increase or 

decrease the humidity while maintaining the tempera­

ture the same. The method of securing these results 

is  as follows: When it is predetermined to increase 

the humidity and raise the temperature, the water in 

the feed tank is heated by steam to a certain desired 

temperature. This  hot water is  fed to the machine and 

distributed over the evaporating surface, where its 

heat and vapor are imparted to the air, as the latter is 

drawn through. Conversely, when it  is  desired to 

decrease the humidity of a room and lower the tem­

perature, the flow of water is  reversed, the cold tank 

being used as the 

feed and the hot 

tank as the re­

turn. The result­

ant effect upon 

the air is that its 

moisture i s  con­

densed 0 n t h e 

cold water which 

is flowing over 

the plates, and its 

temperature low­

ered. 

At the begin­

ning of the test 

of one hour and 

fifteeen minutes, 

above referred to, 

the dry-bulb ther­

mometer, placed 

about 50  feet dis-

Fig. 1. 

Fig. /). 
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humidity, the feed water had been raised by means of a 
steam jet to 105 deg. The air was taken in from the 

outside of the building at a temperature of 8 1  deg., and 

drawn over the evaporating surfaces. The test started at 

1 2 : 25, and forty-five minutes later the dry thermometer 

inside the room showed 81 deg., and the relative hu­

midity had risen to 75 per cent. At 1: 10 the opera­

tion of the machine was reversed, and the process of 

cooling and reduction of humidity commenced, the 

A CHEMICAL TRICK. 

feed water being passed into the machine at 67 
deg., and the feed of air being drawn from the in­
terior of the building. Half an hour later, the tem­

perature inside was 81  deg., the relative humidity had 

fallen to 68  deg., the outside temperature at the time 

being 8 2  deg. , and the relative humidity of the out­

side air being 74 per cent. 
It should be mentioned in conclusion that inlet air 

ducts are provided in each regenerator, by which the 
air may be fed either directly from the atmosphere or 
taken from the upper strata of air in the room itself. 
The manipUlation of these air dampers, the control of 
the temperature of the feed water, and the further 
control of the speed or the fan, render it possible to 
secure a very delicate regulation of the interior at· 
mosphere of any room in which they are installed. 
Furthermore, the introduction of large volumes of pure 
air from the outside, its passage over running water 
where the dust is caught and removed, and its thor­
ough circulation through the room or building, is  in 
itself a potent safeguard to the health of the inmates. 

----------�4�' •• �----------
The American S ociety of Civil Engineers has ad­

mitted a woman to membership in one of its lower 

grades. 

Fig. 2. Fig. 3. 

I<'ig. '1. 

A CHEMICAL TRICK. 
BY GUSTAVE MICHAUD! 1)�SC. 

When we happen to witness a phenomenon which 

seems to violate natural laws, we are not l ikely to 
forget its cause if it be explained to us, The follow­
ing experiment, which I devised for my students, 
helped them to understand as well as to remember 
some chemical data. 

A white cat, made of flexible pasteboard and im· 

prisoned in a glass jar, is  shown to the audience. The 

lecturer announces that, without opening the jar or 

even touching it, he will  cause the cat to undergo a 

zoological as well as a chemical transformation. He 

takes the support of the jar, and pushes it forward in 

full view of the students. The change occurs almost 

instantaneously. The cat takes a rich orange color on 

which black transversal stripes rapidly paint them­

selves. The cat has become a tiger. 

The whole transformation is produced by emanations 

of hydrogen sulphide, which is generated in the jar 

itself without any visible apparatus. The cat has been 

p reviously coated with a solution of chloride of anti­

mony wherever the orange hue was to be produced, 

and with a solution of basic acetate of lead wherever 

the black stripes were to appear. Both solutions are 

colorless. After the coated cat has been introduced in 

his glass cage, a small piece of pasteboard is placed 

under the wooden support so as slightly to incline the 

jar forward. A few decigrammes of pulverized sulph­

ide of iron folded in a piece of blotting paper are de­

posited b ehind the cat, on the elevated side of the 

bottom of the jar. Two or three cubic centimeters of 

diluted sulphuric acid are dropped with a pipette on 

the opposite side.  When the performer wishes the 

transformation to take place, he  takes the wooden sup­

port and pushes it forward as  if he wanted to enable 

everybody to see better what i s  going to happen. By 

so doing he suppresses the slight inclination which 

kept the iron sulphide beyond the reach of the sul­

phuric acid. The gas is evolved, and the formation of 

the orange sulphide of antimony and black sulphide 

of lead takes place in a few seconds. 

. .' . 
THE ART OF INVENTING. 

BY EDWIN J. PIUNDLE. OF THE NEW YORK BAR. 
It seems to be p opuiarly believed that the inventor 

must be born to his work, and that such people are 

born only occasionally. This is true, to a certain ex­

tent, but I am convinced there are many people who, 

without suspecting it, have latent inventive abilities, 

which could be put to work if they only knew how to 

go about it. The large percentage of inventors in thi s  

country compared with a l l  other countries, shows that 

the inventive faculty is  one which can be cultivated 

to some extent. The difference in ingenuity is n ot 

wholly a matter of race, for substantially the same 

blood exists in some other countries, but it is the en­

couragement of our patent laws that has stimulated 

the cultivation of this faculty. 

The popular i dea seems to be that an invention is 

produced by its inventor at a single effort of the im­

agination. It is, undoubtedly, true that every inven­

tor must h ave some imagination or creative faculty, 

but, as I shall seek to show, this faculty may be great· 

ly assisted by method .. While reasoning does not con­

stitute the whole of an inventive act, it can, so to 

speak, clear the way and render the inventive act 

lig. 4. 

Fig. 6. 

easier of accom­

plishment. 

In the making 

of all  inventions 

which do not con­

sist in the discov· 

ery of the adap­

tability of some 

means to an end 

n ot intentionally 

being sought af­

ter, the first step 

is the selection of 

a problem. The 

inventor should 

first make certain 

that the problem 

is based upon a 
teal  need. Much 

time and m oney 

is s 0 m e t  i m e s 
spent in an effort 

to invent some­

thing that is not 

really n e e  d e d.  

What already ex­

i s  t s is  g o o d 

enough or is so  

good that no addi­

tional c o s  t or 

co m p l ie a t io n 

would justify any· 

thing better. The 

tant from the rna· 

chine, showed a 

temperature i n· 
side the room of 

78 deg. ; the rela­

If: i v e humidity 

was 57 per cent; 

and the outside 

temperature was 

81  deg. As the 

first half of the 

test was designed 

to increase the 

temperature and HOW THE CORD KNOTTER OF THE SELF·BINDING HARVESTER WAS INVENTED. 

n e w  

might 
invention 

be objec-



tionable because it would involve counter disad­

vantages more important than its own advantages, so  

that a really desirable object is the first thing to be 

sure of.  

Having selected a problem, the next step should be  

a thorough analysis of the  old s ituation, getting at the 

reasons for the faults which exist, and in fact discov­

ering the presence of faults which are not obvious to 

others, because of the tendency to believe that what­

ever is, is right. 

Then the qualities of the material, and the laws of 

action under which one must operate should be ex­

haustively considered. It should be considered wheth­

er these laws are really or only apparently inflexible. 

I t  should be carefully considered whether further im­

provement is p ossible in the same direction, and such 

consideration will often suggest the direction in which 

further improvement must go, if a change of direction 

is necessary. Sometimes the only possible improve­
ment is in an opposite direction. A glance at the ac­

counts of how James Watt invented the condensing 

steam-engine will show what a large part profound 

study of the old engine and of the laws of steam 

played in his invention, and how strongly they sug­

gested the directions of the solutions 'Of his difficulties. 

We now come to the constructive part of inventing, 

in order to illustrate which, I will seek to explain how 

several inventions were, or c ould have been, produced. 

The way in which the first automatic steam engine 

was produced was undoubtedly this-and it shows how 

comparatively easily a really great invention may 

sometimes be made. It  was the duty of Humphrey 

P otter, a boy, to turn a stop·cock to let the steam into 

the cylinder and one to let in water to condense it at 
certain periods of each stroke of the engine, and if 

this were n ot done at the right time, the engine would 

stop. He noticed that these movements of the stop­
cock handles took place in unison with the movements 

of certain portions of the beam of the engine. He 

simply connected the valve handles with the proper 

portions of the beam by strings, and the engine be· 

came automatic-a most eventful result. 

A most interesting example of the evolution of an 

invention is that of the cord-knotter of the self-bind· 

ing harvester. The problem here was to devise a 
mechanism which would take the place of the human 

hands in tying a knot in a cord whose ends had me· 

chanically been brought together around a bundle of 

grain. 

The first step was to select the knot which could be 

tied by the simplest motions. The knot which the in­

ventor selected is that shown in Fig. 1 ,  and is a form 

of b ow-knot. 

The problem was to find how this knot could be 

tied with the smallest number of fingers, making the 
smallest number of simple movements. As anyone 

would ordinarily tie even this simple knot, the move· 

ments w ould be so numerous and complex as to seem 

impossible of performance by mechanism. The in­

ventor, by study of his problem, found that this knot 

could be tied by the use of only two fingers of one 

hand, and by very simple m ovements. The knot will 

best be understood by following the m otions of these 

fingers in tying the knot. Using the first and second 

fingers of the right hand, they are first swept out­
ward and backward in a circular path against the two 

strands of the cord to be tied, as shown in Fig. 2. 
The fingers continue in their circular m otion back­

ward, so that the strands of the cord are wrapped 

around these fingers, as shown in Fig. 3. 

Continuing their circular motion, the fingers ap­

proach the strands of the cord between the twisted 

portion and a part of the machine which holds the 

ends of the cord, and the fingers spread apart as shown 

in Fig. 4 , so that they can pass over and grasp the 
strands thus approached, as shown in Fig. 5 .  The 

fingers then d�aw b;ck through the loop which has 

been formed about them, the fingers holding the 

grasped portion of the strands, as shown in Fig. 6. 

The knot is finished by the completion of the re­

tracting movement of the fingers through the loop, 

thus forming the bow of the Imot as shown in Fig . .  7 .  

The inventor found that one finger could have a 

purely rotary m ovement, as if it were fixed on the 

arm and unable to m ove independently of the arm, and 

the m ovement being as if the arm rotated like a shaft, 

but the second finger must be further capable of mov­

ing toward and from the first finger to perform the 

opening movement of Fig. 4 , and the closing m ove­

ment of Fig. 5 ,  by which it grasps the cord. The in­

ventor accordingly, from his exhaustive analysis of 

his problem, and his invention or discovery of the 

proper finger motions, had further only to devise the 

very Simple mechanical device illustrated in Fig. 8 to 

replace his fingers. 

The index finger of the hand is represented by the 

finger S, which is integral with the shaft V. The sec­

ond finger of the hand is represented by the finger, U, 
which is pivoted to the first finger by the pin, s. The 

grasping movement of the finger, fl, is accomplished 

by a spring, V', bearing on the shank, fl', and its open· 

ing movement is caused by the travel of an anti-fric-
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tion roll,  un, on the rear end of the pivoted finger, 

over a cap., Vn, on the bearing of the shaft. The shaft 

is rotated by the turning of a bevel pinion, W, on the 

shaft through the action of an intermittent gear. The 

necessity of drawing the fingers backward to accom­

plish the m ovement between Figs. 5 and 7 was avoided 

by causing the tied bundle to have a m otion away 

from the fingers as it is expelled from the machine, 

the relative motion between the fingers and the knot 

being the · same as if the fingers drew back. 

Thus the accomplishment of a seemingly almost im­

p ossible function was rendered mechanically simple 

by an evolution from the human hand, after an ex­

haustive and ingeni ous analysis of the conditions in­

volved. 

It will be seen from the example I have given that 

the constructive part of inventing consists of evolu· 

tion, and it is the association of previously known 

elements in new relations ( using the term elements in 

its broadest sense ) . The results of such new associa­

tion may, themselves, be treated as elements of the 

next stage of development, but in the last analysis 

nothing is invented or created absolutely out of noth­

ing. 

It  must also be apparent, that pure reason and 

method, while not taking the place of the inventive 

faculty, can clear the way for the exercise of that 

faculty and very greatly reduce the demands upon it. 

Where it  is desired to make a broadly new invention 
on fundamentally different lines from those before---

Fig. 8.  
THE MECHANICAL FINGERS OF THE CORD KNOTTER. 

ha ving first studied the art to find the results needed, 
the qualities of the material or other absolutely con· 
trolling conditions should be exhaustively considered ; 
but at the time of making the inventive effort, the 
details should be dismissed from the mind of how re­
sults already obtained in the art were gotten. One 
should endeavor to conceive how he would accomplish 
the desired result if he were attempting the problem 

before any one else had ever solved it. In other wordS, 
he should endeavor to provide himself with the idea 
elements on which the imagination will operate, but 

to dismiss from his mind as much as possible the old 

ways in which these elements have been associated, 

and thus leave his imagination free to associate them 

in original and, as to be hoped, better relations than 

before. He should invent all the means he can pos­

sibly invent to accomplish the desired result, and 

should then, before experimenting, go to the art to see 

whether or not these means have before been invented.  

He would probably find that some of the elements, at 

least, have been better worked out than he has worked 

them out. Of course, mechanical dictionaries, and 
other s ources of mechanical elements and movements 

will be found useful in arriving at means for accom­

pl ishing certain of the m otions, if the invention be a 

machine. Many important inventions have been made 

by persons whose occupation is wholly disconnected 

with the art in which they are inventing, because 

their minds were not prejudiced by what had already 

been done. While such an effort is likely to possess 

more originality than that on the part of a person in 

the art, there is, of course, less probability of its being 

thoroughly practical. The mind well stored with the 

old ways of solving the problem will be less l ikely to 

repeat any of the mistakes of the earlier inventors, 
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but it will also not be as apt to strike out on dis· 

tinctly original lines. It is so  full, already, of the 

old forms of association of  the elements as to be  less 

l ikely to think of associating them in broadly new 

relations. 

Nothing should be considered impossible until it has 

been conclusively worked out or tried by experiments 

which l eave no room for d oubt. It  is no sufficient 

reason for believing a thing won't work because im­

memorial tradition, or those skilled in the art, say it 

will n ot work. 
In inventing a machine to operate upon any given 

material ,  the logical way is to work from the tool to 
the power. The tool or tools should first be invented, 
and the motions determined which are to be given to 
them. The proper gearing or parts to produce from 
the power each m otion for each tool should then be  
invented. It  should then be considered if  parts of  
each train of gearing cannot be combined, so as t o  
make o n e  part do the work of a part in each train ; i n  
short, to reduce t h e  machine to its lowest terms. Oc­
casionally a mechanism will be invented which is ex­
ceedingly ingenious, but which it is afterward seen 
how to simplify, greatly at the expense of its ap­
parent ingenuity. This simplification will be at the 
sacrifice of the pride of the inventor, but such consid­
erations as cheapness, durability, and certainty of 
action leave no choice in the matter. It  will  s ome­
times be found that a single part can be made to 
actuate several parts, by the interposition of elements 
which reverse the motion taken from such part, or 
which take only a component of the motion of such 
part, or the resultant of the motion of such part and 
some other part. Where a machine involves the 
conjoint action of several forces, it  can be more thor­
oughly studied, if it is found there are positions of 
the machine in which one force or motion only is 
in operation, the effect of the others in such position 
being eliminated, and thus the elements making up 
the resultant effect can be intelligently controlled. 

The drawing board can be made a great source of 

economy in producing inventions. If the three prin­

cipal views of all  the essentially different positions 
of the parts of a machine are drawn, it will often be 

found that defects will be brought to light which 

would not otherwise have been observed until the 

machine was put into the metal. 
It  is desirable to see the whole invention clearly in 

the mind before beginning to draw, but if that cannot 
be done, it . is often of great assistance to draw what 
can be seen, and the clearer perception given by the 
study of the parts already drawn, assists the mind in 
the conception of the remaining parts.-Abstract of a 
paper read before the American Institute of Electrical 
Engineers. 

.. . . t • 
Start of the 'Velhnan Pol a r  Airship EXl)edition from 

Pal"is. 

On Friday, the 15th instant, Walter Wellman, the 

intrepid explorer who is about to  attempt the 1 ,200-

mile j ourney from Tromsoe, Norway, to the North Pole 

and back in the largest dirigible balloon that has ever 

been built, started from Paris. A special freight train 

was empl oyed to transport the airship, its appurten· 

ances, and supplies to Norway. Mr. Wellman will be 

accompanied on his j ourney of exploration by an ap­

pointee of the United States Weather Bureau, an 

expert aeronaut, and a mechanic. Notwithstanding 

that a recent test of the two motors of the airship 

is said to have shown the development of 100 horse­

power as against the 75 contracted for, Wellman ex· 

pressed himself as much better satisfied with the bal· 

l oon part of his airship than with its mechanical feat­

ures. He expects to get the latter perfected, however, 
and to make a number of trial tests before starting on 

the actual journey about the first of August. In case 

of an accident to the airship, the explorers expect to 

make their way back over the ice on sledges drawn by 

the motor ski-supported bicycle i llustrated in our last 

issue. 
,. j '  I • 

The principal producing centers of coke in Germany 

are on the Ruhr, on the Sorre, at Aix-Ia-Chapelle, in 

Silesia, in the environs of Obernkirchen, and near 

Zwickau in Saxony. The basin of the Ruhr produces. 
according to the German statistics, about 65,000,000 

tons of coal and about 11 ,000,000 tons of coke annually. 

This is the firmest of the German cokes and the most 

valuable with reference to its chemical constitution. 

The following figures are compiled from late sources 

and show that Germany is at the head of the Euro­

pean countries in this branch of industry, and is second 

only to the United States � 
Germany, 14,004 tons ; Great Britain, 10,000 ; Bel· 

gium, 2 ,048 ; Russia, 2 ,000 ; France, 1 ,850 : Austria-Hun­

gary, 1 ,300 ; Spain, 405 ; Sweden, 60 ; Denmark, 19 ;  

Italy, 18 .  Total for  Europe, 3 1 ,704 tons. 

United States, 23,039 ( this figure is not the latest re­

turn, but will answer for comparison ) ;  Canada, 342 ; 

Japan, 70 ; Australia. 1 2 7 ; add Europe, 31 ,704. Total 

for the entire world, 55,282 tons.-Revue des Eclair­
ages. 



A ONE-HUNDRED-TON DERRICK CRANE FOR FITTING 
OUT VESSELS. 

BY THE ENGLISH CORRE�PONDENT OF THE SCIENTIFIC AMERICAN. 
An interesting electric crane of the derrick type is 

now in operation at the Greenock dockyards of the 

Scott Shipbuilding and Engineering Company, on the 

River Clyde, for facilitating and expediting fitting-out 

operations on large vessels. The crane has been de­

signed and constructed by Messrs. George Russell & 
Co.,  of Motherwell near Glasgow, to whose courtesy we 

are indebted for the accompanying il lustration. The 

crane is  erected on the west bank of a new fitting-out 

basin that has recently been completed. Owing to the 

design of the crane, it has been possible to place its 

center extremely close to the edge of the quay wall. 

As will be observed from the i llustration, the crarie 

itself is  carried on three masonry pedestals or piers, 

the advantage accruing from which is that it is  possible 

to get clearance for the sides of vessels. The piers 

supporting the center mast and diagonal legs are con­

tinued to a height of twenty-five feet above the level 

of the quay. The piers are built upon concrete foun­

dations of a great depth . In the case of the 

pedestal carrying the vertical mast of the crane, the 

center of the pier is  only seven feet from the edge of 

the quay. This  enables the crane to deal with Its max· 

imum load of one hundred tons at an effective reach 

of sixty·three feet from the edge of the quay. 

The mast of the crane is  built up of steel plates and 

angles well braced together, and connected at the bot­

tom by a massive steel box girder, which transmits 

the vertical pressure to the center pin. This vertical 

pressure is distributed over the surface of the concrete 

by a large base, which insures the imposition of a 

small pressure on each square foot of concrete. At the 

top of the mast is a heavy forged steel post, in which 

the upper end of the mast terminates, and to which 
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in the center of the barrels, with the two sections of 

the barrel on either side grooved right and left hand, 

so that the ropes can coil · on both ends simultaneously, 

thereby dividing the stresses equally between the two 

sides of the mast. Four hundred feet of cable can be 

wound on each section. 

In order to clear the gunwales of a vessel when 

the crane is working at its maximum radius of seventy 

feet, there is allowed a clear height of thirty-five feet 

between the edge of the wharf and the under side of 

the jib. The main hoisting block has a vertical range 

of one hundred feet, and the load is  carried on eight 

parts of rope, thereby giving a duplicate quadruple 

purchase. The load-carrying device is ingenious. 

There is a cylinder containing oi l  on which the load 

is  carried, and the latter is able to revolve with very 

l ittle resistance, by means of a l ifting ring with a pis­

ton at its upper end. In order to overcome oil leaking 

from the cylinder, which is made of steel, there is a 

guu-metal liner three-eighths inch in thickness. 

The crane has been tested to one hundred and twenty 

tons with complete success, though the maximum 

working l oad is one hundred tons at any radius be­

tween a maximum of seventy feet and twenty-five feet, 

at a l ifting speed of five feet per minute. Ninety tons 

can be raised at seventy-five-foot, eighty tons at eighty­

foot, seventy tons at eighty-five-foot, and sixty tons at 

ninety-foot radii.  With loads from ten to fifty tons the 

l ifting speed is ten feet per minute, and for loads less 

than ten tons, forty feet per minute. With the inde­

pendent light purchase gear a weight of ten tons can 

be lifted at any radius up to one hundred feet. The 

slewing speed with the full load of one hundred tons 

is  one hundred feet per minute. 

With this appliance the operations of fitting out a 

vessel can be expeditiously carried out. The radius 

of the crane enables the whole beam of the ship to be 

A LOCOMOTIVE BOILER EXPLOSION. 
It is seldom surely that the ubiquitous camera has 

recorded a more picturesque view of an exploded loco­
motive boiler than that shown in the accompanying i l­
lu stration. The accident happened at the town of Dale­
ville, Ark., on a road known as the Ultima Thule, Arka­
delphia and MiSSissippi Railroad. The engine had 
been in the shop undergoing repairs, which had just 
been completed. After washing out the boiler, sufficient 
steam was raised to run the engine out of the shop and 
over the cinder pit,  where the explosion occurred. The 
injectors on both sides had just been tested and found 
in good condition, and by the use of the blower the 
steam had been raised to the desired pressure of about 
145 pounds to the square inch, when the boiler gave 
way. We are indebted for the photograph to Mr. A. A. 
Peters, master mechanic of the A. S .  W. R. R., of Gur­
don, Ark., who informs us that it was impossible to 
determine the age of the boiler, the name and number 
plate both h aving been removed. It  was built of % -inch 

iron, and the seam on the bottom of the barrel was 

reinforced with an additional %-inch sheet, making 

with the covering strip a total thickness of 1Ys inches. 

The explosion tore the sheet off through the line of 

the rivet holes, tearing into the connection sheet near 

the firebox. The barrel was entirely carried away be­

tween the firebox and the front rings of the boiler. 

Twenty of the flues collapsed, and were split open as 
though they had been cut through with a chisel , for a 
length of from 10 to 24 inches. The front flue sheet 

was broken in pieces and the nozzle and front end 

were blown entirely away. At the time of the acci­

dent a man was oiling the driving box of the frout 

right-hand driver. The explosion tore the frame apart 

at this point, blew this driVing wheel off its axle and 

entirely away from the engine, and, of  course, killed 

the oiler. Subsequently to the accident, Mr. Peters, 

also the diagonal 

legs are fixed by 

means of trun· 

nion rings. To 

overcome the lia­

bility of bending 

stresses upon the 

d iagonal s t a y s , 

the connecting ar­

rangement at this 

upper end is such 

that the center 

line of each diag­

o n a I in tersects 

the center line of 

the mast. To the 

concrete base is 

bolted a heavy 

steel plate, which 

carries the cast­

steel slewing rim 

of the crane, and 

also a cast-steel 

socket in which 

the center pin is 

fitted. Forward Driving Wheel Blown Away j Bar Frame Broken; and One Section of Barrel Entirely Destroyed. 

who was called in 

t 0 investigate, 

and, i f  possible, 

explain the expl(}­
sion, took off the 

pop valve, tested 

it  w i t  h wa, ter 

p r e  s s u r  e ,  and 

found that it  went 

off at 140 pounds. 

The engine had 

been carrying 145 

to 150 pounds pre­

vious to its visit 

to the shops. One 

fact to be note'd 

was that some 

time previously a 

new firebox had 

been put in the 

boiler,  and there 

was a s m a  I I  e r 

number of fiue 

holes in the fi're­

box flue s h e  e t 
than in the front 

The t a  p e r  e d 

diagonal legs are 

connected at their bases with the central pier by hori­

zontal stays built of steel plate and angles. In order 

to resist any compressive strains to which they might 

be subjected, they are stiffened by a lattice construc­

tion. The diagonal legs rise at an angle of forty-five 
degrees, while the base horizontal girders similarly 

form an angle of forty-five degrees with the edge of 

the wharf in the ground plan, thereby leaving ample 

space on either side of the crane for the accommoda­

tion of material .  The railroad tracks are laid paral lel 

with the edge of the wharf. 

The electrical equipment comprises four motors and 

gearing. For derricking the jib, there is one motor 

of fifty horse-power running at 290 revolutions per 

minute ; one of similar horse-power for the main pur­

chase hOisting, and two of thirty-five brake horse­

power for light purchase hoisting and slewing respec­

tively, representing an aggregate of 170 brake horse­

power. Each motor and its attendant gearing are in­

dependent, and all are controlled from a cabin carried 
on the side of the mast at a height of fifty-six feet 

above the level of the quay, so  that the operator has 
a clear and uninterrupted view of the whole field of 
operations. The equipment in the cabin comprises 
the main switchboard and four controllers, as well 
as the hand wheels for applying the auxiliary braking 
arrangements. Each motion is fitted with automatic 
electric brakes, and for the hOisting and derricking 
gears powerful hand brakes are provided. All the 
main spur wheels are of cast steel, while the smaller  
wheels and pinions have machine-cut teeth. In the 
cases of the slewing and derricking gearing the worm­
wheels are of gun metal, with the worms of forged 
steel. The main barrels for hoisting and derricking 

are of seven foot diameter, right and left screw grooved 

in the lathe. The design of these barrels constitutes 

an importa: ' feature, since the spur gears are placed 

DISRUPTIVE FORCE OF A LOCOMOTIVE BOILER EXPLOSION. 

commanded ; and for l ifting and lowering into position 

the heavier sections of the vessel's machinery instal­

lations, it has proved to be especially advantageous. 

• • • • • 
The C urrent S u p plement. 

The current SUPPLEMENT, No. 1590,  is opened with 

an illustrated article on the rotary converter sub-sta­

tions of the Long I sland Railroad. A very practical 

article is  that on Tinning. Mr. J .  E.  Thornycroft con­

cludes his articles on gas-engines for ship propulsion. 

The second installment on "Canals, Ancient and Mod­

ern," is  published. Mr. Nelson P. Hulst concludes his
· 

treatise on the Metals in Human Progress. Some sta­

tistics are published on the foreign commerce of the 

United States. Mr. Robert Grimshaw writes instruc­

tively on Gypsum, a much-misunderstood material. 

Some devices for determining the energy losses in 

sheets of iron are described by Dr. Alfred Gradenwitz. 

Perhaps the most important paper in the current Sup­

PLEMEN'!' is that by Marconi on the control of the di­

rection of electric waves. The paper relates to results 

observed when, for the usual vertical antenna em­

ployed as receiver or absorber in a wireless telegraph 

station, there is substituted a straight, horizontal con­

ductor placed at a comparatively small distance above 

the surface of the ground or water. Major Ormond 

M. Lissak's paper on Primers and Fuzes for Cannon 

is concluded. The preliminary report of the State 

Earthquake Investigation Commission is presented. 

.. . . . ..  
Sinc€ 1898 there have been completed for the French 

navy thirteen armored cruisers, which may be divided 

into five types : Three units of 7,700 tons, three of 

9 , 500 tons, five of 10.000 tons, one of 11 ,300 tons, and 

one of 12,500 tons. In addition to these, there are 

under construction three additional cruisers of 12,500 

tons, and three of 1 3 ,600 tons. 

flue sheet. These 

surplus holes were 

closed with pocket-flues ,  nearly all of which blew out 

of the sheet at  the time of the explosion, and crashed 

into different places in the machine shop. Some idea 

of the enormous energy of the explosion is  given by 

the fact that these pocket flues had been rolled into 

the flue sheet and beaded. 
As to the cause of the disaster, we can only suggest 

that in putting on the reinforcing strip along the bot­

tom seam of the barrel, fresh rivet holes may have 

been drilled intermediate of those already there, and 

the available secti onal area· along the seam so greatly 

reduced, that it was actually weaker rather than 

stronger for the third plate. The fact that the sheet 

parted, in spite of its total thickness of 1Ys inches, 

along the line of the rivet holes; would seem to sug­

gest this as the cause of the disaster. 

. .  � .  

Tho Arrnament of t h e  " Dreadno u g h t .  

As a result of prolonged trials and experiments by 

the British Admiralty, it  has been decided that the 

main armament of the "Dreadnought," which is rap­

idly approaching completion, is  to comprise ten of the 

new 12-inch Mark X wire-wound, breech-loading, quick­

firing guns. The weapon is the most powerful that 

has yet been designed for naval purposes. It  is 45 

calibers and weighs 58 tons. The weight of the pro­

jectile is  still , however, the same as in the former 

weapon, that is,  850 pounds, but its penetration is much 

greater, being through 5 1 inches of wrought i ron at 

the muzzle, while its velocity is  2,900 foot-seconds. 

The powder charge will be 325 pounds of modified cor­

dite. The firing capacity of this weapon is two rounds 

per minute. The "Dreadnought" will be ready for 

steam and gunnery trials in October, by whi ch time 
construction will have occupied a little more than one 

year. 
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FRENCH CANDLE 
MAKING. 

Scientific American 

BY" JAtQUES BOYER. 
The tallows, oilR 

and other fa t t y  

substances f r o  m 

which c o m  m 0 n 

candles are made 

are mixtures of a 

solid fat, stearine, 

with a liquid fat, 

or oil, oleine. 

Most of the defects 

of the old-fashion­

ed tallow candle 

are due to the lat­

ter ingredient, the 

el i m i n  a tion 0 f 
which results in 

the production of a 
s t e a  r i n e candle. 
which does not 

Fig. I .-Molding Stearintl Candles. Fig. 2.-Mixing Colors with Stearine. 

Fig. 3.-The Wax Candle Room. Fig. 4.-Making " Cellar Rats " or I,ong 'Vax Tapers. 

oleic acid. (T h e 
"stearine" of com­

merce is a mixture 

of stearic and 

palmitic a c i d s . )  

The mixture of the 

three fatty acids i s  

treated with sulph· 

uric acid, washed 

with steam, dis­

tilled and run into 

iron pans where it 

solidifies in  thin 

c a k e s .  T h e s e  

cakes, wrapped in 

haircloth, are first 

pressed cold and 

then pressed again 

between cast-iron 

plates heated by 

steam to 35  or 40 

deg. C.  ( 9 5  to 104 

d eg. F. ) .  In these 

operations the oleic 

run and "gutter "  

in burning or 

grease everything 

that it touches. 

The problem of 

producing stear­

ine candles, first 

b r o a c h e d b y  

Braconnot, w a s  

solved theoreti­

cally by the cele­

brated Chevreul 

a n d  practically 

by Milly and Dr. 
MotaI'd, who suc­

ceeded in over­

coming the tech­

nical difficulties 

and laying the 

foundation of the 

new industry. In 

particular, t h e  y 
substituted l ime 
for soda in the 

Fig. o.-Rolling Wax Candles. Fig. ? -Cupping, Labeling and Packing .Night Lights. 

process of saponification an d employed boric 

acid in the preparation of the wicks, a treat­

ment which is  essential to satisfactory com­

bustion. Since their time the various op­

erations of the manufacture have been lit­

tle changed except by the introduction of 

some mechan ical improvements. 

The first process is the saponification of 

the fats, which is  effected in closed vessels, 

under pressure, a condition which reduces 

the proportion of lime required for precipi­

tation to two or three per cent. A cylindri­

cal copper boiler is  filled with about 4,000 

kilogrammes (4 tons ) of tallow or oil and 

2,000 liters ( 550 gallons ) of water in which 

120 kilogrammes ( 264  pound s )  of lime have 

been slaked. Steam at a pressure of eight 
atmospheres is then introduced and the di­
gest ion is continued for four hours. When 
the contents of the vessel have cooled to 
130 deg. C .  ( 26 6  deg. F. l they are drawn off 
in two successive portions, one consisting of 
the fatty acids resulting from the action of 
the steam on the fats, and the other of 
glycerine and water, hol d ing in suspension 
the lime soap Which, when decomposed by 
sulphuric acid, yields an additional quan­
tity of fatty acids. The mixture of fatty 
acids, when freed from glycerine, consists 
of solid stearic and palmitic acids and liquid 

Fig. S.-Reeling Wax Tapers. 
THE MANUFACTURE OF CANDLES IN FRANCE. 

acid is forced out through the filtering cloth 

leaving the "stearine" behind as a white, 

solid, and brittle mass. 

The wick of the stearine candle is  com­

posed of three cotton strands braided to­

gether. One of the strands i s  twisted. more 

tightly than the others, the result being that 

the end of the wick, as i t  burns, bends to 

one side and reaches the outer or oxidizing 

part of th e flame. This bending i s  i ncreas­

ed by the weight of the little glassy beadH 

of fusible borates which, fOfmed by combina­

tion of  the ash with the boric a cid in which 

the wick has been soaked, appear successive­

ly on the end of the wick and drop into the 

pool of melted stearine. By these devices 
both ash and carbon are disposed of and 

the candle needs little snuffing. 

The stearine is  m elted in basins heated 

by steam from which it is  dipped with 

spouted pails and poured into the molding 

machine. This consists of  a double row of 

slightly-tapering tubes, in the axis of each 

of which a wick is  kept taut by a pin above 

and a reel below. When the stearine haE 

hardened the attendant opens the top of 

the machine, raises the row of molds with 

the aid of a train of wheel work, passes a 
knife under it to cut the wicks, and re­

moves the candles from the molds. The 
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candles are then trimmed to uniform length by a 
small and swiftly-moving circular saw and carried by 

an endless chain to rotating brushes which clean and 

polish them_ After receiving the mark of the factory 

from a moderately-heated silver die they go to the 

packing room, where girls wrap them in paper and put 

them into boxes_ Colored candles are made by the 

same process except that the desired color is mixed 

with the melted stearine, in steam-heated vessels, be­

fore molding_ 

Most French candlemakers manufacture, in addition 

to stearine candles, wax candles, night-lights and 

paraffined paper_ 

Wax, like tallow, has been used for illumination 

for centuries, but nowadays the high price of wax has 

almost abolished the use of  wax candles in France, 

except in the ceremonies of the Roman Catholic 

Church. 

In  the manufacture of wax candles the wax is  first 

bleached by spreading it in a thin layer on canvas 

and exposing it to the sun for several days_ By re­

peating this process a second time a sufficient degree 

of whiteness is obtained.  As no satisfactory method 

of preventing the adherence of wax to the mold has 

yet been devised, _ wax candles are still  made in the 

old way, by pouring the melted wax on the wicks. 

The wicks are attached to a h orizontal hoop suspended 
from the ceiling over a steam-heated basin of melted 

wax. The candle maker, with a dipper, pours a l ittle 

wax over each wick in succession, repeating the opera­

tion until the candles have attained the desired thick­

ness and testing their diameters, from time to time, 
by passing an iron or copper ring over them. When 

all the candles exactly fit the ring they are taken down, 

softened by plunging into warm water and rolled 

under a board on a table in order to make them truly 

Scientific American 

Fig. 9o-Making Small Wax Candles by Pouring. 

is turned slowly by hand_ The operation is repeated 

two or three times, the size of the hole through which 

the cord passes being increased each time. When the 

waxed cord has attained the required size it is  wound 

on large reels in skeins of 400 or 500 meters ( about 

1,500 feet)  which are boxed and shipped to wholesalers. 

I t  is also furnished in lengths of from 3 to 10 meters 

( 10 to 33  feet ) folded as often as  may be required for 

convenient packing. These tapers are now used 

chiefly by wine merchants, and by sextons in lighting 

church candles. 

The very short and thick candles called veilleuses, 
or night candles, are composed of a mixture of wax 

and stearine. The molding machine, shown in one 

of the photographs, differs considerably from the ap­

paratus used for ordinary candles. although the prin­

ciple of the operation is unchanged. After the little 

candles have cooled the attendant removes them from 

the molds and conveys them to women who put them 

into tin cups which pre"ent the escape of melted wax 

during combustion, and pass them to other women 

who label and pack them. 
Paraffined paper is made simply by drawing long 

rolls of paper, by means of a series of cylinders, 

through a steam-heated trough containing a solution 

of paraffine and stearic acid, and thence to a large 

wooden cylinder on which it is rolled . 

• 1 • • •  

Figo t Oo-Preparation of Paraffined Paper. 

It is reported that an engi neering firm at Pittsburg 

has patented a new type of universal plate mill. The 

mill will be driven by an electric motor of 6,000 to 

8,000 horse-power capacity, this, i t  is said, being the 

firft time that a mill of this character and size has 

been electrically driven. 

cylindrical. In the 

b o t t o m  o f  e a c h  

candle a little hole 

is  made, with a 
wooden point,  to 

facilitate its attach­

ment to the chande­

lier. 

In  the manufac­

ture of wax matches 

and the long and 

slender tapers which 

are known as "rats 
de cave" ( "cellar 

rats")  the method 

i n t r o d  u c e d in to 

France by Pierre 

Blesmiare in the 

middle of the seven­

teenth century is 

still in use. One of 

t h e  accompanying 

photographs i I I  u s­

trates the method 

as it is  practise'" to­

day in the Carriere 

factory, at Bourg- Ia­

Reine, near Paris. 

The cords of which 

the wick is compos­

e d  pass into a basin 

of melted wax heat­

ed by a small fur­

nace, from which 

they are drawn 

through a perforat­

ed plate to a large 

wooden drum which 

Fig. 6.- Molding " Carriere Veilleuses " or Night Lights. 

THE MANUFACTURE OF CANnLES IN FRANCE. 



Infl u e n c e  of I nventi o n  on I n d n stl·Y. 

Sir W i lliam Bai ley, a prominent English s c ientific 
writer, recently delivered a lecture before the Manches· 
tel' Literary and Philosophical Society on the top'o­
graphical distribution of men of gen i u s  in Great Brit­
ain.  He stated that the county o f  Lancashire had pro· 
duced a large number o f  inventors, who, during the 
last hundred years, had exerted a great influence on the 
prosperity of  that country, and, indeed, had done more 
to c h ange the face o f  the world by their mechanical con· 
trivances than any other combination of  inventors. 

S i r  Will iam Bailey's statement is doubtless true to a 
certain extent ; and it is to be deplored that, notwith· 
standing the universal good these Lancashire men 
w rought, all, with two exceptions, were subjected to il l­
treatment at the hands of the communiti e s  they d irect­
ly benefited, and died i n  poor circumstances. 

I t  is interesting to note that i n  the first half of the 
sev enteenth century Torricelli invented the barometer 
for indicating the pressure of the atmosphere, and i n  a 
few years the Marquis of W orcester and Savary fol­
lowed their i l lustrious leader b y  introducing their ex­
perimental engines. After this nothing o f  impo rtance 
took place until 1 7 1 2, w hen N e w comen invented his s i m­
ple vacuum or atmospheric engine, which d i d  useful 
work for a hundred years before James Watt's double­
acting engi ne, with the conical pendulum o r  governor 
balls for controlling it, became popu lar. 

I n  1700 England was not superior, nor even equal, to 
the manufacturers on the Continent. A small trade 
was done i n  iron, but all bar iron was imported. About 
this time the Dutch loom was introduced into Lanca­
shire.  Paper making had been introduced b y  foreign­
ers in the reign o f  Henry V I I I . ,  and a few m i l l s  existed. 
in the time o f  Elizabeth, but the best paper, used in 
the printing of books, came from France. From Hol­
land came improved windmills and the waterwheel, 
w hi l e  Dutch engineers were engaged in erecting pumps 
and providing water supplies, and the N orfolk Broads 
and the famous Bedford Level were also finished under 
Dutch management i n  the reign of Charles I I .  The 
goldsm i t h s  o f  Bristol,  York, and London d i d  some good 
w o rk ; but in metal-work and in texti le fabrics England 
was much inferior to foreign countries, both in design 
and m anufac.ture. Soon after the commencement of the 
ei ghteenth eentury, Manchester and Liverpool increased 
rapidly in importance, and Manchester in 1 7 2 0  o btained 
a bill  for making the river I rwell  navigable to the Mer­
sey and to the sea.  The increased facilities thus afford­
ed gave a great impetus to the industrial prospe rity of  
England. ' 

A great demand for texti l e  g;oods for export 
caused those engaged in the trade to desire means 
o f  increasing the production, and the fly shuttle, an in­
v enti on that doubled or trebled the output o f  the weav­
er, came from Kay, of B u ry, in 1733 .  Many other ma­
chines were invented by the unfortunate Kay, who was 
much i l l-used by those whom he had benefited, and was 
o bliged to leave Bury to s ave his life. He died in pov­
erty and obscurity i n  France, the place o f  his burial 
being unknown. This new system of weaving quickly 
exhausted all the productions of the spinsters, for the 
new l o oms could use more w e ft and warp in a day than 
the spinsters could produce in a week. I nventors were 
thus n a t u rally led to consider how to increase the pro­
duction o f  the spinning wheel, the result being the in­
vention of the spinning jenny. A careful consideratio n  
of  t h e  c l a i m s  of J ames Hargreaves, of Blackburn, and 
Th omas H ayes , of Leigh, tends to prove that they in­
vented the j enny simultaneously and independently. 
Between 1766 and 1769 Hayes p roduced one with six 
spindles,  and, about the same time, Hargreaves made 
one with twe lve spindles.  Th e next important inven­
tion was that o f  Samuel Crompton, o f  Bolton. It was 
still found impossible to meet the demand created by 
the new l oom, and, in the y ear 1 7 7 5 ,  Crompton invented 
the spinning mule. At this time, most of the fine 
yarns were imported from I n d i a, but by the year 1805  
England began to expOl t y a r n s  to that country. Cromp­
ton was in great fear at one time because of the en­
mity of workmen, and i n. 1 8 1 1  the government made 
him a grant of $25 ,000. At the commencement of 
t h e  ni neteenth century, many men were app'ying 
themselves to the driving of Kay's loom and Crompton's 
mul e  by steam power, but it was reserved to two 
Stockport manufacturers, Radcliffe and Horrocks, 
to invent the first practical steam loom, in 1805 .  This 
produced a famine in yarn which continued until 
1834, when the self-acting mule was invented by 
RiChard Roberts. It  is now used extensively all  over 
the world, and i t  is  one of the inventions that have 
placed Lancashire manufacturers in the front rank. 
Roberts was one of the greatest mechanical inven­
tors of the n ineteenth century. Although he never 
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went to school, he was an accomplished mathematician 
and draughtsman, and would never permit experimental 
w ork to proceed until high-class detailed drawings were 
prepared. Among his many devices may be mentioned 
the slide lathe, the metal p l aning machine, the penta­
graph automatic d r i l l ing machine, and the J a cquard 
punching machine. Although the men o f  Manchester 
agreed to allow him $5,000 a year i f  he would come to 
live i n  that city, he died i n  poor circumstances in Lon­
don, and was buried in Kensal Green Cemetery. 

W i l l iam Sturgeon, the inventor o f  the electric mag­
net, was born near Lancaster. He enlisted in the army, 
and while undergoing his training he began to study 
thunderstorms, l ightning, and electricity, and in 1825 

presented to the Society o f  A r t s  his fi r s t  s o f t  iron elec­
tro-magnet, for which he was awarded a premium of 
$150  and a s i lver medal.  H e  started the Annals of  E lec­
tricity, t o  which all the foremost inventors of the age 
contributed .  Hi s  life, however, was one perpetual strug­
g le witll adversity, and, in 1850,  the Bishop of Manches­
ter and the Literary and Philosophical Society of Man­
chester petitioned the government o n  h i s  behalf, obtain­
ing for him a grant o f  $1,000 and an annuity of $ 250, 

which, unfortunately, h e  only lived to enjoy a few 
months. 

Great improvement in the quality of manufactured 
iron was effected by the invention o f  the puddling fur­
nace by Henry Cort, o f  Lancaster, in 1784 .  Its o bject 
was to remove the impurities o f  English iron, and its 
success was immediate and remarkable. Cort also made 
rolling mills with grooved rollers,  and his inventions 
gave a great impetus to the produ ction o f  iron, which 
rose in two years from 90,000 tons to 5,000,000 tons per 
annum. He died poor and neglecte d .  Among other 
prominent inventors the name of James Joule, who was 
born in Salford, may be mentioned.  In  addition to dis­
covering the mechanical equivalent of heat, he was the 
first to invent e lectric weld ing, and his investigations 
in electricity generally have been considered of cons i d ­
e r a b l e  scientific v a l u e .  The patent l e v e r  watch was not 
invented i n  France, a s  has been asserted, hut by Lither­
land, of Warrington, in 1 7 9 1 .  The name of John Rams­
bottom i s  well known in connection with railway engi­
neering. He invented t h e  double safety valve, the meth­
od at feeding moving locomotive tenders with water, 
made many improvements in looms, and designed the 
condenser lubricator for engines . His most important 
invention was the " weft-fork" for steam looms, which 
was the means of greatly increasing the productive 
power of the weaver. 

• f e _  .. 

A Fire Shield. 

A S outhern inventor has made improvements in a 
fire shield, which if it can be dropped or moved into 
position at the proper or critical moment will be a de­
cided practical gain in fireproof construction for use 
as a barrier in proscenium arch openings o f  theaters. 
The shield is embraced by and vertically movable in 
trough-shaped guides,  and is provided w i th any su it­
able suspension device. I t  comprises two skeleton 
frames, each preferably consisting of a number of 
metal bars or strips, which intersect at right angles, 
the meeting and crossing portions being rigidly con­
nected by stove bolts. By this construetion a l arge 
number o f  panels are formed, each closed by a pane of 
mica, the panes being clamped between the two curtain 
frames. On t h e  b reaking out of  a conflagration, it  is  
onl y  necessary to place the shield into position,  when 
between the stage and the auditorium a transparent 
mica obstacle is interposed .  This permits the firemen 
an d attendants to intelligently direct their work to 
prevent the spread o f  flames o r  to extinguish them. 
The transmission of l ight through the mica il lumin­
ates the theater in case the usual lights are put o u t  
of u s e ,  and provides a m p l e  means f o r  actors o r  audi­
ence to see their way to safety. The shield i s  rigid in 
every part,  and where it  has been moved into place to 
close the arch opening, n o  amount o f  heat short of  
that which i s  sufficient to melt o r  fuse the steel frame­
work can operate to effect the most minute passageway 
for the escape o f  flames, gases, hot air, or any products 
o f  com bustion. I n  this particular it i s  an improve­
ment over asbestos curtains, that are blown away at 
the sides or edges from the stage opening by the force 
of heated drafts common to theater fires. At the l ower 
edge of the shield i s  attached a tubular rib,  compactly 
filled with a packing composed of powdered mica and 
as bestos. I t  affords great rigidity to the sheld, and 
effectually resists the action o f  the hot air and flame, 
which seek to gain egress underneath the shield.  The 
shield may be made also in the manner of a pair of 
sliding doors, which may b e  arranged to slide from 
opposite s i des of the stage. 

J ames L.  Branson,  the inventor of the knitting ma­
chine which bears h i s  name, was found dead in the 
stable attached to his residence at Doylestown, Pa. ,  
some weeks ago, having been kIlled in sorne manner 
by a horse. His knitting machine was invented during 
the civ i l  war, and it i s  said to have yielded him a 
profit of $60,000 in three months. 

DEVICE FOR MOVING PUMP PISTON RODS. 
A v ery useful device has recently been i n vented for 

moving or adjusting a pump piston rod while setting 

DEVICE FOR MOVING :PUMP PISTON RODS. 

the valve therefor. T h e  device will  enable an engineer 
to place the pump piston rods at any desired position, 
to facilitate the packing o f  the stuffing boxes when it 
i s  necoessary to  remove the glan d o r  follower, or i n  
order t o  s e t  t h e  pump valves w h e n  t h e  piston must be 
moved to a central position. T h e  device comprises a 
longitudinally slotted fulcrum bar, the opposite mem­
bers o f  which are perf or a t e d  t o  receive a fulcrum p i n  
on w h i c h  the operating l e v e r  i s  mounted to swing. 
This l ever is  provided with spaced or forked members, 
adapted to receive th e piston rod and engage the driv­
ing block thereon. The piston r o d ,  as  i s  usual , con-

DETAILS OF THE PISTON ROD MOVING DEVICE. 

nects w i t h  the p l u nger in the pi ston c y linder, and with 
the piston in the stea m cyli.nder.  Adj usting bolts are 
threaded into the ends of the fulcrum bar, and their 
pointed heads eng c.lge depressions in the cylinder 
heads.  The position of the lever with relation to the 
fulcrum bar may be changed by simply removing the 
fulcrum pin, and passing the latter through another 
pair o f  perforations. W hen not in usc the lEver may 
be removed and placed al ongside of the bar, thus 
taking up but very l ittle room. The inventor of this 
device is  M r. H a n s  Linke,  3 1 2  West 123d Street, New 
York, N .  Y. 

• • • 

IMPROVED SCaFFOLDING. 
A novel form of scdfolding has recently been in­

vented, which is particularly adapted for use on roofs 
o f  buildings.  I t  will  be found very convenient when 
repairing chimneys or doing other work on a roof, as 
it  may be easily handled or placed in position, and 
when not in use i t  can be compactly folded for storage 
or transportation. The scaffolding comprises a pair 
of bars, each consisting of two sections which are 

IMPROVED SCAFFOLDING. 
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hinged together. In  use the bars are passed over the 

ridge of the roof, with the sections resting against 

opposite sides, as shown by Fig. I I .  in the accompany­

ing engraving. The sections, it will be noticed, are 

provided with under-cut or T-shaped notches, which 

are adapted for engaging links or loops used in sup­

porting brackets. The upper or horizontal member of 

each bracket consists of a bar with perforations in its 

under side, and the vertical member of the bracket 

carries a pin at its upper end, which is  adapted to 

engage one or other of these perforations, according 

to the pitch of the roof. The method of linking the 

bracket bars to the n otched bars is clearly illustrated 

in Fig. I I I .  When the brachets are in position, a scaf­

folding plank is supported on them. In some in­

stances it may be necessary to use the bars at their 

full length on one side of a roof ; that is , to reach 

from the peak of the roof to the gutter. In  such a 
case hooks are used, which are connected to the bar 

by a loop, and these h ooks are adapted to engage the 

peak of the roof, as indicated in Fig. I .  As the notches 

in the bars are of T-form, it is obvious that the bars 
may be used either end up.  Mr. John Emberson, 

43 North Lexington Avenue, White Plains, N. Y., is 

the inventor of this improved scaffolding. 

.. � . . .. 
AN IMPROVED NON-SKIDDING TIRE. 

Motorists all know that the greater percentage 

of automobile accidents are due to side slipping or 

AN IMPROVED NON-SKIDDING TIRE. 

skidding. It is to eliminate as far as possible this 

dangerous feature that the tire herewith illustrated 

is  designed. The tire depends for its action on the 

fact that a square-edged piece of rubber cannot be 

made to slip on a smooth or  wet surface. Fig. 2 shows 

a tire as fitted to an ordinary wagon wheel, it being 

necessary only to bore a few holes through the felloe 

for the bolts which serve to hold the rings. The illus­

tration shows the original iron tire still in p lace, 

which allows of using the vehicle with or without rub­

ber tires as desired. This type of tire is particularly 

adaptable to ambulances, undertakers' wagons, and de­

livery vehicles. The surface T represents the nor­

mal tread surface. Upon rounding a curve the tend­

ency would be  to bring the secondary tread sur­

face T' in contact with the roadbed. This interposes 

the edge E, which under ordinary conditions is calcu­

lated to prevent skidding. Should the speed be un­

usually great, or the curve very short, there is still a 
secondary edge E' to be called into play. The founda­

tion layers of supporting fabric are designated by L. 
They serve to resist the force exerted at E when said 

edge is brought into commission. The rubber . but­

tresses reinforce the walls and protect the tube from 

A NEW INSULATOR PIN. 
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the rings. The tire is bolted to the felloe F by means 

of metal rings R. These rIngs also give support to 

the walls of the tire. In Fig. 1 the tire is  shown as 
adapted to a specially-designed rim for automobile use. 

A metal cap G may be fitted over the felloe, so as to 

permit riding home on the rim without injury to 

the same in the event of serious accident to the tire. 

The positive mode of attach ing the tires is an impor­

tant feature of the invention. Owing to the unusually 

heavy construction about the air space, the tire is less 

liable to be punctured. The flat tread is  an ideal onp, 

because it presents a maximum friction surface for tll," 

roadbed. As a matter of fact, the so-called round 

tread is really flattened out as i t  bears the weight of 

the car, and this constant bending soon te1 \s on the 

tire. The improved tire may be as easily repaired in 

case of puncture as other types ; for the rings may be 

removed without jacking up the axle. Dr. John K. 

Broderick, of 805 North Main Street, St. Louis, Mo.,  

is  the inventor of this improved tire. 
" ' . '  .. 

A NEW INSULATOR PIN. 
In the description of the transmission line and third­

rail system of the Long Island Railroad published in 

our issue of June 9, mention was made of a new type 

of iron insulator pin employed. This pin, which is a 

radical departure from previous practice in pin design, 
is the invention of Mr. W. N. Smith, of Westinghouse, 

Church, Kerr & Co., who has applied for a patent on 

the device. The new pin combines several important 

advantages, as follows : It does away with the neces­

sity of boring holes in the crossarms, thereby conserv­

ing the whole strength of the arm and lengthening its 

l ife ; the metal composing it  is distributed in the most 

effective manner possible, as its cross section is great­

est next to the arm where the greatest resistance to 

bending is required ; and finally, the shrinkage of the 

arm can more effectively be taken care of by the U-bolt 

and strap than by any of the other forms of pin fas­

tening in common use, as there is no tendency to dis­

tort the bolt, and consequently, there is no possibility 

of the pin standing crooked upon the arm after the 

shrinkage has been taken up. Furthermore, it is prac­

tically indestructible, and instead of being one of the 

weakest factors in l ine construction, this pin is ex­

pected to be the strongest. 

More than 8,000 of the pins, as originally designed 

and shown in the accompanying illustration, were used 

in the transmission line construction of the Long Isl­

and Railroad, carrying 2 50,000 circular mil cables in 

spans averaging 150  feet in length, and no failures 

have yet been reported after over a year of service. A 

dozen or more standard sizes of the improved design 

are being worked up to fit several sizes of crossarms 

and pole tops, and to carry insulators of varying sizes 

up to the highest voltages in practical use. The pins 

will be made of either cast or malleable iron to suit 

different conditions, and will it is believed fill  a long­

felt want for a pin which combines at A. reasonable 

cost the maximum of strength and durability both in 

itself and in the crossarm to which it is fastened. 

While it  is  designed particularly for use with wooden 

crossarms, it can readily be adapted to steel cross­

arms, and to such special fixtures as are often neces­

sary in heavy transmission line construction. On ac­

count of its superior mechanical design, it will also 

without doubt find a place in heavy catenary trolley 

construction, which is now being actively developed 

for the electrification of railways by the single-phase 

system. 
• • •  

A New Trolley Car Hea dligh t. 

Ora E.  Mitchell ,  the conductor of a Los Angeles 

street car, has devised a very successful headlight for 

trolley cars, which is under entire control of the motor­
man. There has been a demand for a light of this kind 

for use on suburban lines and those which have many 

curves. The headlight of the ordinary type, which is 

rigidly fixed to  the dashboard, projects its light off at 

an angle when rounding a curve, and the track in 

front of the car is without any illumination whatever. 

The light invented by Mr. Mitchell is mounted in such 

a manner that it  may easily swing from one side to the 

other, and is controlled by pneumatic pressure. The 

means of control is under the motorman's foot, and 

by a mere pressure of the toe he can direct the beam 

just where it  is desired. The apparatus has been given 

a severe test in practice, and has been found to be a 

great improvement on the old form of light. This 

headlight will be adapted for use on automobiles as 
well as street cars. 

A great improvement has been recently made in the 

machinery for making seamless hosiery. Under the 

old system, the rib or upper portion of the hosiery 

was made on one machine, the circular leg work on 

another, and finished on a third, but by the new ma­

chine the work is performed from start to finish in 

one operation. The new machine begins on the rib 

work, and automatically changes to the circular leg 
portion, then it makps the heel , foot, and toe, and 

starts on another piece without any intermission. 

ODDITIES IN INVENTION. 
FOLDABLE MILKING STOOL AND PAIL HOLDER.-A very 

convenient device for the farm has recently been in­

vented by a resident of I owa. It consists of a milking 

stool which can be folded when not in use, and a pail 

holder attached to the stool, which can be adjusted to 

suit the convenience of the user. The frame for the 

FOLDING MILKING STOOL AND SEAT HOLDER. 

pail consists of a spring clasp, which permits the pail 

to be inclined toward the cow, if desired, or moved 

to an upright position to prevent spill ing the milk. 

The pail is  held in the position at which it is set by 

the frictional contact of the clasp. 

TIME-CONTROLLED LAMP.-A resident of Georgia has 

invented a combined lamp and alarm clock, which is 

so arranged that the lamp will be automatically light­

ed when the alarm goes off. The lamp is  of the cen­

ter-draft type, and in the central sleeve is a tube which 

carries a plunger with a match in its upper end. The 

plunger rests on a strong spring, which is held under 

tension by a trigger connected with the alarm mech-

TIME-CONTROLLED LAMP. 

anism. When the alarm is sounded the trigger is 

sprung, and the match is forced up against the wick 

of the lamp. In its course the match is ignited by 

friction, and the lamp is thus l ighted.  The value of 

this device when the alarm is set for some hour of 

the night or early morning will be appreciated. It is 

often desirable in the sickroom that the attendant be 

awakened to administer medicine at certain hours of 

the night without disturbing the patient. In  such case 

the bell of the alarm may be muffled, and the trained 

attendant can then depend on the sudden flash of light 

to awaken him at the proper hour. 

ROLLER BRrnGF; FOR PERAMBULATORs.-The long-felt 

need of something to assist in moving baby carriages 

ROLLER BRIDGE FOR PERAMBULATORS. 

up and down stairs or steps has at last been met by 

the roller bridge which we illustrate herewith. As 

the name implies, the device consists of two bars 
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mounted on rollers, and to which the wheels of a 

perambulator can be readily attached, The perambu­
lator thus mounted can then be rolled smoothly down­

stairs with no bumping or j arring of the infant occu­

pant, as the bars are long enough to always bridge 

or span at least two steps. To make the bridge noise­

less, the rollers are preferably rubber-tired, as indi­

cated in the small detail view. 

FOLDING SEAT BACK.-In these days of vacation trips, 

FOLDING SEAT BACK. 

the advantages of a simple sea t back for use in the 

camp or in a boat will  be appreciated .  Such a device 

is i llustrated herewith. I t  consists of two seat bars 

and two back bars hinged together, and adjustably 

connected by a diagonal brace. A canvas back is  ar­

ranged to be hooked into slots in the back bars. The 

seat bars are formed with hooks at their forward ends, 

which can be slipped over the edge of the seat to hold 

the seat back in position. When not in use the device 

can be folded into a very compact bundle. It will  be 

found particularly useful on the bleachers at the base­

ball park or the plank seats of a country circus. 

B ILLIA1W TABLE AD.TUST�IEN'I'.-It is essential for 

good playing that the top of a billiard table should 

be perfectly level, but owing to the vibration and set­

tling of buildings, and to the changes of the tempera­

ture which are constantly going on, the required con­

dition of the table top is maintained with great diffi­

culty. A means by which the billiard or other table 
may be easily 

r e g u l a t e d  

is shown in 

the accompany­

i n  g illustra­

tion. I t  consists 

of an apparat­

us for raising 

a n d  l owering 

the corners of 

the table, the 

m e c h a n ­

ism being bur­

ied in the legs 

of the table . A 

large chamber 

BILLIARD TABLE ADJUSTMENT. is provided at 

the  bottom of 

the table leg into which a block is  fitted. This block 

is  moved vertically by a worm gearing turned by a 

shaft, which protrudes from the sides of the table leg. 

The shaft is the only part of the device. which is visi­

ble. The construction of the apparatus is clearly 

shown in the accompanying i l lustration. 

FIXGER MOI8TENER.-An exceedingly simple and con­
venient finger moistener, for use when handling paper 

money or counting and arranging papers, is illustrated 

in the accompanying engraving. The ordinary mois­

tener consists of a wet sponge in a cup, but the ob­

jection to this type is  that it soon becomes dry from 

FINGER MOISTENER. 

e v a p o r a ­

tion, also that 

it  will  collect 
dust and soil 

the fingers. The 

present inven­

tion a v 0 i d s  

these objection­

able features. 

I t  consists of a 

receptacle 0 I' 
reservoir with 

a wide mouth 

in which a ball 

is loosely fit­

ted. The ball 

floats on the 

water of the reservoir. In use the fingers are placed 

lightly on the ball , and moved in any direction to 

turn up a moistened surface. Owing to the fact that 

the mouth of the reservoir is  nearly closed, evapora­

tion will be very slow indeed. and a single filling of 

water will last for a long time. 
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Brief Notes Concerning Putents. 

An association of inventors which h2r' adopted the 

name of the International Congress of Inventors has 

been formed, with Rochester, N. Y., as its headquar­

ters. George H. Gallagher, of that City, who was one 

of the most active spirits in the organization of the 

body, has been elected preSident. Its object is the pro­

tection and advancement of the interests of the in­

ventors of this country, and an effort will be made to 

effect similar organizations in the other principal cities 

of the country. When a firm footing has been secured, 

it is proposed to bring about certain changes in the 

patent laws, which are not regarded as satisfactory to 

the interests of the inventors. 

A new kind of carpet has recently made its appear­
ance on the market, and from the standpoint of the 

consumer at least, it  has a number of excellent qual­

ities to recommend it. I t  has many of the character­

istics which have heretofore been the sole property of 

the very high-grade carpet, whereas this new article 

is sold at a very reasonable price. The new material 

is  known as  Cushion-Wilton, and is made by the in­

troduction of a quantity of material between the back 

of the carpet and the pile. This, of course, increases 

the thickness of the carpet, and imparts an elastic 

tread which has heretofore been attainable only in 

the finest grades of floor covering. At present it is 

made only in the shape of rugs of the standard carpet 

sizes. 

A shadow of question ability was thrown over the 
process of enriching the soil through inoculation by 
nitrogen cultures, by the scandal attending its intro­
duction and distribution by the Agricultural Depart­
ment, and this was increased by the fact that an un­
fortunate error was made in the manner of packing 
the material for shipment. Raw cotton was used, and 
was allowed to come in contact with the fertilizer, and 
this is  said to be responsible for a grave deterioration. 
The results were not at all satisfactory. An improve­
ment has been recently made in the manner of pack­
ing the nitrogen cultures for transportation which 
will ,  it is said, improve the keeping qualities, and 
guarantee better results to those who make use of the 
fertil izer. The new package costs a trifle more than 
the old one, but the superior results will justify the 
increased expenditure. 

The citizens of Brantford, Canada, recently tendered 

a dinner to Alexander Graham Bell, who lived at that 

place at the time when he perfected the telephone, and 

a movement is on foot to purchase the old Bell home­

stead, which it is  proposed to turn into a public in­

stitution. It is also proposed to erect a monument in 

the city of Brantford, the whole to cost about $35,000 

or $40,000.  This is  done with the view of securing au­

thoritative recognition of the fact that the birth and de­

velopment of this invaluable instrument took place at 

Brantford. It  is claimed that the telephone was in­

vented there in 1874,  and that the first transmission of 

speech over a telegraph line took place in 1876  over the 

lines of the Dominion Telegraph Company. The first 

experiment took place over a distance of about five 

miles between Brantford and Mount Pleasant. The 

Prince of Wales is one of the patrons of the movement. 

A curb conduit system, by which the inventor says 

the accumulations of dirt and snow which are one of 

the problems of a great city will be disposed of almost 

automatically, has been worked out by James C. Mar­

riot, a resident of Brooklyn, N. Y. ,  who has been 

awarded a patent on the SJme. It  contemplates the 

use of a large surface drain, such as have not been 

in use for many years, but the inventor provides for 

a covering of metal, which will remove the objection of 

unsightl iness. At regular intervals a connection is 

made with the water supply, so that this drain may 

be flushed as desired. It  is  proposed to employ sweep­

ers as at present, but instead of sweeping the dirt in 

piles for removal by cart, the men will  simply direct 

the sweepings to this drain, and raising one of the 

plates, dispose of the dirt and replace the lid .  The 

stream of water may be in operation all the time, and 

in this event the dirt will be carried away at once ; 

but where it is not possible to be so lavish with the 

water, it  may be turned on at stated intervals, which 

will have the same effect in conducting the accumula­

tions away. 

A great deal of attention has been attracted recently 

to the process of extracting the precious metals from 

their ores which has been discovered by Dr. John A. 

Just, of Syracuse, N.  Y. A company with a capitaliza­

tion of one million dollars has been formed for the 

purpose of exploiting the invention. The process is 

said to be entirely revolutionary in its character, and 

has not been anticipated in any particular by any other 

processes , and the great advantage claimed for it is 

that the operation of recovering the precious metals 

is greatly simplified, and the necessity of roasting the 

ores is wholly obviated.  Instead of this a much 

shorter method of  arriving at the same result is  made 

use of, the mass being dissolved in chemicals and the 

metal recovered from the precipitate. The chemicals 
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are capable of being recovered and made use of over 

and over again, so that the process is economical as 
well as rapid. A big reduction plant will be erected 

at Tonapah, Nev., the center of one of the western 

gold fields. Dr. Just is  an inventor of wide repute 

}lnd a scientist. He is said to be the holder of 170 

patents, of which he is  the originator, and about 100 

of these are said to be practical successes. One of the 

new processes for which he is responsible is a method 

of reducing milk to a powder, and there are a number 

of establishments in different parts of the country at 
the present time making use of this discovery. 

The big sight-seeing automobile designed to facilitate 

the inspection of a city by visitors proved a success 

from the start, and at the present time these cars are 

to be  seen lumbering through the streets of all the 

principal cities of the world. But a spell of inclement 

weather has a very serious effect on the profits derived 

from the machine, while the item of maintenance goes 

on j ust the same as if the vehicle were making regular 

trips with full loads. A patent was recently secured 

by Timothy C.  Hurst, of New York, N. Y.,  covering an 

interesting and somewhat amusing system, by which 

the profits and possibilities of such tours are greatly 

increased. Neither the weather nor any other condi­

tions should interfere with the big auto, for the rea­

son that the tours are made without moving from 

under a protecting roof. But notwithstanding this, the 

passengers will find that few of the thrills and sen­

sations of a real trip around the city are missing. 

The scheme consists of a combination of an anchored 

automobile and a projection lantern, which enables 

the tourist to enjoy all the delights of a ride without 

any of the uncomfortable features sometimes attending 

a real experience of this character. The automobile 

body is suspended from the ceil ing, and is without 

wheels or running gear of any kind. The only bit of 

machinery present is a motor, which imparts a series 

of vibrations resembling the bumps that would be 

encountered by a passage over the rough streets of a 

city. This delusion is heightened by a side tilt, which 

is given to the car to simUlate the rounding of a street 

corner. As the car does not move, it is necessary to 

have the landscape pass in review, and to the tourists 

reposing in their comfortable seats, there is an ever­

changing picture in front of them. This consists of a 

series of rapidly-made views, secured by covering the 

route of the alleged trip with a camera mounted on a 

car. These are subsequently projected on the screen 

in front of the big auto. I t  is thus possible not only 
to make a tour of the city in which the new amuse­

ment feature is located, but it is proposed to present a 
varied programme, so that it will be possible to make 

similar tours of other cities and localities of interest. 

Among the recent occasional attempts at utilizing 

the heat of the sun for power purposes is the recent 

i nvention of a Frenchman for a thermo apparatus for 

raising fluids. It  is founded on the principle of expan­

sion and contraction of gases according to variations 

of temperature and makes use of the difference in tem­

perature during night and day to effect its purpose. 

In a well, cistern, or the l ike, containing the fluid to 

be raised, a closed vessel provided with an inward 

opening valve, is entirely submerged. Another closed 

vessel of greater capacity is placed where temperature 

is subject to variation, e.  g., in front of a wall ex­

posed to the sun. This vessel may be partially sur­
rounded by a curved reflector to increase temperature 

by radiation. In  the interior of this exposed ves'sel  

is a small reservoir over which is fitted a rubber bag, 

and the reservoir is provided with a cock through 

which any volatile fluid such as liquid ammonia can 

be introduced. A pipe connects the two vessels, and 

another pipe, projecting down to the bottom of the 

submerged vessel, is conducted to the reservoir to 

which the water is to be supplied and acts as a delivery­

pipe. The operation of the apparatus is as follows : 

The reservoir-cock is first opened, permitting the water 

to enter through the valve in the submerged vessel and 

ascend until it is at the same level as the water in 

the well, pressure being the same in both vessels. 

Liquid ammonia is then sent into the reservoir through 

the cock ( such an amount that it cannot volatilize 

and that its vapor is kept in a state of saturation ) 

after which the cock is shut. As the day temperature 

rises the pressure of ammonia-gas increases, the bag 

expands and fills the interior of tbe exposed vessel, 

and the air in this latter is  thus forced down into the 

submerged vessel, the water rising in and escaping out 
of the delivery-pipe. A floating-valve device is  so 

mounted on the inner end of the delivery-pipe that it 

closes when the level of the water in the submerged 

vessel sinks to its lowest point, and prevents it from 

quite emptying itself. At night with falling tempera­

ture, the ammonia-gas pressure sinks and the gas 

liquefies, the bag takes its initial form, and in conse­

quence of the pressure in the submerged vessel the 

water in the well finds its own level into the submerged 

vessel, and the next day the operation is repeated. 

This takes place daily or  any time that the heat of the 

exposed vessel varies. 
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RECENTLY PATENTED INVENTIONS. 
Pertai ning to Apparel . 

COMBINED BUTTON AN D PIN J<'AS­
TENER.-R. ELLIS,  N iagara Falls, N.  Y .  The 
object had in  view in this case is  to p rovide 
an attachable button which shal l  be specially 
adapted for use as a skirt-supporter and fas­
tening means Inr the skirt-placket,  the device 
to be equally adapted for affording ready re­
placement of  a detached suspender- button and 
for other obvious uses. 

BI'1LT.-.T . ASKJ£W, West Point, Miss. 'I'h e  
invention h a s  I'rfer\�llce to wearing-apparel , and 
its obj ect is to p rovide a new and improved 
belt arranged to p roperly support the trousers 
or other garments without exerting undue 
pressure on tlw stomach of the ,,,earer. '1'he 
ends are connected in a manner t o  maintain 
the usual  appearance of a n  ordinary belt  and 
to serve a s  ornaments. 

O f  I nterest to Fa.·mer ... 

C O M B I NED HAltHOW AND C U LTI V ATOR. 
M. Tmm, \Vaterva l ley, Miss.  'l'his improve­
ment comprises the combination, with two 
like tr iangular frames p rovided with teeth and 
spaced apart and flexibly connected and pro­
vided with pendent bars, of wheels having 
axles p rovided with sockets adapted to re­
ceive and slide upon the bars,  and clamp­
screws app lied for securing the sockets i n  any 
required adjustment, the wheels being ar­
ranged para l l e l  i n  the inner sides of the 
frames. 

MACHINI� FOR U)ADING S II O C KS.-W. 
O.  CRAWFORD, Beaver Creek, Minn.  A purpose 
of  tbis invention is to provide a portable and 
readily-operated machine for l oading shocks of 
corn or cOl'nfodder onto \vagons or for stack­
ing the shocks or  for moving them from the 
stack to the wagon ,  which , ma chine may be 
used with equa lly good results  for l oading and 
stacking manure, hay, straw, and a l l  kinds of 
fodder. 

Of General I nterest. 

E M B ROIDERY-SILK H OLDI� R . -J . J .  LAW­

LEU , Winsted, Conu. In this case the obj ect 
i s  to p rovide a new and improved embroidery­
silk holder a rranged to securely hold a skein 
of em broidery-si lk and to allow conven ient re­
moval  of a single thread from the skein with­
out danger of tangling the threads forming the 
skein . 

II OLDER.-J. P. MERLINE, Oconto, Wis.  
This holder is particularly adapted for the 
support of paper  bags. The objects  of the 
inventor are to provide a simple and conveni­
ent device.  In use the  bags are drawn from 
the bar and when all have been used the de-
vice may be conveniently removed by means 
of its center loop projection and another sup­
p ly placed upon it. 

Scientific AlDerican 
transfer the 
them back. 

measurement without 

H o u sehold U tilities. 

slacking 

S nADl� AND CUR'rAIN BRACKET.-W. J. 
CONNELL and L. C . LOWE, Hun tington, W. Va. 
'l'he invention pertains to i mprovements in 
shade and curtain brackets, and has for its 
objed to produce a simple, cbeap, and ef­
ficient bracket that can be readily and quickly 
applied to and removed from a window-casing 
and one from which a short ventilating-shade 
in  addition to a lace curtain and window­
shade may be  suspended. 

BED-RAIl, JOINT_-.I. MURPHY, Kenosha, 
Wis. I n  this instance the invention refers to 
improvements in  corner joints o r  fastenings 
for the rai ls  of metal beds, the object being 
the provision of a joint tbat w i l l  be c ompara­
tively cheap to manufacture because of the 
sma l l  a mount of metal required for the desired 
s trength. The rails readily engage without em­
p l oying screws ' or bolts, forging, bending the 
rai l ,  o r  without a casting on the rai l .  

PertaiIlin� t.o Recreation. 

MERRY SKATING-R INK. - H .  Lor SELEUR , 
N ew York, N. Y. This Invention has reference 
to am usemen t devices such a s  used a t  p leasure 
resorts ; and the object of the inventor is t o  
produce an amusement device of s i m p l e  con­
struction which will have the general charac­
teristics of a merry-go-round or  carousel,  but 
which will  b e  used by persons upon skates. 

PARLOR GAME. - J. A. S .  CHEVOLLEAU, 

Kingston, .Jamaica,  West I ndies. I n  this in­
s tance the invention pertains to parlor games 
and resembles the games of bi l l iards and pool . 
The intention of M r. Chevolleau is to produce 
a table upon which a n  amusing and interest­
ing game may be played, the rules of the 
game being designed to put a premium upon 
accuracy and judgment. 

Pertai ning to Vehicles. 

MEANS FOR UNITING A P A I R  OF B I C Y­
C LES TO FORM A QUADRICYCLK--C. n. 
N I CHOLAS , 34 Stroud G reen road, Finsbury 
Park, Londou, England. The object here is  to 
p rovide means for connecting together a pair  

M a c h i n e s  and Mech anical Devices. of bicycles ( of any usual construction and 
WASH ING-MACH INE. - G .  H.  WI SNER , motor o r  pedal or otherwise driven ) side by 

Pioneer, Mont. In this patent the invention side i n  sucb manner that tbe combination may 
relates to i mp rovements in  washing-machines, constitute a single vehicle capabl e  of carrying 
the inventor' s  object being to provide a ma- more than two persons, the devic8 so provided 
c h ine by means of which garments may be being designed to enable the cycles to be 
rapidly and tho rough ly cleansed. In operation quickly and easily united t o  form a quadric ycle 
the water is  kept in practica l ly constant agi- and to be a s  readily  detached from one an­
tation . Means are provided to rel ieve the other, so as to  permit of the ordinary use of 
turn-table from undue shock when i t  is moved either machine , a lone when desired. 
by means of the springs. COUPLING.-G. LLOYD, Gananoque, Leeds, 

C LUTCH AND 'fRAN S:\ll S S I ON-GEAR.----J . Ontario, Canada. In the present paten t  the 
W. WALTERS , New York, N. Y. One object in invention h a s  reference t o  a coup l ing u sefu l 
view of Mr. Walters is to combine in one in various connections, particularly as a 
structure a two-speed or diffe rential trans- means for joining the parts of vehicle-springs 
mission-gear and a c lutch device adapted to and for connecting the thills of a vehicle to 
control the starting and stopping of the rna- I the axle-clips.  With this  coupl ing the thi l l s  
clline to w h i c h  t h e  new device i s  appl ied. A are free to swing vertical ly ; but t h e  p a r t s  a r e  
further object i s  to compactly a rrange the I p revented from side play,  and wear may be 
several parts to make them take up a very taken up quickly by tightening a bolt .  
small  amount of space on a motor-vehic le or  
any other  for m  of machine or  apparatus. 

F I B E R  - C L E A N I N G  MACI1 I :,\E.  - A .  G _  
l' O N S ,  Mexico, Mexico. In t h i s  patent the 
purpose of the invention is  to construct a 
maehine for decorticating p lants, especia l ly 
sisal hemp,  and to provide a machine which 
wil l  expeditiously remove tbe pulp from the 
fiber i n  a thorough and cleanly manner and 
without detriment to the fiber. After ma­
terial i s  fed thereto the machine is  practical ly 
automatic in its  action. 

MEASURI NG-MAC H I N E. - S. O. MYERS, 
Moun t Vernon, N .  Y. The invention of M r. 
Myers has reference to measuring-machines, 
and his more particular object i s  the pro­
vision of a coin-control led machine for measur­
ing the heights and for indicating tbe, normal  

Designs. 

DESIGN FOR A BADGK-F. BURSE, New 

York, N. Y. This ornamental design for a 
badge shows an outspread "base ba l l  fan ," with 
the bal l  in tbe center of the fan , the whole 
mounted o n  a stick-pin. 

D E S IGN FOR I� I DER-DOWN C LOTII .-C. 
H.  FRENCH, Canton, Mass. This ornamental 
design for eider-down c l ot h  consists of rows of 
squares of confused texture against a plain field 
of cloth. Tbese blocks are separated one from 
another at regular distances of half  the width 
of each. 

SURGICAL A PPT..IANCE.-W. L. WOOD weights of persons. Repeated use upon pay­
RUFF, Troy, Arizona Ter .  Tbe purpose of the ment of a single coin by a number of persons 
im provement is  the provision of a hood or snccessively stepping upon the platform with-

NO�E.-Copies of any of these patents wi l l  
b e  furnished b y  Munn & C o .  for ten cents each. 
Please state the name of the patentee , title of 
the invention, and date of this paper. 

cover for the part, especia l ly designed to be o u t  al lowing the movable parts to resume nor- Busin"ss �nJf used as an aid in the cure of venereal diseases , mal position,  is  prevented. '" .. "  P�rson41 Wants. 
and to so construct the device that it can be BALL- B B A R I N G.-R. CONHAD, 248 Kurfur- --------------------
readily applied and removed and worn witb stondamm ,  Berlin,  German" . Provision is READ THIS COLUMN CAREFULLY.-You wi l l  

oJ find inquiries for certain classes of articles numbered comparatively l ittle discomfort. made in this invention for a ba l l-bearing bav- in consecutive order. I{ you manufacture these !!;oods 

UNDIiJI:TAK I'J R " S  MITTEN.-F. J. PRIBU .. , ing concentric-grooved rings, the sides of the write us at once and we will Bend you the name and 
address of tbe party "esiring the information . I n  J R. ,  Appleton City, a n d  J . i'I .  U 'l"'mHSON, �l()n- grooves being unin terrupted tbroughout their every ca .. e it  is ne('e .... ary to give t b e  

t rose. Mo. The invention is  a mitten for use I circumference and the parts being so propor- n u mber of" th e inquiry. 
to faci l itate the dressing of corpses. I n  tioned and designed that the balls may be M U N N  &; CO. 

dra wing a coat on a corpse the cuffs and admit ted to grooved space by displacing t he 
shirt-s leeves s l ip  back on the arms and are rings relatively to each other. The term ba l l - Marine Iron Works. Chicago. Catalogue free. 

henee not in proper position when tbe opera- bearing is to be understood as including Inquiry No. 8 1 7 ii . -For manufacturers of appa-
tion is completed_ By the aid of the m itten various other known equivalent devices rol ling ��t�rn��� testing purity, gravity and alcohOlic st rength 
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HINTS TO CORRESPO N D EN'[S.  
Names and Address must accompany all letters 0[' 

no attention will be paid thereto. '['his is  for 
our information and not for publication. 

References to former articles or answers shou1<l give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents \rill bear in mind that 
some answers require not a Jittle res('arch, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver­
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
mn rked or labeled. 

( 1001 6 )  O . M.  S .  asks : 1 .  How may 
opaque objects be seen under the mic roscope ? 
A . .  By the use of the bul l 's-eye condenser. A 
lens which wil l focus the l ight of a lamp upon 
the upper snrface of the object. One of  these 
usually accompanies a microscope. 2 .  How ean 
the glimmering of artificial  l ight be overcome ? 
A. If the light is too strong, turn the reflecting 
mirror till the field is  i l luminated to suit  your 
eye. Shaded glasses can be 'had from dealers 
in microscopes which cut do\vn and also (' a lar  
the l ight  agreeably. These may be blue or gray. 
They are also made so that they are deeper In 
color in o ne portion than in another,  and a 
nicer adj u stment may be made of the i l l u m ina­
tion. 3 . Wi l l  the best window or  plate glass 
do for glass slips to I1se wi th a microscope of 
sixty-five diameters ? If  not, why ? A. Any 
sort of glass will answer if i t  is  s m ooth. It is 
better to buy the regular s l ips.  These are 
3 X 1 inch and are pol ished on the edges. They 
present a much better appearance than pieces 
of glass cut and left rough. 4 .  What propor­
tion should the liquid, zinc and cat· bon be for a 
bich romate cel l ? A. A good bichromate mix­
ture is composed of water 1 00 p arts, potassium 
bichromate 17 parts,  and sulpburic acid 10 
parts, all by weight. The zinc and the carbon 
may be of any size which the battery jar w i l l  
b o l d .  It  is better to h a v e  a carbon on each 
side of  the zinc, two carbons to each zinc. 
This gives a larger cU lTent and uti l izes t he 
action on both sides of the zinc. 5. How to 
make an induction coil  whic h  wil l  n o t  induce 
a current strong enough to kill a person. A. 
A good induction coil  is descri bed in SUPPLE­
MENT, No. 160, price 1 0  cents. It is  not neces­
sary to injure one's self with a large coj ] .  
A simple rule  for safety is t o  p u t  t h e  left 
hand in your pocket or  behind yonr back when 
doing anything to the coil with the right hand, 
if the coil is running. (l.  What are the preserv­
ing fluids used in the museums and labora­
tories ? A.  Alcohol is  the fluid ordinarily used 
in museums for preserving specimens in  jars 
and bottles. 

( 10017 ) L. F. S. writes to us as fol-
lows : wish to know what horse power 
wou l d  be developed by a stream of watN, 
which,  if dammed wou l d  give a bead of 1 :� 0  
feet o r  more. The amount of w a t e r  fl owing this resu lt  is avoided and the operation of between the rings. 

dressing is m ore quickly performed. 
KI LN.-A. P. BHOO>Il<lLf., York, Pa.  The 

Prhne Movers a n d  Th eir A ccessories. 

For logging engines. J. S. Mundy. Newark. N. J. over a 4-foot weir is 8 inches, weir being 
Inquiry No. 81 " 6 . -�'or manufacturers o f  pu blic rectangu l a r  4 feet equals breadth, R illehes �::

iC
��llges. especiall y  the glass bai l  anti water j et equal s  dep th. What size steel pipe or iron anangement of the furnaces with respect to 

the staek p rovides for the efficient uti l ization CARBURETER FOR GASOLENE- EN G I N E S .  

of  a l l  the h e a t  a n d  f o r  app lieatitm thereof R A. MIDDLETON, Rexburg, Idabo. T h e  es­

even ly througb out the extent of the interior sential object of the improvement is  to pro­

of the stack, thus secu r i ng a unifo r m  buming vide devices for furnishing an auxiliary air­

of the rock and consequently super i or quality supply, so that when the engine runs a t  ex­

in the product. Means are provided to per- cessive speeds a n  increased quantity of air  

mit  application of heat to the rock near the will be permitted to pass t hrough the car­

outer part thereof, and ' to avoid overburning bureter, thus maintaining the correct propor­

of the c entral portion of the roele At the tions of air  and fuel .  It is designed for use 

same time, however, enough heat is directed especia lly in e onneetion with internaI-combus­

u pon the cen ter to preven t formation of a n  tion engines, but may be used for o ther pur-

unbu rned core. poses. 

Hardware. 

C O IvIB I-"!IW RATC H ET WRJ<JNCH AND 
DPIU ...  -,J. R. NEILSON, TTnion City, Tenn. 
'f he principal object in this caSe is  to pro­
vide a device which a ffords a very positive 
grip upon the tool o r  other member gripped 
thereby, and which i s  provided with a re­
versible ratchet operating mechanism by means 
of whieh the wrench and dri l l  may be posi­
tively rotated in either direc tion about its axis 
of rota tiOll . 

Kaihvays and Their Accessories. 

A m-BRAKE SY STEM.-A. 1. PERRY, New 
York, N. Y .  More particularly the invention 
relates to those systems in which the braking 
action is to  be effective throughout a t rain 
consisting of a p lurality of cars. I t s  prin­
cipal objects are to  p rovide means for simul­
taneously applying the brakes with a definite 
and contro l lable p ressure and for securing an 
automatic app l ication if the train parts. 

M�JTAL T.. I C  TRTJCK FOR R A I LROAD-
H O O K- L O C K .-E'. L1LIGJ£R, St.  ,T oseph, Mo. CARS.-F. GEBHARm', A l l iance, Ohio.  In this 

'I'he invention re lates to a device in tended for patent the object of the invention is  to pro­
locking or cl osing hooks, so that an article vide a new and improved meta l l i c  truck for 
engaged therewith cannot be accidenta lly dis- railroad-cars formed of comparatively few 
engaged. The in ven tion is partieularly in- parts, readily assembled, and arranged to in­
tended for use in connection witb tackle-hooks, sure an easy riding of the car-body of an ex­
although i t  may be employed for other p u r- reedingly strong and durable truck_ 
poses. FOLD ING AND EXTE"'S I O N  CAR-S'l'EP.-

CALI PE R S  A "' D  D I  VIDERS.-G. C .  S�fl1'H , ,T. S.  COXEY,  Aberdeen, W a s h .  One purpose 
St.  Kilda , nea r  Mel bou rne, Victoria,  Australia . of the invention is to p rovide a simple and 
Mr.  Smith bas devised this invention in order readily-app lied means whereby to simultane­
t o  p rovide simple and inexpensive means for ollsly operate a fo lding extension car-step from 
locking calipers and dividers in position and I the platform of  a car and raise and lower the 
incidenta l ly for enabling ca lipers to be u sed to temporary p l a tform which normally covers the 
measure accurately in  positions from whence it steps and open or c lose the gate at the plat­
is not possible to remove them in order to ' form when a gate is employed. 

. .  U. S." Metal Polish.  Indianapolis. Samples free. pipe would this water fi l l  if it were to be 
carried to a turbine at distance of 1 ,200 feet ·! 

alJ'���lr �o� · 
S l " " .-For address of Solar �'urnace What is the cost of such p ipe a running foot ? 

Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St. 
AIDa, what would be the cost of a dynamo to 
util ize power tbns developed by turbine ? Sup-ChaR'rin Falls. O. 

I n q u i r l"  No. 8 1 1)'S.-For address of manufactu rer 
pose it were necessary to transmit power to 

of B e n j .  Keyes patent egg box or shippin g cartoll. a manufaeturing plant at a distance of 4 12  
Am erican Man u facturers, etc.- A gencies want.ed for 

Scotland or EngJan d .  Blaikie & Co., Duns, Scotland. 

I n quiry N o .  8 1 79.-F'or manufact urers of pressed 
zinc fruit jar covers. 

1 sell patents. To buy. or b aving one to sel1 . write 
Chas. A. Scott, 719 Mutual Life B u i l din g, Buffalo, N. Y. 

I n q u i ry No. � l S 0 .-For m anufacturers of �Jdl­
son's patent electriC rat trap. 

W ANT ED.--ArchH ectural draughtsman, capab l e  de­
signer. State ex perience and salary. H utch inson & 
Nobles, Regina, Sask. Canada. 

I n q uiry No. S 1 S t .-For manufacturers o f  relief 
copying machine ; also address of firm selling Dedrlck� 
Wyon relief copying machines. 

FOR SALE.-Water front in New York �harbor with 
upland and riparian right. Address 

X. Y. Z., Box 773, New York. 

miles from p ower house. What wou l d  be loss 
of power in transmitting and what approxi­
mate cost of motor and wiring for snch a 
plan t ? Kindly tel l  me where price list o f  
motors and dynamos m a y  b e  obtained. A .  
T h e  capaeity o f  your w e i r  i s  432 c u b i c  feet 
of water per m inute. This with 130 feet fa l l  
w i l l  give a theoretical power of nearly 3 '12 
m i l l ion foot-pounds or 1 1 2  horse-power. From 
this must be deducted the loss by frietion and 
the water wheel whie h, if of the Pelton type,  
should net you 80 h orse-power. The size of 
steel  p ipe for conveying this amount of water 
1 ,200 feet with a loss of less than 2 feet head 
wil l  be 24 inches in diameter and will cos t  
about $ 1  per foot. A Pel ton wheel a n d  con-

Inquiry N o .  S l S2. -For m anufacturers o f  prong nections w i l l  cost about $400. The dynamo 
brakes.) wil l  cost about $2,400. A motor on a 4 % ­

T h e  celehrated .. Hornsby- Akroyd " Pat ent Safety Oil  
Engine is built  by the De La V ergne Mach ine Company. 

Foot of East 138th St reet, New York. 

I n q u i r y  No. � 1 8 3 . -Wanted, addresses o f  com­
panies baving experience i n  cru de oil bUrners for 
annealing ovens. 

Manufacturers of patent articles, dies, metal  
st'l m ping, screw machine work, hardware specia lties. 
machinery tools. and wood fi ber produ cts. Quadriga 
Manufacturing Company. 18 South Canal St . .  Ch icago. 

f n q u i ry N o .  81 84.-For manufacturer of McCall 
sleeping t ent. 

Automobile experts are in constant demand at high 
salaries. Our seven weeks' course is the m o st thorongh 
and pract ical, fittIng men to drive, handle and repnir 
Day and evening classes. Special course for owners 

New York School of Automobile Engineers, 146 W est 
66th Street, N ew York. 

mile  l i ne w i l l  cost about $ 2 , 000. and should 
net 60 horse-power a t  4 % miles distance. We 
refer  you to the water  wheel  companies for  
estimates of  a comp lete power p lant. 

( 10018 ) Y. N. W. writes : As it is 
your aim to disseminate usefu l information 
we make the following statement which w i l l  
interest a l l  photogra phers : W e  recen tly pur­
chased one of the new a l uminiunl trays and 
lately undertook to intensify a negative in it ,  
using a three-so lution intensifie r : Bromide of 
potassium, bichloride of mercury, and sulphite 
of soda,  in  the order named.  Upon applying 
the merc ury solution the chemical growth 
( which we had forgotten all about )  of whie :, 
a detailed description was given In the SCIEN-



TIFIC AMERICAN of March 10, 1900, immediately 
began, and we were unable to check it  until 
t o-day, when we happened to think of using 
muriatic acid. We immediately applied a 
dilute solution of the acid to the tray, using 
a doth to take off the black coating. After 
rinsing we app lied a solution of soda and other 
tests without any action of the mercury. We 
,vQuld, therefore,  advise onr brother photog­
raphers to never use an aluminium tray for in­
tensification, but if they have a lready spoiled 
a tray by i t  t o  try the acid, which we think 
would prove effective in every instanc e. A .  
We suppose it is  n o t  possible that every one 
wbo has t o  do with chemicals should first study 
the i r  chemieal actions sufilciently to avoid the 
mistake of our correspondent of  putting a 
chemical ;nto  his  tray whieh would dissolve 
it. H e  knows the fact regarding a luminium 
now and is not  l ikely  to repeat  the experiment. 
Experience i s  a good schoolmaster,  though her 
instruction comes high, it  has been said. 

( 10019 ) F. L. asks : 1. What causes 

Scientific 
erly and adhered. Such points must be learned 
by actual experience in  actual work. We are 
not electroplaters and cannot teach electro­
plating. We recommend Watt's book, price $ 1 .  

( 10022 ) G. A. H. asks : Can you give 
a description of a sketching camera that re­
flects direct from the photograph and not from 
a transparency o r  negative, and h ow to arrange 
the reflectors and lens i n  a lantern to do the 
same '! A. We think you wil l find what you 
wan t in a "sketching camera" in Hopkins' 
"IDxperimental Science," price  $5.00,  by mail .  
H e  there describes a camera for p r ojecting 
opaque objects, so a s  to p roject them upon a 
screen, as slides are p rojected by an ordinary 
lantern. If you place the screen where you 
wish the picture t o  fa l l  as you sketch it,  you 
w i l l  have a sketching camera for the direct 
use of a photograph, o r  any opaque object. 

American 
( 1002 6 )  G .  W. asks : 1. What length 

of spark must my induction coil p roduce to 
make an X-ray apparatus for examining objects 
such a s  a leg or  arm '! A.  A coil  giving an 
8-inch spark w i l l  answer for the thinner parts 
of the body, b u t  for every kind of service one 
giving a 1 4-inch spark should be had. 2. 
What kind of tube would be the most suited 
for this work '! A.  '1'here are many makers of 
tubes whose advertisements are frequently to 
be fo�nd in our columns. A higher vacuum i s  
required f o r  use w i t h  a c o i l  than f o r  use with 
a static machine. A l l  good tubes are now 
made with adjustable va cuum. :1. Can you 
give me direction s for making a fluoroscope ? 
A. You had better buy your fluoroscope. 

( 10027 ) J. E. P.  asks : 1 .  How to re­
m ove the elem ents from a Hercules battery 
cel l  after the salts have crysta l l ized, forming a 
solid mass of zinc, carbon,  and jar.  I have 
about a dozen cells in this condition, and it  is 
impossible to get the e lements out of the jars.  
A.  We would suggest that you s oak your cel l s  
i n  water, thus dissolving t h e  crysta l s  which 
have fOl"med. This will be a s low operation. 
I t  wil l  hasten matters to dig out a l l  the crys­
tals  which can be go t at with any sharp­
pointed tool. Sulphuric acid wil l  dissolve the 
substance m ore rap idly, b u t  i t  w i l l  also con­
sume the zinc, which you are p robaby desirous 
of saving. I n  this case p revention is better 
than cure. 2. Can satisfactory resu l t s  be got 
from compressed air in an o rdinary steam cyl­
inder,  and how high a presslll" e  i s  necessary 
per rated horse-power of  engine to get best 
results '! '1'he best steam engine i s  also the 
best for compressed air. On ly a very l ittle 
higher p ressure o r  longer cut-off is  needed to 
give the same results for air as with steam 
for power. 

JUNE 2"· .. ) l 

p rey upon the fears of the nervous by means 
of these after-images. 

( 1003 1 )  C. L. K. asks : Will you please 
advise me through your query colnmn how to 
get the various broken parts of the mercury 
column in a thermometer together after they 
have been separated in shipping '! A .  To re­
unite the parts of a broken merc ury c o lumn 
in a thermometer,  first  try jari'ing it by taking 
i t  i n  the hand and striking the arm suddenly 
downward as  if to give a blow with a hammer, 
being careful that there is nothing in the way 
of the arm which the thermometer can bit.  
If tbis does n o t  accomp lish the object,  tie a 
sufficiently strong cord to the thermometer, 
and whirl it  rapidly around the head. In this 
way centrifugal force and momentum may bring 
the mercury t ogether. As a last resort cool 
the bulb in a freezing mixture,  and contract 
the mercUl"Y till i t  i s  al! in the bulb at the 
bottom of the tube. When the instrument 
warms again, the thread of mercury will be 
continuous. 'l'he break in the column of mer­
cury i s  c aused by minute air bubbles in the 
mercury and on the glass. These are pushed 
down by the mercury as it c ontracts into the 
bulb,  and so the column becomes continuous 
when the mercury expands from the bulb 
again. If there i s  a small cistern at the top 
of the tube, the mercury can be heated ti l l  
the broken portions are driven up into this 
cistern,  thns accomplishing the same object as  
if the bulb is cooled. 

NEW BOOKS, ETC. 

FINANCIAL RED BOOK OF A MERICA. 1905 
Edition, New York : Orlando C. 
Lewis & Co.,  1905.  4to. ; pp.  496.  
Price,  $10.  

the humming in electric street rai lway motors ? 
They aloe noiselpss when new, but after about 
six months or  a ycar, they begin t o  hum.  A.  
I f  this statement i s  true, we are not able to  
give a reason for i t. '1'here  is  no electrical 
cause which after this or  any other period w i l l  
develop a humming noise, nor  a n y  mechanical  
cause for such a universal  effect.  We suggest 
a broader in vestiga tion to see if  a l l  motors 
hum a t  the end of s ix  months. 2. In cast­
welding rail  j oints do they al low for any ex­
pansion o r  contraction '! I f  so, how '! A. N o. 
1£ the joint is made stronger than the force 
of contraction, the rail w i l l  not break. If 
the rail  is  held down more rigidly than the 
force of expansion, it cannot break away from 
its fastenings. Henee, i t  will  stay in its  p lace 
both in winter and in summer. This is  the 
theory. :3. I s  there any direct incorporation 
of the metal in the rai l  and in the cast ? I 
ha ve heard some claim there i s  not, while  
others claim that the r B i l  is  fused a t  one or  
two points ,  generally about  the s ize  of a half  
do l lar ,  where  there  is a direct union of the 
two metals. A. Tlwre is firm adhesion. We 
do not lmow whether there i s  incorporation o r  
not o f  t h e  two metals. 4 . We h a v e  m a d e  a 
box-kite, with 2 cel ls ,  1 6  inches l ong, and 1 5  

( 10023 ) W .  S.  D.  writes : I wish t o  
make a storage battery large enough t o  l ight 
two l()-C. P. incandescent l ights for a few 
mon ths, several hours a day. I would 
kindly ask you to p lease give m e  your opmlOn 
as to which book to get for the construction of 
such a battery, and if y on could give me some 
information, I wou l d  be very thankful to you.  
A. We can supply you with the fol lowing books 
on the storage battery : Salomon'S "Accumula­
tors," price $ 1 . 50 ; ��readwel l ' s  " S t orage Bat­
tery," price $ 1 . 7;;. Prices are by mail. We 
do not, however,  advise amateurs to attempt 
the construc tion of a storage battery for real 
v·ork. It  is  well enough to make a few (' e l l s  
f o r  experimental purposes. Ama t e u r s  cannot 
expect to make cells whieh will have much en­
durance o r  efilcieney, as compared with the 
cel ls made i n  a p ropel"ly equipped factory, and 
by experienced workmen. I n  your case you 
wish to light 1 6-candle-power l a mps. Tbese 
are rarely made for less than 50 volts .  You 
wil l  then need twenty-five cel ls  with five o r  
seven plates each. The cost will be very much 
greater than for the same amount of l ight 
obtained in  some other way. The labor of 
making so large a number of cel ls  is a great 
deal. You need as many cells as if you had a 
greater number of lamps. If you rea lly m ust 
have electric lights from a storage battery, we 
would say buy the battery. 

inches square, with about 1 0  inches clear be- ( 1002·1 )  L. H .  R .  asks : 1 .  Does a 
tween them. When we try to set it up it wil l  

, sta ti<- eleet l"i c  machine depend for i t s  volume 
dive down, after going up about 25 or ill) feet, of elec t r icity on the superficial size of plate 
sometimes hi tting the ground and breaking i or velocity, and wil l  a sufilcient series of plates 
some of  the  stitks.  A.  We advise you to apply at a greater speed give o ff  very much electric­
to the 'YeatlH-�r Bureau at 'Yashington, D.  C . ,  ity at a high speed on onc large diRk, a t  200 
for the plans and construction of a box-kite. o r  300 revo lutions ? Please answer an old 

Thi s  work is a l ist  of  the weal thy people 
( 10028 ) J. L. C. asks : 1 .  Can you of the United S tates, containing about 1 8 ,000 

give details o f  construction of  an a cetylene names of individua l s  and estates of wealth, 
search l ight that w i l l  project a narrow beam glVlllg office and residence addresses, business 
of  l ight ? A.  An acetylene search l igbt pre- connections, and other detai ls  arranged alpha­
sen ts n o  pecu l iar  conditions. Place the light beti cal ly by States, subdivided by ti ties and 
in the focus of  the reflector. H ave the re- towns. Tho'se who wish t o  reach by corres­
fiector adjustable  so that it can be bronght pondence or otherwise a wealthy class of 
n earer or s l id farther from the burner. You people  wil l  do wel l  to purchase a copy of this  
can adjllst for best proj ection of the beam as book. We have recently used this work suc­
may be required. 2. How woulCi be the best cessfu lly,  and the percentage of unclaimed 
way to reinforce the above l ight to in"r,,,, se the letters was so small that its a('curacy seems 
size of the burner, or  to add individual burn- assured. The book i s  edited by Charles D. 
ers ? A. You cannot obtain all sizes of burner Burbank. 
for a cety lene. To increase the i l lum ination TIlE PRINCIPLES AND PRACTICE OF IRON you must add to the number of burners. They AND STlcEL MANU�'ACTURE. By Walter are usually placed tandem, and n ot abreast, Macfarlane, F.I .C. New York : Long-when used for projection . mans, Green & Co.,  1906.  1 2mo. ; pp. 

( 1002 0 )  J .  B. P. asks : 1. wm you reader in query column next issue, to sati sfy ( 1 0029 ) C. H. H. asks : 1. What kind 266. Price, $1 .20.  

p l ease advise me of s o m e  c omponnd, or  cbemi· 
cal ,  tbat wi l l  c lean scales fro m a hoiler ,  wh i l e  
boiler is in 11se, withou t any r·isk of burning 
the boilel' ,  hy watel' foaming '! A. For keeping 
a boiler clear of incl'ustation there is  nothing 
so easily managed as caustic soda o r  potash 
lye. Dissolve about a quarter pound of the 
soda or  lye for each horse-power of the boiler 
in a barrel o r  tub of water and connect it 
with the suction of the feed water pump . Use 
the boiler for a day with the soda in. Then 
blow out from the boiler after the fi res are 
drawn or  banked or  when the engine slops, to 
the level  of the lower gage coek or  bottom of 
wa tel' gage and pump up with fresh water to 
high water marIe  Use the boi ler next day as 
usual  and a t  n ight after fires are drawn and 
walls cooled below the temperature of injury 
t o  the boiler, blow out all the water and clean 
out the boi ler. This may be r�peated accord­
ing t o  the c ondition of the boiler,  once o r  twice 
a month. See Davis' book on "Boiler  Incrus­
tation," $ 1 . 50 by mail.  2. Can I charge a set 
of storage cells by connecting them in series, 
i n  main circuit, batteries having the same ca­
pacity , in amperes and vol tage, a s  the cil'euit,  
and will  the batteries cause the lamps to burn 
dim '! Would an ammeter connected in the cir­
cnit answer to tel l  when the batteries were 
charged '! A. Conned the cells i n  series and to 
the line th rough the ammeter and a rheostat 
by wbich the amount of current cau be ad­
justrd. A good charging rate is 2 V2 amp(�l'es 
prl' square foot of positive p l atrs, reckoning 
both surfaces. 'I'he final vol tage should be ;j l/2 
volts per cel l .  This you m u s t  determine by a 
voltmeter in shunt wilh the cel ls .  S top the 
cha rging when this i s  reached. As you must 
p u t  the cel ls  in shunt with the lamps on the 
circuit, the charging of the cel ls  cannot affect 
the light if  the dynamo has capacit�- Eno ugh to 
charge the cel ls  v n d  l ight tbe lamps a t  the 
same time. A good book for one 11:1 yjng' charge 
of a storage battery i s  Treadwel l ' s, price $ 1 .7 5  
b y  mail .  

a difference of opinion.  A.  The discha rge of a of flux would you use for soldering platinum 
static machine depends upon several  conditions, t o  c opper, or a cement such as is used in in­
size of plate,  swiftness of rotation ,  dryness of candescent lamps ? A.  Copper and platinum 
p ia tes, absence of dust, etc. The spark cannot may be soldered together by the usc of any 
mu('h px('e(�d the radius of tbe plates in length, ordinary flux and soldering tool.  In making 
since it  will find the distance less between the incandescent lamps,  they Fre melted together 
c ombs if  the ba l l s  are separated more than by a b l owpipe : that is, we lded toge thel·. Cal'­
half the diameter of the plates, and will  pass bans are attached to the platinum wires in a 
between the combs, taking the axle of the ma- lamp by m eans nf a cement whose composition 
chine on its way across. This is  the reason we do not kn ow. 2. What is  the white pow­
for using as la rge plates as convenient. G lass del' used inside of cartridge fuses,  and where 
is the best substance for the plates. Since can same be pmchased ? A. Any inert powder, 
there is a limit to the safe speed for glass,  not combustible , can be used in incl osed fuses. 
liard rubber is n ow used a great deal. This We b ave not anlayzed this powder in any fuse, 
can be run at any speed desired, and a very and cannot tell what i s  u sed. ;{ . !l ow would 
strong spark can be p roduced. It is  better to you calcul ate the amount of resistan"e to use 
nse several smaller p lates than one large one, on arc lamps for theatrical l ighting pu rposes ? 
because of compactness and neatness of ap- A. Dim mers for theaters are p robably designed 
pea ranee. A wel l-made machine with two 18- hy trial and experience. Make a variable reo 
inch plates of hard rub]Jer, driven by a quarter sistance and cut in enough to reduce the l ights 
horse-power motor, gives a steady stream of to the l ow�st point desired, unless you would 
sparks at 1 ,800 revolutions per  minute . I t  prefer to purchase a dimmer from the com­
may also  be driven by hand, though no one panies who a l ready have the data for them in 
can maintain that speed very l ong. 2.  Are their posession. We should do this H we 
mica plates superior to glass ? A.  Mica differs needed a dimmer. 4. Can an o rdinary force 
very little from glass iu its inductive capacity, pump be used for compressing air up to say 
and would serve equal ly well for the plates of 40 pounds per  square' inch ? A .  A force pump 
a static machine, if pieces of sufilcient size can compress air  ti l l  the pressure equals the 
could be had at a moderate cost. power of the pump to hold it, and then the 

pump w i l l  leak or  burst. If  the pump is 
( 1002 5 )  F. A. V. asks ; Please inform strong enough, it wi l l  hold 4 0  pounds. 

( 1 003 0 )  C. B .  H.  asks : Is it possible 
me how a sma I I  dry ba ttery for a pocket 
senl'ch- l ight may be recha rged from a 1 1 0·volt  
direct-c urrent circuit .  The batteries become 
exha usted very quickly, and it is  rathel" ex­
ppnsive to be contin u a l ly buying new ones, 
while I have the 1 1 0-volt eircuit to draw from . 
where the minimum amount of current charged 
for is not being consumed. A.  A sma l l  pocket 
dry battery i s  not worth recharging. They are 
thrown away when exhausted. '1 '0  reduce a 
1 1 0-vo l t  current to 4 or 5 volts for this pur­
poee 1V0uid be very wasteful .  A pocket search­
l ight is a luxury which those who ca rry must 
be w i l l ing to pay for. The battery is  never 
durable, and soon gives out whether used or  
not.  I t  is  usual ly  overrated. 2 .  What re­( 1002 1 )  E. L. C. writes : KIndly in- sistance in the  way of I G-candle-power lamps 

form me how to copper-p late-a good heavy should be used in a 1 1 0·vo l t  direct-current cir ­
plate . I wish to plate some steel and iron cuit to enable it  to be used for electr o-plating ? 
wire,  2 feet l ong and about 12 gage. I would What should the voltage and amperage be ? A. 
a l so l ike to plate some wood a good heavy The vol tage fo r e lectrop lating varies with the 
eopper pla te. I have tried a receipt from some mctn l to be deposited. I t  is  from 0.5  volt 
book , but with l ill ie  or  no success, as the pl ate to 7 volts. The amperes depend upon the area 
wi l l  not stay on the iron o r  steel when I rub of surface t o  be plated. The data are to be 01'  try t o  polish it,  and some will not  take at found in such books as Langbein's,  which we 
a i L  A. Your trouble p robahly is  not rlue to the send for $4,  and Watt's, 'which we send for 
de feels of the description in the b( ,ok which $4.50. 3 .  I have an ammeter whose limit is  
you have fol l o wed, but to your  own inexperi- 20 amperes. fl ow many lamps in series or  
ence .  'l'he only way to become an electroplater paral le l  should be connected in the 1 1 0-volt 
is  to learn the trade from some 01'" who under- c i rcuit to obtain a reading on the ammeter ? 
stands it practiea l ly. No desc ription ran p re· What is the resistance of a I G-candle-power 
vent you from making mistakes, or  tell you lamp ? A .  I f  your ammeter does not register 
how to recognize the proper working o f  t h e  t i l l  20 amperes a r e  fl owing, y o u  w i l l  require 
process and the p roper condition of the tlath forty lamps to make i t  indicate any current .  
and the article  to be p l ated. nad yoms been The resIstance of an incandescent lamp when 
a l !  right, the coating would have formed prop- ' hot is  about 220 ohms. 

for the human eye to possess any of the fea­
tures of a camera ? I have noticed peculiari· 
ties about my own eyes being able to see ob­
jects a second time, after looking away from 
the object l ooked at ,  especially if  in the 
shadow. The force of this lasts severa l sec­
onds, being of greater strength with c e rtain 
colors, etc. Will you have the kindness to 
answer this query,  witbout reciting i t in the 
columns of your paper ? A. It is not a peculiar 
experience that y ou can sti l l  see  an object 
before the eye after you have gazed intently 
a t  it for a brief t ime. Ever'ybody can do the 
same. If you l ook a t  a colored object, say a 
bright blue,  the o bjed seen afterward wil! be 
a yellow. We cal l  these objects seen after 
the object has disappeared, a fter-images, and 
the color presented by one of these is the 
complementary of the color p resented by the 
object i tself. Such an after· image w i l l  drift 
before the eye In a vel·y cminus fasbion a l ong 
a dimly-lighted wall, larger than the object if  
the wa l l  be  farther a wa)' from the eye than 
the object was, and smaller if the wall be 
nearer. This proves that the i mage i s  In the 
eye and is simply p rojected against the wal !  
'n  the  l ine of sight. You wil l fjnd these 
rna tters discussed in books of physics under 
the name Ac c idental or  After· Images. As you 
send no post-office address, but on ly  you r 
name, we can only reach you by publ ica tion 
of tht' informa tion in our columns. We think 
too that the matter i s of general  interest, so 
a s  to justify its  publication. Quacks often 

The author treats his subject on original 
l ines ; for instance, the llsua I sequence is  re­
versed, and the f.\n ished p roducts are discussed 
fi rst, whi le  the t l'Ca tmfnt of 1 he i ron o re is dc­
yploped toward thp ()nd of the !Jook. 'l�he work 
is  i l lustrated both by engravings and diagr ams, 
and many of the twenty-three brief chapters 
wil l  be found of value, including those o n  
" I ron a n d  S teel  Castings," ":\fal !eable Cast­
ings," �nd the " Testing of l\fateria ls ."  Valu­
able hin-s for the man ufacturer are given in 
the appendix. such as the Aualyses of Finish· 
ing :\1" teria ls  and Softeners, Typical Analysis 
of Pig Iron , etc. 

THE ApPLICATIO;';" OF GHAPRlC AND OTREH 
METHODS TO TIlE DESIGN OF STRUC­
TURES .  By Will iam W. F. Pullen. 
Manchester : The Technical Publish­
ing Company, Ltd. ,  1905 .  12mo. ; 
pP. 341 .  Price, $2 .  

This b o o k  has been used b y  many engineers 
since the appearance of the first edition, and 
it has been found useful in many cases where 
the graphical methods are the only instru­
ments needed by which particular numerical  re­
sults are easily obtained. I n  the second edi­
tion the author has rewritten the chapter on 
"St.ru ts," and has deal t  with the question at 
grea tel' length than in the earlier book.  An 
appendix contains usefnl notes  for the further 
elucidation of pomts i n  the original text. 

GAHBAGE CREMATORIES IN AMERICA. By 
William Mayo Venable, M.S .  New 
York : John Wiley & Sons, 1906 .  
8vo. ; pp. 200 ; 4 5  figures. Price, $2 .  

'r h e  municipa� authorities of the United 
States are begin ning to realize, though un­
fortunately at a late date, that the disposa l of 
garbage and other municipal wastes is a ques­
tion of the utmost importance, and, if p roperly 
execu ted, the han dling of  the wastes may be  
turned to pecun i a ry accoun t for the benefit of 
the city. :\11'.  Venab le's book is  a review of 
the work that has a lready heen done in the 
field of crematory construction, and it i s  based 
upon the actual inspection and the investiga­
tion of �nstallations a l ready in operation, and 
the analyses of the features of design, a s  set 
for,l1 in patented in ventions.  The text in­
cludes many fully- i l !ustrated examp les of 
crematories in ll S(� througho u t  the c ountry. 

TUg MORTON MEMOR IAL VOLU:\fE. A His-
tory of the Stevens Institute of 
Technology. With Biographies of the 
Trustees, F'aculty. and Alumni and a 
Record of the Stevens F'amily of 
Engineers. Edited by Prof. F. De R. 
Furman. Hoboken : Stevens Insti­
tute of Technology. Half morocco ; 
quarto, 663  pages, illustrate d .  Price, 
$10 .  

T h i s  b o o k  was origina l ly  planned as a 
�o"'venir of the twenty· fifth anniversary of the 
S tevens Institute o f  Techno l ogy. Tbe l a te 
Presiden t B enry Morton of the Insti tu te de-
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voted much of his time to the col lection of 
data and the p reparation of i l l ustrations for 
i t  at  n o  l ittle expense, and after his  death the 
executive committee of the Alumni Association 
fittingly decided to make the volume a me· 
moria; to this eminent thinker and investi­
gator, at the same time· commemorating the 
period during which he was president of the 
college. The splendidly i l lustrated and p,inted 
book Is a unique contribution to the history of 
engineering and engineering education In this 
country. The o rigina l plan of the work was 
somewhat changed when I t  was p l aced i n  the 
hands of Prof. Furman, Its editor, and the 
section relating to the history of the Institute 
was considerably enlarged, while th a t  deal ing 
with the anniversary celebration itself was 
materially curtailed. To the engineer i n  gen­
eral and to the student of science that part of 
the volume concerning the engineering work of 
the Stevens family,  and of Col .  J ohn Stevens 
in particular, w i l l  p rove of great Interest. The 
l imitations of this notice proh ibit even a sum­
J1Ilary of the remarkable ac hievements of these 
pioneers in engineering, but i t  will surely be 
proper to say that no up-to-date engineering 
libra.ry is  comp lete without an account of some 
of the work done by these investigators. The 
third sec tion of the work is an admirable  
series of biographies of the trustees, faculty, 
and alumni, with comp lete lists o f  the writ­
ings of many of these, including the late Dr.  
Morton, and Profs. Mayer, Thurston, Wood, 
Leeds, Denton, Jacobus, and Pond. 

MODERN STEAM ROAD WAGO N S .  By Will­
iam Norris, A.M.LC.E. ,  M.I .Mech.E. 
New York : Longmans, Green & Co.,  
1906.  SVo. ; pp.  172. Price, $3.  

In this book w i l l  be found i l lustrated de­
scriptions of many of the best-known makes 
of vehicles of the class disrussed. Practlcally­
written chapters on " Roads and Power Re­
ouired." "Boilers," " Wheels," " B rakes," and 
': Steel:ing" are given. The subject of boilers 
is  treated in a practical mannet,  and the dis­
cl I ssion is  based on the author's personal ex­
perience. Many of the best-known kinds of 
whee l s  are i l l ustrated, describpd, and criticised. 
The remarks on lubrication and the advice as 
to the choice of oils  wil l  be found .of use by 
employers of steam wagons. 

ADVAN CED ALGEBRA . By Arthur Schultze, 
Ph.D. New York : The Macmillan 
Company, 1906 .  Svo. ; pp. 557.  Price, 
$1 .25 .  

T h i s  book is  p lanned i n  acco rdance with t h e  
theory t h a t  a n u m ber o f  topics taught in the 
customary systems of advanced algebra may 
be omitted without inj uring the courses. Some 
of these topics may be studied to advantage 
a fter the student is  fami l iar  with calculus.  
Consequently,  the author has omitted a num­
ber of top ics, for Instance, mul tiple roots, 
Sturm ' s  theorem, etc. I n  addition, numerous 
graphical m ethods have been Included which 
are not  found in the usual textbook, such as 
the graphical method for solving cubic s .  The 
examp les given for solution by the student are 
excel lent. 

THE PRIN CIPLES OF ELECTRIC WAVE TELEG· 

RAPHY. By J. A.  Fleming, M.A.,  D.Sc. ,  
F.R. S .  New York : Longmans, Green 

& Co. , 1906.  Svo. ; 670 pp. ; illus 
trated. Price, $6 .60 .  

S i n c e  Marconi's  fi rst practical demonstrations 
of the possibi l ity of wireless telegraphy, t he 
literature of the subject has become fairly ex­
tensive, and includes a number of valu�b l e  
writings. T h e  present volume, by D r .  Flemmg, 
undoubtedly one of the foremost of the English 
experts on electric wave telegraphy, is  one of 
the latest and one of the best of t hese con­
tributions. The volume is based largely on 
courses of Cantor Lec tures delivered before the 
Society of Arts in London from 1900 to 1905. 
The author attempts' to gather together the 
most important information resul ting from the 
enormous research work canied out in the last 
ten years on the subject of Hertzian waves In 
their application to te legraphy ; and while 
there i s  great difficulty in properly appraising 
the value of the numberless new schemes and 
appliances constantly being developed, never­
theless the fundamental princip les are fairly 
well fixed, and the work w i l l  be found of as­
sistance as a textbook, for it p resents in com­
pact form useful information, data, and 
formulre. 

EXPERIMENTAL ELECTROCHEMISTRY. By N. 
Monroe Hopkins, Ph.D. New York : 
D. Van Nostrand Company, 1905.  Pp. 
2S4. Price, $3 .  

T h e  readers o f  t h e  SCIENTIFIC AMERICAN 
SUPPLEMENT will be fa miliar with many of the 
poInts discussed In this excellent  book, for the 
volume appeared almost  entirely i n  that pub­
lication, a fact which the author falls to 
mention. The autbor begins with a brief his­
torical review of tbe subject, and the student 
will find i t  of advantage to carry out some of 
the classical experi ments deEcrlbed in the in­
troduction. Extremely interesting is  the 
author's strong p resentation of the theory of 
electrolytic dissociation, which he supple­
ments with numerous experiments to prove Its 
truth. It  is not possible  here to  describe 
the many different branches of the subject 
which the author treats at  greater o r  less 
length ; but the chapter on Electrolytica l In­
duction Is  of particular value, as  well  as tbat 
on Electrolytical Conduc tion. The analyti­
cal  discussion is  very short, and will be usefu l 
more as a suggestion as to what can be done 
tban as a guide for analytical purposes, for 
this is hardly a proper subdivision of the 

Scientific American 
science. The book is  wel l  printed and splen­
didly i l lustrated with engravings which fully 
supplement the text, and i t  wi l l  be found of 
great interest to all those interested in electro­
chemistry. 

THE DISPOSAL OF MUNICIPAL REFUSE. By 
H .  de B. Parsons. New York : J ohn 
Wiley & Sons, 1906 .  SVo. ; pp. IS6 ; 
73 figures. Price, $2 .  

The discussion o f  this excel lent work b y  a 
prac t ical consulting engineer Is based upon 
the . autho r ' s  obeervations and records while 
in the employ of New York city,  for the pur­
pose of designing a plant intended for the dis­
position of municipal refuse. The Information, 
which was col lected at  considerab l e  trouble 
and at the expense of much time, i s  presented 
in a c lear and concise form, and w i l l  be found 
of value to those undertaking to Improve 
municipal conditions in this respect. The work 
Is  not a treatise on the designing of detai ls  
for  the  final  disposition of city refuse, but  
rather a compendium of the  characteristics of 
the materials col lec ted, the use to which they 
can be put, and the principles underlying t�eir 
sanitary and economic handling. 
AN I NTRODUCTION TO ASTRONOMY. By 

Forest Ray Moulton, Ph.D.  New 
York : The Macmillan Company, 
1906 .  12mo. ; pp. 557. Price,  $1 .25 .  

Prof. Moulto n  p resents a clearly-written and 
precise account of the p resent state of the sci­
ence of ast ronomy. The work wi l l  be easily 
comp rehended by the student or the amateur 
in the study of astronomy, as neither mathe­
matical nor extensive scientific training is 
necessary to understand the principles and ex­
planations set forth. The text is  sup p lemented 
with a large number of excellent i l l ustrations, 
which tend to make the subject discussed of 
great interest in a popular manner. In a.ddi­
tion the author provides numerous suggestIOns 
and exercises l Jr p r actical  observations both 
with and without the telescope. In general,  
the book gives the reader a well-balanced and 
thorough general concep tion of the astronomy 
of to-day. 

AN ELEMENTARY TREATISE ON PHOTO­

GRAPHIC METHODS AND IN STRU MENTS.  

By J.  A.  Flemer. New York : J ohn 

Wiley & Sons, 1906 .  Svo. ; pp. 43S .  

Price, $5.  
This  book has been written primari ly  with 

a view toward overcoming some of  the exist­
ing prej udices against photographic surveying, 

and i t  does  much to demonstrate that this  
branc h of the science may rightly be assigned 

to a legitimate p lace in the curriculum of 

every modern photographer, fi l l ing as it does 
a particu lar gap in the general series of photo­

graphic methods heretofore recognized. Photo­
topographic methods are discussed for geo­
logica l surveys, meteorological observations, 
hydrographic surveys, m i litary surveys, etc .  
Tbe book indicates in a general way how photo­
graphy may be applied to topography by de­
scribing the simple processes and methods, 
particularly tbose of a graphic cbaract�Jr , that 
will suffic e  to direct beginners in thelr prac­
tical application, leaving I t  to experle.nce and 
subsequent specia l study to determme the 
measure of success. 
MoTOR VEHICLES FOR BUSINESS PURPOSES. 

By A. J. Wallis-Tayler. New York : 
D. Van Nostrand Company, 1906.  
12mo. ; pp. 29S .  Price, $3 .50 .  

It I s  hardly necessary to d e t a i l  t h e  advan­
tages which the self-propelled vebicle  for com­
mercial purposes p ossesses over the methods of 
transporting heavy loads by means of horses. 
Not only is  the subject already of vast im­
portance to the manufacturer and the mer­
chant, but Its importance is constantly grow­
ing. The present book contains much valuable 
information to assist the purchaser or  user of 
tbe motor vehicle to ascertain the respec tive 
merits of the various systems and their 
adaptabi l ity to specia l requirements. While a 
few of the various types of motors have been 
given extended description, the general survey 
of the subject  is  sufficient to supply the reader 
with a working knowledge of the systems In­
volved. 
HANDBOOK OF METTALURGY. Vol. I . ,  Cop· 

per, Lead, Silver, Gold. By Dr. Carl 
Schnabel. Translated by Henry 
Louis, M.A. New York : The Macmil· 
Ian Company, 1906. 12mo. ; pp. 1 ,123 .  
Price, $6 .50.  

While there are numbers o f  textbooks and 
treatises upon various subdivisions of metal­
lurgy, it  is a curious fact that there does not 
exist in the English language a single complete 
discussion of this tremendously important sub­
ject. This recent and most exhaustive work 
on the subject in any language is  from the 
pen of one of the best-known meta l lurgica l 
authorities of the world, and his many years' 
practical experience as a teacher and as an 
investiga tor in his own country and abroad, 
have given him especial ly  favorable opportuni­
ties of  studying metallurgica l m e thods In gen­
eral use In  nearly all the countries of Europe 
and America. This  Is  the second edition of 
the book, and it  i s  as nearly up to date as 
it  has been possible to make I t. 

IN THE HEART OF THE CANADIAN ROCKIES. 
By James Outram. New York : The 
Macmillan Company, 1906.  Svo. ; pp. 
466. Price, $2 .50 .  

If we Imagine the glorious scenery of Swit­
zerland magnified many times In Its extent, 
divested of the unpleasant features which the 
tourist hordes bring with them., and sur-

rounded by and constitut ing a wi lderness abso­
l u tely primeval ,  we see before us a picture of 
the Canadian Rockies. Mr. Outram has p re­
sented u s  with a splendid account of the beau­
ties of this region .  The i l l llstra tions, many of 
which are from photographs taken by the 
author,  are beautiful .  The l over of the m oun­
tains w i l l  find in this beautiful volume a 
s tory of trave l and mountaineering that w i l l  
m a k e  his  heart ache f o r  t h e  freedom of pines 
and the snowclad peaks above them. The book 
is based upon series of articles which have 
appeared in various periodical publ ications. 

ELEMEN TARY ELECTRICAL ENGINEERING I N  
THEORY A N D  PRACTICE. By J .  H. 
Alexander, M.B. , A . I .E.E. New York : 
D. Van Nostrand Company, 1906.  
Svo. ; pp. 20S .  Price, $2.  

This e xce llent l ittle book gives  the theory 
and prac tice of elemen'tary electrical engineer­
ing, not only for junior and senior students, 
bu t for working electricians as w e l l .  I t  i s  
based upon lectures delivered before evening 
c lasses of young a rtisans and, as wil l be un­
derstood, is consequently well adapted for the 
instruction of students possessing no extended 
previous knowledge of technical subjects. 'l.'he 
i l l ustrations, which include many diagrams,  are  
very good. 
THE LAW OF HEAVY AND LIGHT MECHAN­

ICAL TRACTION ON HIGHWAYS IN THE 
UNITED KINGDOM. By C. A.  Montague 
Barlow, LLD.,  M.A., and Joynson 
Hicks. New York : Sir Isaac Pitman & 
Sons, Ltd. ,  1906.  12mo. ; pp. 302 .  
Price, $3 .50 .  

W i t h  t h e  growing u s e  of mechanical means 
of transportation, and especially with the tre­
m endous development of the motor vehicle , the 
l ega l problems involved are bec oming more 
comp licated every day. This book discusses at 
length, and with many cited decisions, the 
laws and acts governing the subject in Eng­
land, Scotland, and Ireland, and Is  brought 
up to date by giving the m o to r  car acts in 
force and discussing them in a general man­
ner.  Besides this, i t  contains in an appendix 
all the Local Government Board's orders ex­
tant. 
A COMPENDIUM OF SPHERICAL ASTRONOMY. 

By Simon Newcomb. New Y ork : 
The Macmillan Company, 1906.  SVo. ; 
pp. 444.  Price, $3 .  

T h e  present volume Is t h e  fi r s t  o f  a pro­
j ected series having the double purpose of de­
velop ing the elements of practical and theo­
retica l as tronomy for the specia l student of 
the s u bject, and of serving as a handbook for 
convenient reference for the use of the work­
ing astronomer i n  applying methods and 
formulre. Prof. Newcomb' s extended experience 
as a teacher at the J ohn s H opkins University 
and as an independen t investigator pre-emi­
nently fit him for such a n  undertaking. His 
world-wide reputation as an astronomer gives 
all the recommendation necessary for his book. 

DIBECTORY OF THE ENGINEERS' CLUB OF 
PHILADELPHIA. 1906.  Corrected to 
April 7 inclusive. Pp. 123 .  

LUMINOU S BODIES HERE A N D  HEREAFTER. 
( The Shining Ones. ) Being an At­
tempt to Explain the Interrelation of 
the Intellectual, Celestial, and Ter­
restrial Kingdoms, and of Man to 
His Maker. By Charles Hallock, 
M.A. New York : The Metaphysical 
Publishing Company, 1906.  12mo. ; 
pp. 110.  

MOTEURS A COLLECTEUR A COURANTS AL­
TERNATIFS.  Par Dr. F. Niethammer. 
Paris : Edite par "L'Eclairage Elec­
trique," 1906.  Svo. ; pp. 129 .  

Animal trap, M. Krofft. . . . . . . . . . . . . . . . . . . .  823, 1 2 6  
Armature coils, frame for winding, De 

Planque & Biggerstaff . . . . . . . . . . . . . . . . 823 , 2 65 
Automobile headlight control, J. S. Detrick . 823 ,163 
Awning side attachment, W. A rmstrong . . 823, 096 
Badge and watch guard, Martin & Stockton 822,969 
Baking pan for pastry crusts, M. C. Had-

dock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823 , 2 1 6  
Baling press, J. B. Ammons . . . . . . . . . . . . . . . 823 , 1 5 1  
Baling press self-feeder, C .  E .  Bower . . . . . 822 , 91 5 
Band cutter and f�eder, H. W. Smith . . . . . 822, 998 
Barber's pole, W. T. Cobb . . . . . . . . . . . . . . . . 82 2, 923 
Bearing, roller, W. H. Russell . . . . . . . . • . . .  823,083 
Bed bottom, spring, J. G. Smith . . . . . . . . . . . 822, iJ99 
Bed bottom, spring, G. A. Mellon . . . . . . . . .  823, 427 
Bed, folding, W. C. James . . . . . . . . . . . . . . .  823,045 
Bed, folding, J. F. Wilmot . . . . . . . . . . . . . . . .  823 . 456 
Bed, infant 's .  Gamber & Heer . . . . . . . . . . . . . 823 , 271 
Bedstead, H. F. Babcock . . . . . . . . . . . . . . . . . .  823 , 1 52 
Belt shifter, D. McDonald . . . . . . . . . . . . . . . . . .  823 , 352 
Bending machine, C10sterman & Kuehnle . .  823 , 394 
Bevel and compasses, combined, H. Tatum 823, 373 
Bicycle, aerial, Ii", G. BonfUs . . . . . . . . . . . . . . 823, 1 00 
Bicycle attachment, L. De Rome . . . . . . . . . .  823 , 161 
Binder, loose leaf, W. J. Schultz . . . . . . . . . .  82 3 , 192 
Bit. See Bridle bit. 
Block, A .  B. Tarbox . . . . . . . . . . . . . . . . . . . . .  . 
Boiler, C. Vanderbil t .  . . . . . . . . . . . . . . . . . . . .  . 
Book back ,  solid, A. C. Hafely . . . . . . . . . . .  . 
Bottle closure ,  L. Lawton . . . . . . . . . . . . . . . . .  . 
Bottle closure, H. S. Brewington . . .  823, 026, 
Bottle closure, G .  Kirkgaard . . . . . . . . . . . . . .  . 
Bottle, coupon, 1.  H. Vendig . . . . . . . . . . . . . .  . 
Bottle fastener, P. M. Peterson . . . . . . . . . . .  . 
Bottle holder, C. Richter . . . . . . . . . . . . . . . . .  . 
Bottle, non-refillable, G. De Grey . . . . . . . . .  . 
Bottles, device for securing corks in , F. W. 

823, 23 1  
823, 486 
823 , 1 68 
822. 900 
823 , 02T 
823, 125 
823, 008 
823, 437 
822,984 
823, 1 1 6  

Schroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 3 , 370 
Bottles. jars, and similar vessels, closure 

for, S. C . Kindig . . . . . . . . . . . . . . . . . . . . . . 823, 124 
Bottles, jars, and other vessels, self-fixing 

protective covering for, M. G. Olivier . . 823, 355 
Bowling alley. H. B. Lahr . . . . . . . . . . . . . . . . .  822,959 
Box covering macbine, W. A. Cardy . . . . . . . 823 , 032 
Box lid holder, G .  Mueller . . . . . . . . . . . . . . . .  822, 975 
Bracelet, A. H. Bliss . . . . . . . . . . . . . . . . . . . . . . 823 , 02 4  
Bracket, J'. S . Dptrick . . . . . . . . . . . . . . . . . . . . 823 , 162 
Brake beam, W. Stevenson . . . . . . . . . . . . . . . . 823, 306 
Brake beam fulcrum, H. W. Frost . . . . . . . . . 823,40a 
Brake shoe, F. P. Collier . . . . . . . . . . . 822 , 924,  822 , 925 
Brewers' and distillers' slop, treating, C . .T. 

Roehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brick for chimneys, R. P. Weber . . . . . . . .  . 
Brick machine, P. Thomann . . . . . . . . . . . . . .  . 
Bridle bit, H. Schlueter . . . . . . . . . . . . . . . . . .  . 

Briquet press, J. J. Crawford . . . . . . . . . . . . .  . 

Brush, R. E. Williams . . . . . . . . . . . . . . . . . . . .  . 
Brush, S. D. Purdy . . . . . . . . . . . . . . . . . . . . . . .  . 
Brush, fountain paint, C. H. Abbott . . . . . . . 

823,366 
823 , 0 1 1  
823, 232 
823 , 3 68 
823 , 2 63 
823 , 3 1 2  
823, 363 
823. 458 

Brush with detachable handle, bath, B. D. 
Knickerbocker . . . . . . . . . . . . . . . . . . . . . . . .  823 , 47 1  

Bul11lle pipe, soap, J . Blonde . . . . . . . . . . . . . . .  823, 388 
Bucket, clam shell, G. H. Williams . . . . . . .  823 , 0 1 5  
Buckct, clam shell, M. J. Purtle. . . . . . . . . . .  823,290 
Bucket, clam shell, Kaltenbach & Griess, 

823, 4 1 2 ,  823 , 4 1 :1 
Bung tin driver, E. J. Brooks . . . . . . . . . . . . .  822 , 9 1 8  
Burial casket, R. R. Cramer . . . . . . . . . . . . . . 823, 035 
Butter package, S. M. Brown . . . . . . . . . . . . . .  823 , 030 
Button, collar, H. T. Murphy . . . . . . . . . . . . . . 823 , 1 35 
Button for gloves, etc. , detachable, H. 

Kerngood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  822, 957 
Cabinet, commodity, J. H. Boye . . . . . . . . . . .  823 , 202 
Cables, fair lead for hoisting, Knox & 

Magie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823, 414 
Calculating machine, H. A. Hensley . . . . . . . .  82 3 , 2 1 9  
Calculating machine, F .  Trlnks . . . . . . . . . . . .  823 , 375 
Calculating machine, C. A .  Meilicke . . . . . . . . 823 . 426 
Can closure , J. J. Moser . . . . . . . . . .  823, 429, 823, 430 
Can heading machine, J. Brenzinge.r . . . . . . . .  823, 254 
Car bolster, J. B. Barnes . . . . . . . . . . . . . . . . . . 822.908 
Car bolster, railway, S. Otis . . . . . . . . . . . . . . . 822, 979 
Car brake, H .  T. Brown . . . . . . . . . . . . . . . . . . .  823,255 
Car brake, Mead & Fullerton . . . . . . . . . . . . . . . 823, 285 
Car coupling, automatic, H. L. Blue . . . . . . .  823, 154 Car door safety guide bracket, E. J. Kates 82 3 , 047 
Car fender, E. Tallaksen . . . . . . . . . . . . . . . . . .  823, 003 
Car seat, E. G. Budd . . . . . . . . . . . . . . . . . . 82:) , 256 
Car stake, C. F. Flemming . . . . . . . . . . . . . . . . 82a , 370 
Car step holder, J . Edwards . . . . . . . . . . . . . . . 82:l , 325 
Cars, safety system for motor-propelled , 

J. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  823 , 478 
Carbureter, A. Akeson� . . . . . . . . . . . . . . . . . . . .  823, 382 
Carbureter for explosive engines, Steinbren-

ner & Mayer . . . . . . . . . . . . . . . . . . . . . . . . . 823, 485 
Cardboard cutting machine, oval and round, 

D. T. McCall . . . . . . . . . . . . . . . . . . . . . . . . . . 822, 976 
Carrier. See Luggage carrier. 
Cash register, cbange-making, W. H. Col lier 823 , 104 
Caster attachment for adding machine 

stands, A. Hendricks . . . . . . . . . . . . . . . . . .  823 , 468 
Caster, guarded, A. F. Hassy . . . . . . . . . . . . . .  823, 408 
Cement post mold, J. T. Wilson . . . . . . . . . . .  823,457 
Chain, C. W. Levalley . . . . . . . . . . . . . . . . . . . . .  823 , 420 
Chair, A. Wanner, Jr . . . . . . . . . . . . . . . . . . . . . .  823, 146 
Cheese cutter, A. B. Roach . . . . . . . . . . . . . . . .  823, 138 
Cheese cutter, Roach & Hodge . . . . . . . . . . . . .  823,227 
Chimney, C. Weber . . . . . . . . . . . . . . . . . . . . . . .  823 , 197 
Chimney top, J . F. Spatz . . . . . . . . . . . . . . . . . .  823, 194 
Chloroform dropper, F. Wachter . . . . . . . . . . .  823 , 233 
Chuck, E . A .  Noll . . . . . . . . . . . . . . . . . . . . . . . . . 822 ,977 
Chuck, J. F. Buckley, et al . . . . . . . . . . . .  823, 03 1 
Chuck, scroll, A. E. Church . . . . . . . . . . . . . . .  823, 03� 
Cigar protector, F. H. Whomes . . . . . . . . . . . .  823 , 01 4  
Cigarette roller, O. F. Hammar . . . . . . . . . . . .  823, 2 1 7  
Clasp, F .  Hirsh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 3, 277 
Clutch, Campbell & Johnson . . . . . . . . . . . . . . .  823 , 2 00 
Clutch, friction, H. S. & C. E. Glenn . . .  > • •  823 , 467 
Clutch operating m�challism, C. L. Taylor . .  823, 085 
Clutch release means, L . . J. Hinde . . . . . . . . .  823, 490 
Collar shaper, steam heated, Porter & Erwin 823, 360 
Column support, F. M. Sischo . . . . . . . . . . . . . . 822,99, 

THE IRON AGE DIRECTORY. A Classified g��g, c��arf�r,ME.
ca

L;�t��: : : : : : : : : : : : : : : : : : :  �§�; i�� 
Index of Goods Manufactured by Ad· Combs, making, W. M. Stone . . . . . . . . . . . . . . 823,001 

vertisers in the Iron Age. Tenth C'-"1 l '0site block and making sume, F. W. 
Annual Ed ition. New York : David  conc��f;at

l
�r, 'M: ' P."B��� : : : : : : : : : : : : : : : : : :  ���:gr� 

Williams Company, 1906 .  Pp 3 1 7  Container top, Williamson & Oldham . . . . . . 823,381 . ' 1  Conveyer, F . E'. Landis . . . . . . . . . . . . . . . . . . . . 823 , 41 8 
Price, 25 cents. Conveyer system, 1 .  S. Merrell . . . . . . . . . . . . .  82 3 . 477 

TABLE S FOR THE USE OF BLACKSMITHS AND g����g A�t�s�: �· P�·W':hIP�;f.��.i�� : : : : : :  ���:��g 
FORGERS.  By John Watson. New I Copying press, . rotary, C .  FJ.  Adamson . . . . . .  823 , 0 94 

York : Longmans, �reen & Co. ,  1906.  c
ork

��it�
tt

���'.
n
.� . .  ���:�����

s 
. . . :�' . . . �' . . . �: 823, 448 

32mo. ; pp. SS .  Pnce, 90 cents. I Corn hulling, degerminating, and hominy-
THE ESTIMATORS '  PRICE BOOK AND POCKET cott��

g 
Ch���!��' A� ' rt· :aO::[�� :  : : : :  : : :  : : : :  ���J�� 

COMPANION. A Guide to Prices of all  Couch or sofa and bed, combined, J. H. , 
Kinds of Building Materials. With I cove�:

g
:;r;�cePt��i�s: '�pp���t';'s ' f;'� ' app'ly: 

�23 , 327 

Handy Rules Tables and Informa- lng liquid to, W. C. Buhles . . . . . . . . . . . 823,391 

tion for the ' Estimator. By I .  P. Cran" wheel balanCing means, Westlake & 
. . .  Thoma s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823 , 0 1 2  

Hicks. New York : DaVId WIllIams Crib, folding, L .  DejoRge, Jr . . . . . . . . . . . . . . . 823,321 

Company, 1906.  3 2mo. ; pp. 172 .  Crus!,ing mill, M. P. Boss . . . . . . . . . . . . . . . . .  822 . 91 3  
. Culhvator, r,. E. Waterman . . . . . . . .  823 , 238, 82 3 , 239 

Pnce, $1 .  Cultivator, W .  A. Gillentine . . . . . . . . . . . . . . .  823, 407 

A NEW THEORY OF THE UNIVERSE. By the CUlt�1��'dar��
a
�: '1':VIi,�n�':r:r:'��:���. ����:� 823, 340 

Rev. J. Cosand. Printed for the Cultivator, beet, A. La�sen . . . . . . . . . . . . . . . . 823 , 338 

author by the Methodist Publishing curr
;�

t 
�.

o
.
t
�.": . .  �I.

t
��������: . .  �' . .  �: . . �e

.
i
���: 823, 495 

House, Tokyo, Japan, 1906 .  3 2mo. ; Current translating device, alternating, L. 
823 , 086 
823 ,481 
823, 259 

65 pp. Price, 25 cents. Curt�in ��t��ee� �dj�st�bie" A."L: · P���� : : : :  
Curtain pole, J. F. Burns . . . . . . . . . . . . . . . . .  . 
Cutting tubular bodies, machine for, E. J. INVENTIONS Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823, 422 
Dental disk shield, W. F. Green . . . . . . . . . .  823 . 1 67 

INDEX OF 
For which Letters Patent o f  the 

United States were Issued 

for the Week Ending 

June 1 2, 1 906. 

Dental handpiece, C . L. Alexander . . . . . . . . . 823 , 150 
Display frame. Leigh & Coleman . . . . . . . . . .  823, 339 
Ditching machine. F. R. Sammis . . . . . . . . . . . 823 , 1 9 1  
Dividers, II. C. Rickheit . . . . . . . . . . . . . . . . . . . 823. 364 
Door, Meyer & Satter . . . . . . . . . . . . . . . . . . . . .  82 3 , 065 
Door check and closer, G. T. Sheets . . . . . . 822, 992 
Door fastener. J. P. Snelgrove . . . . . . . . . . . .  823 , 300 
Door hanger, D. D. Miller . . . . . . . . . . . . . . . . . 823, 066 
Door opener, Stevens & Walcott . . . . . . . . . . . 823 , 372 

A N D  B A C H B B A R  I N O T H A T  0 A T  B Draft equalizer, F. Humphreys . . . . . . . . . . . . .  823 . 1 72 1 [  Drier, F T. Johnson . . . . . . . . . . . . . . . . . . . . . . 822 , 953 [ See note at end of list about copies 01 these patents. Drier,
. 

A. T. Collins . . . . . . . . . . . . . . . .  823, 106, 823, 262 �===::.:..=--.:......--------------- Drying chamber, A. Schroder . . . . . . . . . . . . . . . 822, 990 
Adding machine A. Macauley . . . . . . . . . . . . .  823 , 47 4

, 
Dust collector, gravity , D. Deneen . . . . . . . . .  823 , 4 63 

Advertiser mechanIcal McFarland & Crosby 823. 1 87 Dye and making same, vat. K. Schirmacher 82 3 , 294 

Air br·,ke ' J  P. Kelly . . . . . . . . . . . . . . . . . . . . .  823, 048 Electric conductor union, F. W. Sorg . . . . . .  823 , 484 

Air br�ke' ai� supply apparatus E. B. Allen 823 , 3 1 5  Electric indicator. G. S. Eble . . . . . . . . . . . . . .  823 , 1 64 

A ir brake apparatus, H. F. Bi'ckp1 . . . . . . . . . 82 3 . 023 Electr!c swi�ch, . O 'Lpary & Coon�n . . . . . . . . . 823 , 073 

Air brake g,.sket replacing tool, G. J. Pilger 823 , 1 89 Electflcal . clfcmt controlling deVIce, E. O. 823. 295 Album for collecting post cards, H. Quen- SrhwPltzer . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

sel . . . . . . . . . . . . . . . . . .- . . . . . . . . . . . . . . . .  823, 291 Elevator hatchway closure, J. W. McGhee . 823, 479 



Elevator load limit mechanism, J. R. Will-
cox . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . • •  823,455 

Embossing 01' creasing machine, E . E. Spen-
cer Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . 823, 305 

Excavator, Fairbanks & Sauer . . . . . . . . . . . . . 822,935 
Excelsior cutting machine, W. H. Niemeyer. 823,432 
Eyeglass bolder, E .  B .  Meyrowitz . . . . . . . . . . 823 , 133 
Eyeleting envelops, tags, or the like, ma-

chine for, C .  H .  Andrews . . . . . . . . . . . . . 823 , 021 
Feed water heater, W. A. Moffat . . . . . • . . . .  822, 9-72 
�'eeding trough, S. Walter . . . . . . .  : . . . . . . . . .  82 3 , 380 
Fence fastener, wire, Shufiin & White . . . . . 822, 994 
Fence post, C. E. Robinson . . . . . . . . . . . . . . . . 823,441 I 
Fpncp post mold, P. L. Schaaf . . . . . . . . . . . .  823 , ] 39 
F('ncing tie, wire, J. J. Morse . . . . . . . . . . . . . 823,224 
Fertili7.er distributer and cultivator, com-

bined, S, S. Cudd . . . . . . . . . . . . . . . . . . . . . . 823, 398 
Inlaments of viscose or similar material, 

spinning head for forming, M. Waddell 823, 009 
Filter. C .  H. Loew . . . . . . . . . . . . . . . . . . . . . . . .  823 , 1 8 1  
Filter and purifier, liquid, M. F .  Adams . . .  823 , 0 1 9  
Fireproof partition , A. E . I{!otz . . . . . . . . . . .  823, 052 
Fish hook. A. F . Bingenheimer . . . . . . . . . . . .  823 .460 
FishinV" book W. Cooper . . . . . . . . . . . . . , . . . . .  823 , 3 ] 9  
Inuirl �ompr�ssol', N. A. Christensen . . . . . . .  823, 1 56 
Fluid prE'ssurc motor, compound, Magn(',y & 

Masterman . . . . . . . . . . . . . . . . . . . . . . . . . . . 823,060 
Foundry or casting plant, J. W. nenderson, 

reissue . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 4f)5 
Furnace . .T. A. Kavanagh . . . . . . . . . . . . . . . . , .  822 , 955 
Furnace draft apparatus, W. N . Cox . . . . . . .  823. 396 
Furniture, G. II. Abercrombie . . . . . . . . . . . . . . 822, 904 
Furnitul'f', sliding shoe for, O. C. IJittle . . . . 822,,963 
Fuse plug, mllltiplc, Hepke & Diener . . . . . .  823 , 044 
Gage, G. n. Wagner . . . . . . . . . . . . . . . . . . . . . . 823 . 378 
Game apparatus, W. II. Kelly . . . . . . . . .  , . . .  823,049 
Garment clasp or supporter, M. B. Gardner 822, 939 
Garment hanger, C. L. Patter-son . . . . . . . . . . 822, 981 
Garment hanger, .T. E .  Twitchell . . . . . . . . . . .  823, 376 
Garment supporter, L . O .  Ma Lone . . . . . . . . . 823 .284 
Gas hurner, F. Egge . . . . . . . . , . . . . . . . . . . . . . .  823, 1 65 
Gas burner, H. Sussmann . . . . . . . . . . . . . . . . .  823 , :308 
Gas burner, G. Machlet. Jr . . . . . . . . . . . . . . . . 823, 475 
Gas burner, acetylrne, J. Harris . . . . . . . . . . . 82 3, 329 
Gas hurner, inverted ineandesccllt , H .  Suss� 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823. 30D 

Gas engine. B. F. Stewart . . . . . . . . . . . . . . . . .  823, 450 
Gas gC'nerator, acetylene, G. E. Chandler . .  823. 1 03 
Gas hpater, C. Eickcmeyer . . . . . . . . . . . . . . . . . 82a, 267 
Gas jet hoor!, F. B. Cather . . . . . . . . . . . . . . . .  823, 261 
Gas rpgulator for incandescent lights, H. 

Schuppisscr . . . . . . , . . . . . . . . . . . . . . . . . . . .  823, 084 
Gate. A .  Fl. Cnllem . . . . . . . . . . . . . . . . . . . . . . . .  823,037 
Gate. G. R. Rogel's . . . . . . . . . . . . . . . . . . . . . . . .  823,293 
Gparing, .T .  P.  BarHes . . . . . . . . . . . . . . . . . . . .  823,201 
Gearing', A. Damians y Rovira . . . . . . . . . . . . . 823,462 
Gearing, speed, F. W. Schronder . . . . . . . . . . . 823,369 
Gin. M. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . 823,439 
Glass, mE'tho(] of and machine for forming 

wire. N. Franzpn . . . . . . . . . . . . . . . . . . . . 823. 112 
Glow', R. N .  CHrsnn . . . . . . . . . . . . . . . . . . . . . . .  823, 204 
Go-eart. h P.  Hallady . . . . . . . . . . . . . . . . . . . .  822 , 944 
Golf stick. F. H. Rohertson . . . . . . . . . . . . . . . . 823,082 
Gov('rnor, F. O. RaIl . . . . . . . . . . . . . . . . . . . . . .  822,907 
Grain dump and elevator, P. r. Oyer . . . . . . 823 . 436 
Grain sf'parating find grading' apparatus, 

.T. F. Delany . . . . .  . . . . . . . . . . . . . . . . 

G ra ppling tongs, W. J. Jones . . . . . . . . . . .  . 

Gr3vP cover , 'V. J. Halpin . . . . . . . . . . . . . . .  . 
Grinding mill, H. C. Robinson . . . . . . . . . . .  . 

Grinding and fpE'ding machine, automatic, 
W. A. "!ood . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gun, automatic, C. H. Taylor . . . . . . . . . . . .  . 
Hammer. drop, J. P. McLeod . . . . . . . . . . . . .  . 
Hummpr. mazazille tack, 'Y. }i�. GanL . . . .  . 
Handle. C. n. Maschmeyer . . . . . . . . . . . . . . .  . 
Harrow attacbmf'nt. W. R. Summers . . . . .  . 
H a rrm:l: disk. L, E. Waterman . . . . . . . . . . . .  . 

Hul'l'ow, disk, L. E. Watermfll1 . . . . . . . . . . .  . 

Hn rfo\v tooth hoMf'I'. A. G ,  Dunlop . . . . . . .  . 
Harvet'ltpr, ('otton , A. G. M. Comlwe . . . . . . . 823 , 034 
Hat sil-;ing. hardening, and starting ma-

chinp, 'V. H. Behrens . , . . . . . . . . . . . . . . . .... 82� . 1 53 
Hay rack. C . . J. Larson . ,  . . . . . . . . . . . . . . • • .  823,056 
Head and nape covf'ring . •  J. Rochet . . . . . . . .  822, 986 
Head and signal light, locomotive, D .  Bnrn-

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823, 392 
Headwear, .J. U. Adams . . . . . . . . . . . . . . . . . . . 823 , 3 1 4  
Heating system. A. G .  Paul . . . . . . . . . . . . . . .  823, 074 
Hinge, �'. Sandhorn . . . . . . . . . . . . . . . . . . . . . . . . 823 , 443 
lIillge fOI' elfJset seats, \V. A. Henn . . . . . . . . 823,275 
llillge, Hpring, E. Bommer . . . . . . . . . . . . . . . . .  822 , 9 1 1  
Hog cholera antitoxin, manufacture of , 

M. Dorset . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823 , 1 1 0  
Hoister, portable, A. Lambert .  . . . . . . . . . . . .  823 , 4 1 7  
Hoole See I1�ish book. 
Hook and box, combined . E .  E. Gibson . . .  . 
Hoop coiler, A. If. 'yard . . . . . . . . . . . . . . . . .  . 
HOj) scooP. C. True . . . . . . . . . . . . . . • . . . . . . . .  

Scientific American 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 695 Water Street, Seneca falls, N. Y., U. s. A. 

E ngi n e  a n d  F oot L at h es 
M A C H I N E  S H O P  O U T F I T S .  T O O L S  A N D  
S U P P L I E S .  BEST M A T E R I A L S. B E S T  
W O R K M A N S H I P. CATALOG U E  F R E E  

S E BASTIAN LAT H E  CO . . 1 20 Cu lvert S t . ,  C i nci n nat i .  O .  

T H IS ____ .. 

GRINDER 
Has no pumps, no valves. No 

piping required to supply it with 
water. Always ready for use. Sim­
plest in construction, most efficient 
in operation. Price will interest you. 

W. F. & JNO. BARNES (JO .. 
Established 1872. 

1999 Ruby St., Roekford, Ill. 

G�\S ENGINE IGNITERS 
for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. The Carlisle & Fi nch Co. ,  233  E. Clifton Ave., Cincinnati, O. 

MAcmNES and FILMS 
STEREOPTICONS and SLIDES 

For Public Entertainments. in 
Theatres. Halls, Show Tents, etc. 

C a t a l o g u e  N o . 9 F r e e  

Reduced Rates 

TeIBDnOne Service 
co NTRACTS NOW BEING TAKEN 

Call nearest Contract Office for full information. 
NEW YORK TELEPHONE COMPANY 

CONTRACT OFFICES: 
15 Dey Street 

115 West 38th Street 
220 West 124th Street 
616 East 150th Street 

TELEPHONE NO. : 
9010 Cortlandt 
9040-38th 
9000 Morningside 
9020 Melrose 

Wilford's Waterproof Cloth 

light, strong, soft and durable. Made of 
twisted pure flax thread. It is pliable-will 
not crack, and is much stronger than cotton. 
It is positively salt and fresh water proof. 
The proper goods for Hatch Covers, Boat 
Covers, Sail Covers, Tarpaulins, Side Cloth, 
etc. Ten years of success-Every piece 
stamped. Test its merits with a trial order. 

EDWARD A. BUNKER 
Sole Agent for tbe United States and Canada 

P. O. Box 1 5 7 9  
The Best 

for Dry Battery 
lS THE 

NEW YORK 
AUTOMOB ILE  
SPAR K I N G  

Becko Spark Cell 
4 Cells $1.21) 

.1. H. B UNNELL & CO. Electrical ManUfacturers 20 Park Place. NEW YORK 

Asbestos and Mainesia Products 
STEAM P I P E  A N D  B O I L E R  COVE R I N G S .  "J· M "  ASBESTOS ROOFING.  
ASBESTOS PAC I< I r-' G  (For a l l  p u rposes) . ASBESTOS FABR I C S .  
A S tl f S T O S  FIIlE·RESIST I N G  C E M E NTS. KEYSTONE HAIR I N S U LATOR. 
ASBESTOS B U I L D I N G  MATERIALS. E L E C T R I CAL S U P P L I ES. 

M. vv • ..s O H N S - M A N V I L L E  C O .  
New York, Mi lwaukee. Ch icago. Boston ,  Ph i lade l p h ia, St. L o u i s .  Pittsb u rg ,  C leve land, New O rleans, Kansas 

C ity, M i n neapo l is .  L itt le  Rock, San Franci sco. Los Angeles,  Seatt le .  London.  

Largest Air-Cooled 
Stationary 

Engine made. 
Bore 6 x 6 incbes. 
Cools perfectly. 
No engine ever 

constructed with so 
few working parts. 

Weight 900 lbs. 
Ii H. P. Gasoline. 

R.ide a 

Mile a 
Curtiss-the only 

Minute Motorcycle 
IIolds the World's record of 
10 miles in 8 min. 54 2-5 sec. 
Same Motor used on Capt. 
Baldwin's famous Airship. 
Send stamp for catalogue of 

Motarey cle or Motors. 
G. H. C U R T I SS M F G .  CO . .  Hammo ndsport .  N. Y .  

"SPRINGFIELD" SPEEDOMETER 
Horses, ear carriage device for, 11" J. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  822, 919 AIR.COO LED M O T O R  CO., Lansing, Mich. TELLS THE TR.UTH 
Horseshoe, H. W. Hubbaru . . . . . . . . . . . . . . . . 822,949 
Horseshoe calk, C. Loibl. . . . . . . . . . . . . . . . . . . 823 , 423 ELECTRICAL APPARATUS REPRE-
Horseshoe, detachable calk, W. E. Shaw . . . 823,?�6 seuted by Conventional Diagrams in Drawings.-Fifty 
Horseshoe spreader, 1<. K. Allman . . . . . . 8

.

23 ' 3t\3 l diagrams showing the usual method of illustrating elec-
Hot " rater regulator, S .  J. G .  Cornell . . . . 823 , 1 57 trical apparatus in drawings. A labor saving paper. 
nub attaching devh:e, ,T. \Y. Marler . . . . . . . .  823, 425 Contained in SUPPLEMENT 1 1 0 6. Price 10 cents. 
Hydrant, J. W. Callaghan . . . . . . . . . . . . . . . . 822 , 920 For sale by Munn & Co. and all I'.ewsdealers. 
Igniting device, W. B. GOQ(l\vin . . . . . . . . . . . 822, 942 
Incubator, O. W. Lutz . . . . . . . . . . . . . . . . . . . .  823 , 1 82 
Infant soother, R. Pinsent . . . . . . . . . . . . . . . . •  823,076 
Inkstand, safety, B. BuffaI'd . . . . . . . . . . . . . . .  82.'i,257 
Ink wdl, E'. M. Ashley . . . . . . . . . . . . . . . . . . . . 822 , 905 
Insulator pin, J . II. Bullard . . . . . . . . . . . . . . .  82 3 , 461 
Internal combustion engine, L. Mertens . . . . 823,286 
I roning board c(.ver, \V. E.  Hazard . . . . . •  823 , ] 69 
Joint, S,\veeney & Sylva . . . . . . . . . . . . . . . . . . . .  823, 451 
Kettle cle.luer, lU. A. Davies . . . . . . . . . . . .  822, 92 6  
l(ettle cover fastening, A .  W. Nelson . . . . . . 823 , 071 
Key opera ted mechanism, F. H. Richards . . 823,080 
Knob lock . cylinder, J. Montgomery . . . . . . .  823, 348 
Labels, tickets, etc. , holder or rceeptacle 

for, F. G. Passino . . . . . . . . . . . . . . . . . . . . . 823,357 
Lamp uttachment, J. M. Cropver . . . . . . . . . . 828 , 1 60 
Lamp bracket, W. 'V. Snowhill. . . . . . . . . . . .  823, 000 
Lamp burner, �1. G. Ayer . . . . . . . . . . . . . . . . . . 823, 200 
1�,aIltern globe lifting device, A. R. Priteh-

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82a, 078 
I.Jap roue, H. L. IIoenigsberger . . . . . . . . . . . . 823,469 
Laundry assorting receptacle, E,. E. & D. R . 

Niswonger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 :J, 433 
LE'an making apparatus, white, J. W. Bailey 823,097 
Leather stl'aps and belts, maehine for mak-

ing, A. E'einblatt . . . . . . . . . . . . . . . . . . . . .  823, 2H9 
! .. ifting jack, clamp. and wire stretcher, 

A. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . 823 , 149 
Linotype machine, H. B. Bartlett. reissue . ] 2 , 494 
Liquid dispensing vessel, L. G. Langstaff . 823 .283 
Liquid receptacle head and filler, D. Landau S23,282 
Liquid separators, driving mechanism for 

centrifugal, '1'. W. Morgan . . . . . . . . . . . . .  822,974 
Liquid separators, liner for centrifugal, B. 

Ljungstl'om . . . • • • • . . . . . . . . . . . . . . . . . . . .  82'2,964 
Liquids in measured quantities, apparatus 

for delivering acid and alkaline. M. 
Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.287 

IJiquids, multiple drop feed apparatus for, 
L. Kac7.ander . . . . . . . . . . . . . . . . . . . . . . . . . 823,223 

Lock, J. Jorgenson . . . . . . . .  823 . 1 74, 823, 22 1 ,  823

. 

, 222 [ 
Locomotive boiler, J. F. de Navarro . . . . . . . .  82B , 1 88 
Locomotive, turine driven, H. Lentz . . . . . . . 823 , ] 30 
Locomotive turntables, end support for, H. 

ICuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823, 405 
Loom filling detecting mechanism, E. S .  

Wood . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  823, 248 
Loom filling detecting mechanism, A. E. 

Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823,251 
IJ()oms, electric warp stop motion for, G. 

E. Chandler . . . . . . . , . . . . . . . . . . . . . . . . . .  823, 489 
LubriC'utor Sight ff'ed, J. A. Erickson . . . . . . 82 iJ. 209 
Lnggage earrier, D. D. Leavy . . . . . . . . . . . . . . 823, 058 
Magnetic separator, H. H. vVait . . . . . . . . . . .  82iJ, 235 
Magnptic st'parator, 11�. T. Snydf' l' . 823, 3 01 to 823,304 
Magnptic separatoI', L. A. ])unham . . . . . . . .  823, 492 
Match box, D . •  T .  Pollock . . . . . . . . . . . . . . . . .  [,23, 359 
Match oox and cigar cutter, self-feeding, 

Orites & Wine . . , . . . . . . . . . . . . . . . . . . . . . 823,Oa6 
Measnring device, grain , F. A. Rrinkmann 822,917 
Measuring instrument, B. F. Sassaman . . . . . 823, 444 
Measnring instrument, electrical, F. W. 

Roller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 822, 987 
Meat sacking maehine, C. T. Kelly . . . . . . . . 822,956 
Mechanical :n::;.ovement, C .  G. Glasrud . . . . . . .  822,941 
Mechanical movement, E,. G . •  Tobanson . . . . . .  82 3, (}46 
Mechanical movement, F. N. IAvingston . . . . 823 , a41 
Metal shpets, apparatus for bluing, A. Ridd 823,226 
Metallnrgieal furnaee, B. C. Lauth . . . . . . . .  82�, 057 
Milking apparatus, P. Anderscn . . . . . . . . . . .  823 , : n 6  
Mill . Sf'e Crnshing mill . 
Miter jack, E. O. Wolfe . . . . . . . . . . . . . . . . . . . 823 , 017 

Scientific Color Printing 
We have added to our large printing es­
tablishment, and now have in successful 
operation, a most. complete 

Photographic Color Department 
equipped with the largest cameras, best pas .. 
sible instruments and printing machinery 
for making 

Fine Colored Reproductions 
by our Photo-Color Process_ 

f! Paintings, Objects of Art, Rugs, Carpets, 
Commercial Designs, and articles of mer­
chandise faithfully reproduced in all their 
natural colors, i n  any quantity. f! Periodical Covers, Artistic Book and Cata­
logue w 0 r k ,  Calendars are among our 
specialties. 

(ife SPARR ELL PRINT 
265 CONGRESS STREET BOSTON 

How To Increase 
Your Business 

READ carefulIy , every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will  be found 
on page 521. 

Some week yon wtll be 
likely to find an inquiry 
for something that you 
manu facture or deal in. A prompt reply may bring 
an order. 
W a t c h  i t  C a r e f u l l y  

ROTARY 

Because the Mechanical Principles 
used in its construction are correct. 
Absolutely Accurate. All Speeds. 

POinter Always Steady. 
Combines 'l'rip Bnd Sea80n Odometer 

FREE BOOKLET. 
R. H. SMITH MFG. CO. 

Springfield, Mass. 

EstabUshea 1865. 

PUMP� AND E N G I N ES. 
Their Oril1in and Development.-An important series of 
papers giviu¥ a historical resume of the rotary pnmp 
and engine trom 1588 and illustrated with clear draw­
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS I 1 011,  1 1 1 0 . 1 1  1 1.  Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

Keystone Well Drills 

M I RACLE 

for Artesian and Ordinarv Water 
Wplls ; Mineral �ospt'ciinli; aUli 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text· 
books in these Imps. 

KEYSTO N E  W E L L  WORKS 
Beaver Fal ls ,  Pa.  

FROST AND MOISTURE P.ROOF 

tu�:�g 
O
�i���i�
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D���\

g
e 

P
S�����r��luiic.: 

Spaee BloekM. Miracle Cement Brick ana 
Miracle Cement Sewer Pipe and Drain Tile are 
snperior to clay. 'The., cost less and sell for more 
money. OUl" catalog covers completely the great 
Concrete Indu>:try. It is the hrgest book of its 
kind ever published. Ask for Catalog No. 10. 

PRESS E D  S TO N E  C O . ,  M i n neapo l i s .  M i n n .  

To Book Buyers 
We have just issued a new 
48 - page catalogue of re­
cently published Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

MUNN & C O M PANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

JUNE 23, 1906. 

Mold, J. C liver . . . . . . . . . . . . . . . . . . . . . . . . . . 822,978 
Motors, circuit connection fot' and mcthod 

of operating alternating, D . C . Jack-
son . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  823,220 

Movement starting mechanism, F. II. Rich-
ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823, 081 

Muffler , B .  A . Gramm . . . . . . . . . . . . . . . . . . . . . 823 , 1 1 5  
Net, landing, French & Reilly . . . . . , . . . . . . . .  823, 1 1 3  
Nut lock, Schooley & Casey . . . . . . . . . . . . . . .  822, \)89 
Nut lock, G. B. Sherwood . . . . . . . . . . . . . . . . . . 823, 229 
Nut tapping machine, 'V. M. McKenzie . . . .  82 :3 , 225 
Oar, bow facing, Petrich & Duloves . . . . . . . .  823, 070 
Oils, treating marine animal, IH. Potolowsky 823, 361 
Ore separator, magnetic, H. H. 'Yait . . . . . . 823, 234 
Ores, etc. . nodulizing, C. Dellwik . . . . . . . .  822,929 
Organic sub:stauces in presence of vanadium 

compounds, treating, I1J .  Oppermann . . . . 823, 435 
Oven, G . R. Moon . . . . . . . . . . . . . . . . . . . . . . . . .  823 . 288 
Overshoe, C. L. Higgins . . . . . . . . . . . . . . . . . . . 823, 331 
Packages, machine for forming cylindrical, 

H . C . Herr . . . . . . . . . . . . , . . . . . . . . . . . . . . .  823, 276 
Packing for rotary engines, D .  l\:Iorell . . . . . 823,428 
Packing machine, "r. Hose . . . . . . . . . . . . . . . 822,988 
Packing machine, J. A. Keyes . . . . . . . . . . . . .  823 ,051 
Paint, P. H. Herschman . . . . . . . . . . . . . . . . . . .  822 , 947 
Paint, composition of matter to be used as, 

P. R. Herschman. . . . . . . . . . . . . . . . . . . . . .  822. 94fl 
Paper cutter, roll, H . Helmeke . . . . . . . . . . . . . ,s2B , 1 20 
Paper cutting machine, J. G. Hardie . . . . . . . 823, 1 1 9  
Paper refining engines, driving meehanism 

for, E. C. Crocker . . . . . . . . . . . . . .  , . . . . . .  823, 1 09 
Paper rolls, paper lifting device for, E. S .  

Bro,vn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823, 3 1 8  
Paper trimming and. slitting machine, A. 

Alclrich . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  823, 250 
Paper vessel, C . T. Bloomer . . . . . . . . . . . . . . . 822,910 
Parcel carrying strap, Burton & Hoy . . . . . . . 823 ,258 
Paste holding and applying device, A. I---I. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823. 298 
Paste, weatherproof, M. Hennen . . . . . . . . . . . B2B . 330 
Paving or flagstone, S .  \V. Lcreh . . . . . . . . . . .  823 ,473 
Pelt stretcher, universal, A. Hirsch . . . . . . . . 82 3 , ]  70 
Pen, fountain, A. Hall . . . . . . . . . . . . . . . . . . . . . 823,328 
Phonograph and stereoptieon, eomuined. J. 

Ballance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823,022 
Photographic apparatus, A. D. Erickson . . .  823, 465 
Picture, cardboard, and the like hanger, 

.T.  D. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . 823. 379 
Picture frame and monnting, 1!\ B. Stovel. 82:3,a07 
Piling system, G . A. Le Fevre . . . . . . . . . .  82:3 , 1 29 
Pin book, .T. H .  Rest . . . . . . . . . . . . . . . . . . . . . . 823,317 
Pipe, Hayes & Fernandez . . . . . . . . . . . . . . . . 82 3,2]8 
Pive crusning and shearing machine, }:!�. I .  

JiJllis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823. :126 
Pipe flunge. E. L. :\'[axwell . . . . . . . . . . . . . . . . 823, 346 
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Planing machine, metal . H. Robinsoll . . . . . .  822 ,nS.5 
Planter, corn , L.  E. 'Vaterman . . . . . . . . . . . . 82:� , 245 
Planter, seed, D. :\1. Pearee . . . . . . . . . . . . . . . .  82a , �58 
Platn cooling and conveying apparatus, 

r" EJ. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . B2:3 ,400 
Plates to cylinders, llleans for fastening, 

H . Ii'. Bechmall . . . . . . . . . . . . . . . . . . . . . . . . ,s2:-l, OHn 
Plow and seeder, F. TbUl'rid . . . . . . . . . . . . . . .  82:1 , :)74 
Plow, wheeled, L. I�. \Vaterman . . . .  82:3 , 241 , 82'3 , 244 
Pneumatic economizer and air�injector, J1] .  

Hoxie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823, 278 
Power transmission and distribution, dee-

t ric, J. Kruyswijk . . . . . . . . . . . . . . . . . . . . .  82:{ , 055 
Power transmission mechanism, ft'idionul, 

Larsen & Hardie . . . . . . . . . . . . . . . . . . . . . .  823, 178 
Precious metals. apparatus for l'eeovering, 

E. J . Garvin . . . . . . . . . . . .  , . .  , . . . . . . . . . . .  822 , 940 
Presses, form for c.vlinder, ,T. H. Matthews 82 3 .062 
Printer 's block ,  J. Kyle . . . . . . . . . . . . . . . . . . . . 823, 4 1 6  
Printing device, P. �r. Hahn . . . . . . . . . . . . . . . 823 , 042 
Printing press gripper, F. 1 .  Macauley . . . . . 822 , 9 67 
Printing press inkiug apparatus, n. F. Bech� 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823. 098 
Printing press. rotary, B. F. Berry . . . . . . . .  823 , :187 
Propeller for marille vpssels, J , Dela Mar . .  823, 476 
Pulleys, yoke for split sheet metal, g. T. 

Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823,483 
Pulverizing mill, S .  R. Krom . . . . . . . . . . . . . .  823, 127 
Pump, P. H. Deis . . . . . . . . . . . . . . . . . . . . . . . . .  823 ,207 
Pump, centrifugal, H. Pitman . . . . . . . . . . . . . . 823,077 
Pump, electrically d riven, H .  F. Gurney . . .  823 , 1 1 8  
Pump piston and packing therefor, W. l\L 
PUIl�r��
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QUill treating machjne, F. Holdrt'd . . . . . . . .  823 , 12 2 
Rack. See Hay rack. 
Rail bond, K W. Robinson . . . . . . . . . . . . . . . .  823,292 
Rail bond compressor, C. H. Oslund . . . . . . . . 823, 356 
Rail joint, L. B. Leech . . . . . . . . . . . . . . . . . . . . 823 . 1 80 
Rail joint hase bond, M. W. William" . . . . .  823 , 1 98 
Raihvay gate, electric, A. KnobeL . . . . . . . . 822, 958 
Railway signal, J. S. Jeffrey . . . . . . . . . . . . . . . 822 , 951 
Railway signal apparatus, .J. \.y. Latta . . . .  823, 17H 
Railway switch, E .  "radman . . . . . . . . . . . . . .  828, 147 
Railway switch. L. '1'. Wever . . . . . . . . . . . . . . 823, 453 
Hailway switch operating apparatus. M. 

M. MeNeley . . . . . . . . . . . . . . . . . . . . . . . . . .  823 . 1 3 H  
Hailway system, electric, .J. L. 1\,foore . . . . . . 823,067 
Railway tie, R. C.  Doerr . . . . . . . . . . . . . . . . . . 823,208 
Railway tie, metallic, I1�. II. Urban . . . . . . . . 82 3,311 
Hanges, burner for gas, C .  Ennis . . . . . . . . . .  822,932 
Razor, safety. M. A. :vIibills . . . . . . . . . . . . . . .  823, 1 34 
Rein holder, E. l\1ay . . . . . . . . . . . . . . . . . . . . . . .  823. 06.3 
Relay, R. H. Manson . . . . . . . . . . . . . . . . . . . . .  822, 968 
Restaurants, conveyor for, T. Holmes . . . . . .  82H , 470 
Hifie sight, Van Horn & Miller . . . . . . . . . . . .  823 , 1 45 
Riveting machine, fluid pressure, J!J. B. 

Hanna . . . . . . . . . . . . . . . . . . . . . . . . 82R, 273, 82:1, 274 
Roasting fUrntH'(" A. \V. Chase . . . . . ; . . . . . .  82�, 393 
Rock drill, E. Leichter . . . . . . . . . . . . . . . . . . . . 82:_�, 05H 
Rolling metal plates, rr. H. Mathias . . . . . .  823,345 
Rotary engine, VV. A. Allan . . . . . . . . . . . . . . . . 823, 020 
Rotary engine, J. P. Shepard . . . . . . . . . . . . . . R2 3 , 22 8  
Hotary engine, 11-'. D. Blake . . . . . . . . . . . . , . . .  823, 252 
Rotary eugine, A. M. A. Sponneck-Mayer . .  823, 449 
Rotary explosive engine, "' .. M. J(�\ven . . . . .  822', 952 
Rubber from rubber waste, recovering, 

W. A. Konewan . . . . . . . . . . . . . . . . . . . . . . . 823, 053 
Rubber waste, treating vulcanized, W. A. 

Konemall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82R , 054 
Rule marker, J. L. Gastineau . . . . . . . . . . . . . 823 , 406 
ISad iron, J..J. ROsE'nbaum . . . . . . . . . . . . . . . . . . .  82:3, ] 90 
Safe, vault, etc . ,  T. H. Holstein . . . . . . . . . . . 823, 3:34 
Safety pin, C. W. I�ngel. . . . . . . . . . . . . . . . . . .  823 ,268 
Sash holder. windO\v, W. F. Evans . . . . . . . . . 822, 934 
Sash lock, S . R. Holdeman . . . . . . . . . . . . . . . . 823, 171 
Sash lock, window, '1�. T. McEntee . . . . . . . .  82 8 , 070 
Sash, metal window, C. W. I�ck,'r . . . . . . . . 823,21}1; 
Saw, square. and bevel, combined, A� M. 

Bo\yes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823, 101 
Sawmill dog, G. W. White . . . . . . . . . . . . . . . . .  823 , 0 1 3  
Scale. platform .  M. I-I. vVinslow . . . . . . . . . . .  823 , 3 1 B  
Scale. price, W. E .  Craft . . . . . . . . . . . . . . . . .  823, 397 
Scraper, .J. F. Delano . . . . . . . . . . . . . . . . . . . 822, 928 
S!Cl'ibel', Brais & Nadeau . . . . . . . . . . . . . . . . . . . 822, 91 6 
Seal lock, C. G. Shepherd . . . . . . . . . . . . . . . . . .  823. 207 

�::�, b��I��IO;o��fii;IP'1:�o�i{(I�r;�ll:j�: 'i: A�'��� ���:i�g 
Sf'eu �('paratol', E. C. I·"olb:; . . . . . . . . . . . . . . . •  82'3 , ] 1 1  
Soed tE'sting apparatnR, \V. Ulbrich . . . . . . . . 8Z3, 08S 
S('('ding machi'fH? fl. }D.  '\\Tnterman . . . . . . . . .  823 ,242 
Self-ncting s\vitch , "!. H .  T'aylor . . . . . . . . . 823 ,310 
Settee or eba ir, A. P. Boyer . . . . . . . . . . . . . . .  823 , 1 0 2  
Sewer pipe, F. E. Sha"w . . . . . . . . . . . . . . . , . . . .  823, 141 
Slewing machine emoroidering attachment, 

R. L. Rodman . . . . . . . . . . . . . . . . .  , . . . . . .  823, 442 
Sewing mach inC', filled sack, "l\L C. Ellison 822,9:n 
Scwing mac-hille tRhlp . . J. H. rrhompson . . . . 82Ft. OO!) 
Sewing m :u'hine tnc-ker, C. p . Oldham . . . . .  823,072 
ShadE> roller. spring, 11� .  M. v' ich:ery . . . . . . . . 82a,452 
Shaft support. n. W. Davi" . . . . . . . . . . . . . . . .  823. 320 
Sbarpener, drill. C .  'V. Atkinson . . . . . . . . . . .  822, 90G 
Sharpener. knife, W. M. KPllogg . . . . . . . . . . .  823 ,279 
Show window anli show case, n. Branden-

bergel' . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  823, 203 
Side rpgister for shf'et folding and other 

machines. C. A. Htm'tevant . . . . . . . . . . . .  823, 002 
Sifter and Imcl;:Pi, eombiIwd ash , C. W. 

Conradt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823,395 
S�fting machine spout, O . Grismore . . . . . . . .  R23, 1 1 7  
Sign, advertiSing', M. D. Batchelder . . . . . . .  823, 459 
SIgnaling Syst0Ill , tra in ,  .T, Gerard . . . . . . . . .  82'3 , 1 1 4  
Silk, manufacture of imit:ltion, R. Schramm 823, 44fi 
Siphon eloset, B. O . Tilden, r('issuC' . . . . . . . .  ] 2, 496 
Skate, �;;,tor roller, n . Beauford . . . . . . . . . . . R2�, 380 
Skate, 1'0111'1'. G. G. Hoerle . . . . . . . . . . . . . . . 823,3;)3 
Slack adjuster, C. O . Anderson . . . . . . . . . . . .  823,095 
Slotting machinf', C .  C. Newton . . . . . . . . . . . . 82�, 354 
Soap dispenser, SchuRter & Maier . . . . . . . . . . 823 , 446 
Stpeed chflngf'r, composite, A. Wood . . . . . . . .  823 , 247 
Speed c-hanging mechanism, C. C. Williams 82 3,487 
Speed indicator, registering differential, J. 

Richard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823,440 
Spike extractor, J. W. Gorsuch . . . . . • . . . . . .  822,943 



JUNE 23, 1906. 

SORE THROAT 
To prove the Efficiency of 

Hydrozone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 

to everyone sending me this adver­
tisement with 10 cents to pay postage 
and packing. Hydrozone is a harm­
less germicide, indorsed and success­
fully used by leading physicians. Not 
genuine without my signature on 
label . Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug­
gists. Good until July 10, 1906. 

q�. �� 
Dept. V. 63 Prince Street. New York 

N E W B O O K S 
Modern Steam Road Wagons 
By WI LLIAM NORRIS, A . M . lnst. C . E. ,  

M . L Mech. E. , Author o f  " A  Practical 
Treatise on the ' Otto ' Cycle Gas En­
gine. "  With numerous illustrations. 
8vo. $2.25 , net. 

Care has been taken to include in this book par· 
t iculars of the latest, and-by reason of the '905 
Board o f  Trade Regulations - important modifica­
tions and designs of heavy stealU road wagons ; and 
to give an accurate and impartial analytical account 
of past and present practice. 

The Ventilation, Heating and 
Lighting of Dwellings 

By J. W. TH OMAS , F . L C . , F . C . S . , Scien­
tist i n  Ventilation and Heating. With 
7 2  illustrations. Crown 8vo. $2.00. 

" . . • The expert will be well repaid for an 
examination of the volume by the many contro­
versial arguments it contains. . • • The specialist 
i n  h eating and lighting houses will find the book 
very in teresting reading. "-Engineering Record. 

The Principles of Electric 
Wave Telegraphy 

By J. A. FLEMING, M . A . ,  D . Sc. , F. R . S. , 
Professor of Electrical Engineering in 
University College of the University 
of London. With 402 illustrations. 
8vo. $6 .60 , net. 

LONGMANS, GREEN Ii CO., NEW YORK 
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BY t\niJ lIV,\\ JOY WHEELER DOW '\\VV 
��� A Series of Monthly Papers in t\niJ /1.'1\'0.. A m e ri c a n  H o m e s  � 
lIV,\\ a n d  G a r d e n s  ,\\Vf/ ��� �O� /1. ��. , �·QW· 1I1 1,\\ M R. DOW is contributIng to AMERI-

CAN HOMES AND GARDENS a /I,.��. series of monthly papers on in� �·QW· 1I1 1'\l terior household decoration. under the 
comprehensive title of • •  Principles of /1,

. 
��. Home Decoration." �·QW· {II I\) The papers are richly illustrated and 

are written in the keenly critical spirit for II/\� which Mr. Dow is well known. They �Oi1 �V� �1
m
������h��:�

a
:���aJ��. 

w
��l

e :����� �Vf/ 11/\� with admirable hints and suggestions. t\�i1 V.V� ��se ���
to
;�;��:e�

ub
t
l
�
sh

��:�!�iz�
e 
s��� �Vl/ /1.V�. principle of decoration, showing what is �·QW· {II I\) admirable and what is to be carefully aVOIded. /I,.V�. The July issue was a general introduc· �·�W· til '''' tion of the subject, together with exam· 

pIes of one or two typical English living 11/\� rooms. The August issue treats of the t\:�i1 �V� ���it�
c
�o
o
�h����ing S�

b
���� t�1!O�

o
r:w7�� �Vtl /1.��. Room. etc. �·QW· (II I\) Every one who IS jnterested in home 

decoration will be interested in and re-/1,.'1\'0.. ceive valuable suggestions from this series t\:Oi1 (IV\) by Mr. Dow. �VtI ��� �O� di.�� A m e ri c a n  H o m e s  t\niJ V a n d  G a r d e n s  ,\\Vf/ /1.'IIt:-... t\niJ VV" PUBLISHED BY �VtI /I,.'I\t:-... M U N N  & C O M P A N Y  t\niJ lIV,\\ 361  Broadway, New York ,\\Vf/ O� 2 5  cents per  COPY. $ 3  per Year �.� �£2'. £2'.?2,. £2'. £2.. a·� . � . ������ 

Scientific AInerican 
Spring wheel, G. Bardet . . . . . . . . . . . . . . . . . . . 823,384 
Stamp mill mortar, M .  p. Boss . . . . . . . . . . . . 822, 914 

���fl�n 
di�Xl�� t�l�py.

an,;;� ' S��f��r:-:: . ����� : : �§�:m 
Steam boiler, J .  A. Doarnberger • . • • . . . . . • .  823,399 
Steam generator, J .  C .  Suydam . . . . . . . . . . . . 823 230 
Still, ,vater, R. P. Barnstead . • • . . . . . . . . • . . 823:4�8 

����:e�ua;����� ���ah���t� : ,J,:' l\1g;��: : : : :  ���:��� 
Stove, H. B .  Brooks . . . . . . . . . . . . . . . . . . . . . . . 823 , 389 
Stove grate, detachable adjustable, 1 .  G .  

Chatfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  822,921 
Strip cutting machine, A. C .  Townley . . . . . .  823 , 006 
Structural preservative, G. D. Coleman . . . .  823 , 205 
Sulphuric anhydrid, making, R. Knietsch . .  82J,472 
Swing, W. W. Benbury • . . . . • • • • • • • • • . . . • . .  823, 386 
Switch. See Electric switch. 
SWitchboard, W .  C .  M a rchant . . . . . . . . . . . . . .  823 , 1 83 
Syringe, vaginal, J. '1'. J\'IcCarthy . . . . . . • • • .  823, 069 
Tables, means for intermittently rotating, 

H .  G. Wulll' . . . . . . . . . . . . . . . . . . . . . . . . . . .  823 , 249 
Tachometer, magnetic, A. P. & C. H. War-

ncr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823, 237 
Tank heater, Lee & Erickson . • • • . . . . • • . • . •  823,419 
Teaching and practicing of reading, table 

of movable characters for the, A .  J. de 
E'rdtas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  822,937 

Teaching touch type-writing, m achine for, 
Powell & Bevan . . . . . . . . . . . . . . . . • • . . • .  823,362 

Teeth, cutting beveled , L. Boisard . . . • . . • . .  8
82

2
2
3'

,
0
9
�2 

Telegraph system, wireless, L. De Forest . .  ..... u 
Telet�'a�e 

s¥d:e��� . ���
t
.
i
�. �����. :�� .�:�'�l

.
e

.
s
.
s
: 823, 402 

Telegraph transmitter, Crehore & Squier . •  823 206 
Telegraphy, electric, 1 .  K itsee . . • . • . • . . . . . .  823 ; 17G 
Telephone call list and memorandum slip 

attachment, A.  L. Smith . . . . . . . . . . • . . . .  823,299 
Telei�ote

un
ed���i��g�� : . ���l.

i
�� . . ���

i
.
c
.
e
. 8�2�g.�: 822, 966 

'relephone 01' other line supporting post, G. 
E . V a n  Every . . . . . . . . . . . . . . . . . . . . . . . .  823 , 377 

Telephone receiver, C .  T.  Mason . • . . . . . . . . .  823, 061 
'relcphone switching apparatus, R.  A. 'Val-

ton . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  823,091 
Telephone sJ'stem , C.  R. & D .  R. Green . . . .  823 , 2 1 5  
Telephone s.ystem, automatic, A .  A .  Monson 822, 973 
Tele"'���t�n 

tr����i
.
t
���· . .  ��:�����e.�t

.' . 8it·,09�: 82'3,002 
Telephone transmitter mouthpiece guard, 

G. K Grimm . . . . . . . . . . . . . . . . . . . . . . . . . .  823, 494 
Tennis rack�t, H. Brown . . . . . . . . . . . . . . . . . .  S2:J, 028 
Thill support, D. H .  Loveless . . . . . . . . • . • . • .  82:3,424 
'Ticket holder, Kemmerer & Armstrong . . . . .  823,050 
Tile mold, W. P.  Meeker . . . . . . . . . . . . . . . . . .  823 , 1 84 
'rile repair device, J. R. Vosburgh . . . . . . . .  823,089 
Tire setter. J. & M. Evans . . . . . . . . . . . . . . . •  822,933 
Toilet article, combined, A. C. Eggers . . • . . .  823, 4 64 
Tongs, v\T. C. l!'elton . . . . . . . . . . . . . . . . . . . . • . .  823, 466 
Towel or dish cloth holder, J . W. Brown . .  82 3,029 
Toy , W. F. Stellne!, . . . . . . . . . . . . . . . . . . . . . .  823, 143 
Trace carrier, A. M.  C raig . . . . . . . . . . . . . . . . .  823, 159 
Train centrol system, A. Surrdh . . . . . . . . . . 823. 196 
Train stopping apparatus, .T. II .  King . . . . . •  823,281 
Transmitter arm ,  H .  L. Knight . . . . . . . . . . . .  823,336 
Trolley finder, W .  J. Hinton . . . . . . . . . . . . . . .  82�.:J32 
'I'rolley banger;: T. Price . . . . . . . . . . . . . . . • . . •  82.3 , 438 
Trolley placer and guide, E. A . Leake . . . . .  822,H61 
Trolley pole, automa tic safety , J . R. French 82:3,040 
Trnck, el(�ctI'ic motor, W. Dalton . . . . . . . . . .  823 , 490 
Truck, locomotive, J. Player . . . . . . . . . . . . . . .  82:3, 482 
'Truck, locomotive, W. Dalton . . . . . . . . . . . . .  823 , 491 
Trunk, G. A. Scbobert . . . . . . . . . . . . . . . . . . . . .  823, 140 
Trunk fa3tener, C .  E. Lucas . • . . . • . . . . . . . . .  823, 343 
Trunk handlp attachment, W. J. Hunter . . .  82:.1, 1 7? 
Tube clamp, lIexible, J . W. Mosley . . . . . . . .  82:; , 068 
Tug, flexible metal harne, A. 1\:10 Craig . . . . .  823, 158 

Turbine, Scott & Tyzack . . . . . . . . . . . . . . . . . . .  822 , 99 1  
Turbine motor, N .  W. E'letcber . . . .  823, 210, 823,211 
Turbine, steam, J .  W .  Smith . . . . . . . . • . . . • .  823, 447 
�'ypewriter ribbon feed, W. H. Sherwood . .  822, 993 
Typewriting machine, C. Gab.cie lsoIl . . . . . . . .  �22,938 
Typew:dting machine, C .  W .  Walker . • • . . . .  823 , 010 
V aginal irrigator, T .  W .  Heuston . • . . • . • . . .  823,409 
Valve, R. Rhoda . . . . . . . . . . . . . . . . . . . . . . . . .  822, 983 
Valve for corrosive liquids, G . E. Gannon . .  823 . 493 
Valve for gas engines, air, U. Miller, Jr . . . 823, 185 
V alve gear for explosive engines, l!". B. Ells 82B , mm  
vaIV;reJ��:: . ��r 

. . .  
e
�.
p
.I����� . .  ���i

.I��S
.
, . .  �.- . .  �J: 823,347 

Valve l;eaI', pressure actuated, 'V .  H .  Collier 823, 105 
Valve lnbricator, engine, D. M orehouse . . . . .  823 , :349 
Valve mechanism, rotary , E. C. Goddard . . .  823,214 
Vehicle loeb:, n. Congreve . . . . . . . . . . . . . . . . . .  823 , 10 7 
V ehicle run :ling gear, F. J. Singler . . . . . . . .  82a,a7l 
Vehicle wheel, W ,;  S. \\Thite . . . . . . . . . . . . . . •  82;-) , 454 
Vending machine, P. E .  Berger . . . . . . . . . . . .  822, 900 
Vending machine, A. Merckens . . . . . . . . . . . •  823, OG4 
Veneer drier, ill. I,'. Smith . . . . . . . • . • . . . . . . . .  822, 907 
Veneer press, 1\1. Jungel . . . . . . . . . . . . . . . . . . .  823, 1 7� 
Ventilator, H. L. MorrilL . . . . . . . . . . . . . . . . . .  823, 350 
Ylse, R. E'. McNamara . . . . . . . . . . . . . . . . . . .  , 823 ,353 
'Wagon, dumping, P. Blatt . . . . . . . . . . . . . . . • .  823 ,253 
Wagon, revolnble body chute, T . Rais . . . . .  823, 079 
\Vagon wheel, I. T. Hurd . . . . . . • . . . . . . . . . . .  823,335 
Wagons for painting, device for supporting, 

P .  C .  Ketterer . . . . . . . . . . . . . . .  , . . . . . .  , . 823,280 
Washing .. nd scouring machine, R. F. E. 

Okrassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  820, 434 
Washing machine, G. W. Dungan . . . . . . . . . .  82;]. 32:3 
"Tatch hand remo rer, E. N. Parker . . . . . . . .  823 . 28n 
Watch holder, B. Clark . . . . . . . . . . . . . . . . . . .  822 ,922 
Water COOling apparatus, A . P. Smith . . . . . . 822, 906 
\Vater ozonizing apparatus, :M. Otto . . . . . . . .  822, 980 
V\Tater p u rifying and regulating apparatus, 

J .  W. Gamble . . . . . . . . . . . . . . . . . . . . . . . .  823 2 1 2 
Water service, W. C. James . . . . . . . .  , . .  " . .  822 , \)50 
\Vater tube boiler, A. J. Raynor . . . . . . . . . . .  822,982 
Water tube bOiler, II. Del M a r  . . . . . . . . . . . .  828 . 264 
Water wheel, C. S.  Dean . . . . . . . . . . . . . . . . . .  822 . 927 
Waterproofing composition, J. WesseL . . . . .  823 , 2 4 6  
'Vave motor, .J. A. McManus . . . . . . . . . . . . . . .  82a,4:n 
Weeder, J.  H .  Lamdry . . . . . . . . . . . . . . . .  , . . .  828 . ;];17 
Weeding tool, T. D. Halpin . . . . . , . . .  , . . . . .  , 82;] , 272 
Well casing head, oil, Eddy & H adley . . . .  , 822 , flBIJ 
Wells, valve adjuster for oil,  E .  R.  Mat-

thews . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  822 ,\)71 
Wheel. See Spring wheel. 
\Vheel rim, H. R. \Villiams . . . . . . . . . . . . . . . .  823,093 
Winding drums, rope fastening for, W . . E'er· 

ri8 . ' . . .  , . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  82J,401 
Wind wheel, Fuller & Johnston . . . . . . . . . . . .  823 . 4()4 
Windmill lubricator, C. A. Holl' . . . . . . . . . . .  823 ,41 0 
Window operating and securing mechanism, 

E. P. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . .  823, 1 95 
Window screen, G. Holden . . . . . . . . . . . . . . . . .  822,948 
Wire fabric machine, J. V\T. Snedel{er . • . . . .  823 , 193 
Wire stretcher, J. A, Tygart . . . . . . . . . . . . . .  823 . 087 
Woodworking mechanism, Lovatt & Pur5\er 823,:142 
Wool scouring machine, T.  A.  Jones . • . • . . •  822, 9fi4 
Wrench, C'. Liaci , . . • . . . . . . . . . . . . . . • . . . . . .  822,9H2 
Wrench , D. L. Booker . . . . • • • . . . . • . . . . . . . . .  823 , 155 
Wrench, W . H. Glover . • • • . . . • . . . . . . . . . . . .  823 , 1 66 
W rench, B. E.  Kline . . . . . . . . . . . . . . . . . . . . . . .  82B , 177 
Wrench, J .  D. Ryan . . . . . . . . . . . . . . . . . . . . . . . 823. 367 
Wrench, W. Buhl . . . . . . . . . . . . . . . . . . . . . . . . .  82il.3fJO 
Writing machine. E .  B. Bess . . . . . . • . . . . . . .  823, 1 2 1  

DESIGNS. 
Billiard table,  W. C. Hllss . . . . . . . .  38,080 ,  38,081 
Casket trimming, W .  E. Stevens . . . . . . . . . . . .  38. 084 
Dental cabinet, W .  G.  Hullhorst . . . . . . . . . . . .  38, 079 
Door for feed water heaters and similar ap· 

paratus. M.  K. llowman . ,  . . . . . .  , . . .  " . .  38,082 
Fabric, textile, S. L. Crownfield . . . . . .  :38,085. 38. 086 
G laS's cigar and ash tra y ,  l<J .  Schwa l L  . . . . . .  R8, (}72 
Globe support, C. E. Waldeck . . . . . . . . . . . . . .  38, 07:J 
Mirrors, brushes, and similar articles, back 

for hand, Beach & Kayser . . . . . .  38, 066, 38. 0G7 
Percolator, beverage, G .  E. Savage . . . . . . . . .  BS,071 
Seat end, H .  J .  Bell . . . . . . . . . . . . . . . . . . . . . . . .  38. 074 
Seat end, E. G .  Budd . . . . . • . . . . . . . . . . . . . . . . .  38;075 
Seat end, J. B. Kilburn . . . . . . . . . . . . . . . . . . . . . 38, 076 
Spoon s, forks. or similar articles, handle 

for, H. Hillbom . . . . . . . . . . . . . . . . . . . . . . . .  38,069 
Spoons, fork s,  or similar articles, h andle 

for, �'. Habensack . . . . . . . . . . . . . . . . . . . . .  38,068 
Stove, F. J . Frey . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,083 
Teapot or similar article, H. Hillbom . . . . . .  R 8 , 07U 
Trivet, C.  L. Berge r . . . . . . . . . . . . . . . . . .  , . . . . .  38 , 078 
"Tall pocket or music rack, C. A. Flanagan . 38,077 

TRADE MARKS 
Augers, bits. and gimlets. Simmons Hard-

1\7are Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,710 
Automobiles, J. C. H igdon . . . . . . . . . . . . . . . . . .  5:1 , 725 
Baking powder, Tone Bl'os . . . . . . . . . . . . . . . . . . 53,798 
Beer, Anheuser-Busch Brewing Association . .  53, 875 

From a Five Year Dividend 
Policyholder : 

" I  am greatly pleased to receive The Prudential' s  
statement for the end of the five year term o n  the $ 1 0, 000 
policy taken out five years ago, the proposition, viz. : 

" To pay me cash $523 . 3 0  or to credit $ 1 09. 90 on each 
of my payments for the next five years or to add $8 1 0 . 00 to 
the value of my policy. Having confidence in the 
good management of your company, I decide to con­
tinue to pay the full amount of the payments and have the 

$8 1 0 . 00 added to the value of 
my policy. " 

This gives an idea of how 
valuable the Five Year D ivi­
dend Policy of The Prudential 
is proving to Policyholders. 

Suppose you send for spe­
CImen policy showing Cost 
at Your Age. Use Coupon 
below. No obligation. 

The PRUDENTIAL 
I nsurance Co. of America 
Incorporated as a Stock Company by the State of New Jersey 

JOHN F. DRYDEN. President 
Home Office Newark, N .  J. 

Send this Coupon 
Without committing myself to any action, I shal l be glad to receive, free . Specimen 

Five Y ear Dividend W hole Life Policy. 

For $ ______ _ Age ______ Occupation _____ _ 

Name __________ _ 

Address ______________________________________ _ Dept. 121  
I f  a Specimen Endowment o r  Limited Payment Policy is desired, specify instead 0 1  . .  Whole Life . "  

������������������������� 
� . � 
� For Vacatlon Days � 
� � 
= The Scientific = 
� American Boy � 
� � 
� By � 
� A. RUSSELL BOND �. 
� 12mo. 320 Pages. 340 I llustrations. �. 
� Price $2.00 Postpaid � 
� � 
� IS a story of outdoor boy life. suggesting � 

a large number of diversions which. aside � � from a:£fording entertainment. will stimulate ! in boys the creative spirit. tn each instance � � complete practical instructions are given for � 
� building the various articles. � 
� «]I The needs of the boy camper are supplied by the direc- � 
� tions for making tramping outfits. sleeping bags and tents � � 
� also such other shelters as tree houses. straw huts. log cabins � � and caves. � 
� «]I The winter diversions include instructions for making SIX � 
� kinds of skate sails and eight kinds of snow shoes and skis. � 
� besides ice boats. scooters. sledges. toboggans and a peculiar � 
� Swedish contrivance called a .. rennwolf." � 
� «]I Among the more instructive subjects covered are survey- � � ing, wigwagging. heliographing and bridge building, in which � � six di:£ferent kinds of bridges. including a simple cantilever � 
� bridge. are described. � 
� «]I In addition to these. the book contains a large number ot � 
� miscellaneous devices. such as scows. canoes. land yachts. � 
� windmills. water wheels and the like. A complete table of � 
� contents sent on request � 
� MUNN &' COMPANY � 
� 361 B cl PUBLISHERS OF N Y 1 C· � 
� roa way .. SCIENTIFIC AMERICAN " ew orK lty � ������������������������� 
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Inexpensive 
Classifi ed Adverti sements 

Advertising- in this column is 50  cents a line. No less 
than four nor more than ten Jines accepted. Count 
seven words to the ]ine. All orders m ust be accom� 
panied by a remittance. Further information sent on 
request. 

S A L E A N D  EX C H A N G E .  

GI,OBE DI C U B ATORS. Hatch chickens. N o  ex­
perif'IlCe neCeSflUl'Y. OUf large new Illustrated Cata­
logue of IllculJa{ors aJld B rooders and Poultry Ill­
formation m ailed free. "Tritp to-day. Address C. 
C .  ShO{�maker, Box GOO, I;'repport, Ill .  

TO MANUFACTURERS.- We have the cheapest, 
simplest, most efficie�lt, automa.tic, self-heat�ng solder­
ing iron. Also a sadIron. Perfect combustIOn m.l d , n o  
fiame exposu re. Fully protected by patents. Wllll1lg 
to demonstrate. Stevenson & Stewart, tiO Wall Street. 

NEW ENGLAND FARMS� summer homes, hunting 
camps and country H'al estate of every description. 
CircuJar free upon receipt of add ress . Dept. 17, P . .B'. 
Leland , 113 Devonshire �t., Roston, Mass. 

TIlE C E,jl{]c N T  WORIO)] R'S HANDBOOK . �ells 
you all about cement work. now to build walls, 
tioors, walks, tanks, cisterns, fellC'e posts, etc. , �tc. ; 
bound in cloth ; second edition. Send [jOc. to C .  C.  
DePllY, Syracuse, N .  Y .  

VALU ABLm I N I,'ORMATION f o r  thORP who 
build, buy o r  reut a home. Send postal for descrip­
tive booklet. House Hints Publishillg Co., Depart­
ment 28, Philadelphia. 

FACTORY F O R  SALE OR IUM,,'}'. At Hacken­
sack, N. J .  Substantial brick bui1di�g, 75 x 35, 
th ree stories. With l a rge sheds, etc. Lot 75 x J 10. 
Suitable for any kind of manufacturing. Opposite the depot of the New York, Susquehanna and 
Western Railroad. For terms apply to George J. 
Ackerman, 255 Union S t . ,  H ackensack, N. J. 

S E CO N D  H A N D  A .J T O M O B I L E S. 

AU rpOMO BII.tE FOR SALE. AIl S h.p. Hingle-CylInder 
Gasoline 'l'ourillg Car, fitted with a new 3-speed. sliding 
Ilear transmission and many new parts throughout. ����iioen�asJ6:t �:r�ic�l::���I(Id 
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P. O. Box 36, �tratford, Ct. 

B U S I N E S S  O P P O RT U N I T I ES.  

THm C O N TROLLI N G  I N TE R ES'JI in Rivet Forge 
used by the largest Bridge and Structural Com­
panies. A rUIlning business t-hu t can be increased 
by right party. 'V rite for pa rticu lal's. Boston 
Crude - Oil  Burner Co. , 131 State S t . ,  Boston, Mass. 

R1GNAL ALARM, pat. Dec" 1905. The simplest 
device for refrigerators. Repeats every 5 minutes 
until the pan is em pty . Need no battery . No wind· 
ing. Cost little to manufacture. Rights for f:'ale. For 
particulars address 'l'heophile Paquette, 108 Lake St., 
Webster, Mass. 

LET US BE Y O U R  FAC'l'O R Y . Hardware special­
ties manufactured under contract, models developed. 
We are specialists in patent articles. Prompt service, 
first-class work mansh ip, reasonable prices. America 
Company, Momence, Ill. 

AGgNTS W A N T E D . - R ubber Grip Burner lIts any 
kerORcno lamp, prevent� breaking of chimneYR, smo�­lng or flickering. Send 25c. for sample. Rubber GrIp 
Burner Co., 74 Park Place, New York� 

P O S I T I O N  W A N T E D. 

YOUNG M A N ,  technical graduate. four years' ex­
perience Gas and OU Eng ines , would like to change 
E
�S��6�dW��h���r�f

o
e::

.
nces- Addrel:!s H, Roo m  902, 

M AC H I N E RY FO R S A L E .  

F O R  SALE .-At Taunton, Ma8R. , patterns, pat­
ents, drawings ; 4 to 25 horse-po\ver gas o r  oil en­
gines. Ten years test. Can furnish sample. 
Hadwen Swain Mfg. Co. , 505 Sacramento S t . ,  San 
Francisco, Cal. 

FINB LITHOGRAPHED LBTnm F mADS. Bill 
Heads, JG nyelopes and Checks, glv('s standing. 
Write to-dHY for pl'iCf'S, mentioning this paper. 
Stflwell, 709 Pine St. , St. Louis. 

PAT E N TS F O R  S A L E .  

I IIAV E  F O R  S'ALE t h e  U .  S.  and all foreign 
rights of new patpnt Improvements in 'Vatrr Tube 
Types of Boilp-r:-!. G reat ecollomizpr. J.  J\I. Col­
man, Everett, Wash. 

PATENTS.-�guroppan Rights. I want sole 
agE'ncy for Enrope for good-selling patents, 01"  might 
buy righ ts. .Tamps R .  Moodie , 73 Inverl(·ith Row, 
Edintmrgh, SeotlaJl(1. 

PA RT N E R S W A N T E D. 

WANTED, A PARTNER. 1 have a complete pla n  
f o r  making an appal'atus to he driven h y  gravity. 
Wanted a capitalhlt to devf'lop the invelltion. D.  
Gingold, 297 Cherry St. . New York City. 

S I T U AT I O N S  A N D  P R O F E S S I O N A L  

O P E N I N G S. 

A $5,000 POSITION is open for the right man to 
manage a factory in the South . Must possess success­
fu l experience. Be under 4-5 and prove his qualitlca� 
tions to an absolute certainty. Address Lt. C., Box 
773, New York. 

W AN'r E O . - Experienced and Itesponslble Patent 
Rights Salesman to sell territory for a new gasoline 
sad-iron, the only perfect iron and fully !.Kuarant.eed. 
A strictly business propOSition . America Company. 
Momence. Il l .  

W AN 'rl<Jn.�Commission salesman to handle uelt­
ing i n  the Southern States. Write to the F. Ranl­
ville Co., Lea1her Belt Mnnufactu rers, G rand 
Rapids, Mich. 1\f('lltion this paper. 

E N G I N E E R I N G  W A N TS. 

WELL-K N O W N  E U ROPEAN F'IUM wants agpncy 
for Universal Grinder, like Landis or similar pat­
tern, first-dass makers, being able to turn out 
accurate machines of favorable design. Address 
Hemphill, Box 773, New York. 

W ANTED.-Artidcs to manufacture in eithpr 
wood or iron, by wpll-equipped foundry and lll aehine 
shop. Ypsilanti Machine Works, Ypsilanti. Mich. 

SOLE A G E N TS �'O H  RlEWLER'S I N STR U M E N TS .  
O t t ' s  Pantographs, Drawing and B l u e  P r i n t  Paper, 
Drawing Boards. TablE'S, Squares, T riangles, etc. , 
Engineers' and Builders' Transits, and Levels of 
Best Makes. Send for il lustrated cataloglH�, Vol. 
I I I .  Ii'. 'Veber & Co. , Engineers' and Draughts­
men ' s  Supplies, ] 125 Chestnut Rt . ,  Philadelphia, Pa. 
Branch IIouses : St.  Louis and Baltimore. 

H O T E L S A N D  R E SO RT& 

JAMBSTO W N .  O P P O S I T E  N BWPORT. Thorn­
dyke lIotel and 8 11('W cottages, furnishpd. Chal ru­
ing location on shores of N a rragansett Bay ; ] 5  m in­
utes t o  Ne'ivport by ferry. P.  H. Horgan, Nu w� 
port, R. 1. 

P R O F E SS I O N A L  C A R DS. 

LANDSCAPE ARCH ITECTS. J.  H .  Shepard & 
Son, 302 Euclid Ave . ,  Syracusl", N. Y. Twenty-fiv e 
years' experiellce. 

I,A N DSCAPE ARCHITECT. Wm. Websle!·. G6D 
North S t . ,  Roellester, N. Y. Established H�5:J. 

B U I L D  AT COST. Town 01' Country. W. II . A ,  
Horsfall, Architect, 1 8  a n d  2 0  E a s t  42d St . •  Ne,,, 
York, N. y, Tel. 2968-38th. 

Scientific AInerican 
Beer, Host�r·Columbl1s Associated Breweries 1...-------------------------------------------, 

Co . . . . . . . . . . . . . . . . . . • . . . . . . . . • • . . . . . . . .  53. 884 
Beer, New England Brewing Co . • • . . . . . . . . . .  53, 1)32 Heer(�O�V����� . .  �. �i

.
r� • .  ��:�i�.� . ��� . .  ��.

l�:�� 53, 942 1 
Beer and lager beer, Harvard Brewing Co . .  G3,8S1 I 
Beer, lagpr, Peter Schoenhofen Brewing Co. 53, 893 
Bittel'S, cordial, Fr� nciscan Co . . . • • • • . • . . . . .  53, 850 
BlUing, U ltramarine Co_ . . . . . . . . . . . . . . • • . . . . 53,735 I 
BoileT', steam and hot ,"vater heating, New 

York Central Iron Works Co . . . . . .  _ . . . . .  53. 729 
Roilers, \vater tube, A.  D .  Granger Co . . . . . .  53, 654 
Boots and shoes. leather, W .  L. Douglas 

Shoe C o  . . . . . . . . • . . . . . . . . . . . . . . . .  53, 799, 53, 800 
noo

\\too��oe�: . ��.� . �������s.' . .  l������: . �?: . .  �: 53, 81 1  \ 
Bread, C. R. Miller . . . . . . . . . . . . . . . . . . . . . . . .  53,7G7 
Bread, biscuits, rolls, pies, cakes, and 

crackers,  J .  Clary . . . . . . . . . . . . . . . . . . . . . 53,745 
Rutter coloring preparations, Wells & Rich-

ardson Co.  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,943 
Calfskin, George Martin L'eather Co . . . . . . • • . 53,78:� 
Candy-, Sprague, ",Varner & Co . • . . . . . . . . . . . .  53, 669 
Candy, RobC'rt .l!'. �fackcnzie Co . . . . . . . . . . . . .  5;3 , 732

, I' Cuuuy, Paul L. Releh Co . . . . . . . . . . . . . . . . . . . .  53,761 
Canned and tinned salmon, Richard B.  G reen 

& C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 7H2 I 
Callned corn, Portland Packing Co . . . . . . . . . . .  tiS,7Hl 
Ctlnned fruits and vegetabl ..... s, II. C.  Baxter 5:J, 77�� 
Canned salmon, Alska Packers ' Assof'iation . 53,73H I 
Canned vegetables aHd fruits, Stoddard Gil- I 

bert & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5S , 8 1 5  I 
Caps, percussion, Eley Brothers . . . . . . . . . . . . .  53, 747 I 
cemc��' • ��.
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Chairs, Sheboygan Chair Co. . . . . . . . . . . . . . •  53,813 
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. �l3��&� 5:3 , 66-1 
Chisels and gouges, Simmons Hardware Co. . 53, GS6 
Chocolate creams, caramels, and candies, 

Blue Ribbon Candy C o. of Baltimore 
City • • . . . . . . . . . . . . . • . . • . • . • . . . . . . . . . . . .  5=�,716 

Cigarettes, Butler-Butler . . . • • . . . • . . . . . . . . . . 53,719 
Cigars, J. 'Yeinrcich . . . . . . . . . . . . . . . . . . . . . . . .  53, 671 
Clocks, alarlll , 'Vm. L. Gilbert Clock Co . . . .  G;1,R17 
Clothes wrir gcI's, American Wringer C o  . . . . . 53,741 
Coatings, metal preservative, A .  H .  Still-

wagon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  08, 670 
CocktailS", S.  C .  Herbst Importing Co . • . . • . . .  5R, 895 
Cocktalls, C. Berry & Co . . . . . . . . . . . . . . . . . . .  53,Dl1 
Coffee extracts, Smith & Wheeler . . . . . . . . . . 5R,795 
Coffee m ills, Bronsoll-Walton Co . • . . . . . . . . . .  5:3 , 7 1 7  
Coffee-s, C .  H. Montanye . . . . . . . . . . . . . . . . . . . .  53,810 
COPPt!l" household articles, Lisk Munufadur-

ing Co. . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,786 
COr'l1111E'al hlld corn chop, Pittman & Harrison 

Co . . . . . . • . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . G3,790 
Cotton fabrics, printed, Joseph W .  'Voods & 

Son Corporation . . . . . . . . . . . . . . . . . . . . . . . 53,8Ga 
Cotton piece goods, J\fnssaehusp t t s  Cotton 

Mills . . . • . . . .  08. 824 t o  53. 826. 5:J.8:Jl to 53, 834 
Cotton piece goods, rrremont & Suffoll{ MillR, 

1\3. 835 to 53,837 
Cotton piece goods, MassaehuseUs Cotton 

l\Ulls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,925 
Cotton piece goods, Tremont & Suffolk :\fills 53, 9.:1 1 
Gotton, worsted, aud mixed ('ottOll and wool 

piece goods, York J\..1anufacturing Co . . . . 53 , 838 
Cream , toilet, C.  J .  Oountie . . . . . . . . . . . . . . . .  G3,849 
CuUpry. certain named, George vVoHtenholm 

& Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:3 , 722 
Damasks, blE'ached, gray, prilltpd, and fancy, 

Nenss. Hesslf'in & Co . . . . . . . . . . . . . . . . . . .  53, 892 
DisinfeC'tants and alltisepth's, Schul1{e & 

Mayr . . . . . . . . .  _ . . _ . . . . . . . . . . . . . .  53,9:)7. 53. �38 
Doors, Paine Lumber Co . . . . . . . . . . . . . . . . . . . .  53, 78!) 
Dyestnffs aHd coloring m a 1 h:' rs, H. A.  1\1et7. 

& Co . . . . . . . . . 53,851 to 5 �� , 8Gl, 53,9H) to G3, 9 1 8  
Eaves troughs, St.  P a n l  Roo!iag, Cornice & 

Ornament Co. . . . . . . . . . . . . . . . . . . . . . . . . .  53, 764 
liJIE'C'trical appliances for assisting the hear-

ing, C. W. Harper . . . . . . . . . . . . . . . . . . . . .  53,724 
F.mulsified preparation8, cough mixtures, 

and lotions, J. O .  J\iay . . • . . • . . . . . .  _ • . . .  G 3 , D 1 R  
Ellgines, explosive, Buckeye Manufacturing I 
FP�t��'

rs
' �;;d ' f;�;tb�� '  't�iJ�'�i�g'� : ' f��l�Y' '��d 53,7 1 8 1 

ostri-2h. E. Lc)\vinsohn . . . . . . . . . . . . . . . . . . . 53,923 
Fplt, waterproof roofing, St.  Paul Rootlng, 

Cornice & Ornament Co . . . . . . . . . . . . . . . . . ;)3, 734 
FenCing, woven Wire, American Sleel & \Vire 

" Little Ski pper" 
P E N D I N G ,  

Actual 
H.  P. 

M a r i n e  
E n g i n e  

H. D ,  .Baird' s  latest and greatest 2 cycle gasoline 
engine. Designed especially for u," e  in Canoes, Row­
boats and small launches. Has many new and exclusive 
features, which make it SIM PLER, STRON GER, 
M ORE POWERFUL AND SPEEDY THAN 
ANY OTHER EN GINE OF ITS CLASS. 

Engine 
o n I y 

E ng i n e  w i th  co m p l ete  boat f i tt i n g s  a nd  
accessor i es ,  $39 

M akes a real , speedy l itt le  launch fro m an ordinary canoe o r  rowboat 

The "LITTLE SKIPPER" No. 1 is certainly the biggest little thing in the world­
height 11 inches from base, weight of bare engine 49 Yz pounds and price only $24. 90-
about 50 cents a pound. Think of it ! And yet it is  not a toy, but a real engine that will 
develop 2 to 3 Horse Power, and drive a Canoe, Rowboat or 12 to 20 ft. Launch 6 to 1 0  
miles per hour, o r  a 3 5 ft. Sailer 3 Yz to 4 miles per hour a s  a n  auxiliary_ Reversible­
runs in either direction-anyone can install and run it-always safe and ' certain to go. 

The o n ly Engi n e  made that w i l l  run equal ly  wel l  on  
GAS O L I N E ,  K E R O S E N E ,  BLUE B LA Z E ,  D I S T i LLATE O IL  o r  A L C O H O L ! 

The on ly Two- Cycle Engine that cannot possibly back-fire ! 
S O LD U N D E R  5 YEAR G UA RANTE E ! 

Descriptive Catalog F R E E  

Saint Clair Motor Company, Dept. 1 7  , Detroit, M ich .  

Fert?l�;E'I:S
'
, ' ' R"a'
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'
i�:�i���;rif"]�£�l" C�: · '�i '  A��:' G3 , 740 I· 

Arundel Connty . . . . . . . . . . . . . . . .  5:1, ()'�2 to 5:1. 684 : �------------------
Fertilizers, V i rginia�Oaro1ina Chemical Co. , 

G;': , H88 to 53,G9 1  
Ij-'prti1izers, Georgia Clwmif'al V\Yorks.5:�, 69G to 53, 698 
Fertilizers, Navassa Guano Co. of W ilming-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . 53. 703 to 53, 707 
Ff'rtilizers, Rasin-MonumpIltal Co. of Anne 

Arunde-l County . . . . . . . . . . . . . . . . . . . . . . .  5:�, 708 
Fprtilizprs, Virginia-Carolina ChE'mical Co . . .  5 R . 7 1 3  
lr'ib(�r R.izing and finishing material, tf'xtilE', 

H.  A. Metz & Co . . . . . . . . . . . . . . 53. 750, 53.751 
Ij�iles and rasps, Simmons H:udware Co . . . . 5:�, 711 
Inrp extingnishers, American-I,Q France Fire 

Engine 00. . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  53.839 
Flavoring extra{'tR, 'Vittemann nros. fi:� , 767 to 53, 770 
Fla voring extracts, Fl R. Durk('(' & Co . . . . .  53, 780 
�''lollr, whpat, Collin County ]\fill & }jJl('vator 

Inou��o. 
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' '&Z, ' 'Eii:;�t(;; . C�� � g�:�X� 
Food and rrlf'at choppers, Hihhard, SpencPf, 

Bartlett & Co.  . . . . . . . . . . . . . . . . . . . . . . fiR. 681 
Ij-'ood, cattle. Dor-k & Coal Co. . . . . . . . . . . . .  5��, 746 
Ij'ood for animals and poultry,  prepared, C .  

P. Kertell . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  53.755 
Food for habies and invalids. T . . T. RaIl . . G3, 772 
b'ood for infants and i11vaH(]s, pre-pared, 

Taro Frood Co. . . . . . . . . . . . . . . . . . . . . . . . . .  fiR. 7nH 
Foods made from oats, cereal, American 

Cereal Co . . . . . . . . . . . . . . . . . . . . .  53. 907 to GR,910 
Fruits,  dried aud evaporated, G riffin & SkpI· 

Ipy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 749 
Galvanized hons('hold articles, Link 1\1arl11-

faduring C o. . . . . . . . . . . . . • . . . . • • . . . . . . .  53, R09 
Gin, S. Strpit & Co. . . . . . . . . • . • • . • . . . . . . .  53. !)04 
Gin, Luytips Brothers . . . . . . " .  , . . . . . .  , . . . . .  !):{, 924 
Hair dye, Charles N. C rittenton Co . . .  53,848, 53. 87k 
Hair restorer, C'harIeR N .  Crittenton Co . .  

53, 84�. 53, 844 
Hair tonics, Rtains. dandruff cures, etc . ,  IT. 

E . Nichols . . . . . . . . . . . . . . . • . . . . . . . . . . . .  53,933 
Harvesters and parts thereof, International 

H a rvester Co. of Amf'riea . . . . . . . . . . . . . .  53, 726 
Hf'lllostatie, astringent, blood pr{'SSUI"e rais-

ing, . and R'�imnlating preparations, Parke, 
naVIS & Co.  . . . . . . . . . . . . . . . . . . . . . . . . . .  53,iX�4 

Hinges, spring, Columbian Rd\\". Co. , 
fl3, 676, 53, 6H2 to 53 , mm  

HOSiery, Reins & Meiss . . . . . . . . . . . . . . . . . .  G3, XfiS 
Iuk,  dllplieating, Neostyle Co . . . . . . . . . . . . .  53,787 
Insulutpn ,vire and insulating tapes. Npw 

York I mmlatpd ",Vire Co. . . . . . . . . . . . . . .  GR. 6H6 
Knit nndpl"\vpar, J .  H. Spmel & Co . . . . . . . . . 5:� , �70 
Knives, corn :lnd hay, Simmom; Hardware Co. 53 . 712 
Klliv�!'!, poC'I{(�t, Simmons Ha nlwarp ('0 . . . . . 53,709 
Knives, poelwt and hutchf'l", James C .  Lind-

sa�v TTard\yar(' Co. . . . . . . . . . . . . . . . . . . . .  5R. 754 
Lead. white, M. Lubelsky & ROll • • • • • . • • • •  53, 728 L('ather sheets, pasted, Westi�l"n Lpa1her Co. , 

5:3. 765 .  53. 766, 5�.801 . 53. 802 
Liniment, H. Iii . Wrensrh, .Jr . . . . . . . . . . . . . . 53, D44 
Lotion!'! and washes, skin, m. M. Steib("l . .  5�,871 
:L\If'di('inal p!'eparation, Victor Kopchl & Co. 5R, 873 
l\-1edie1l1al preparation, c('rtain named, J. D. 

Riedel Aktiengesellschaft . . . . . . . . . . . .  5:�. 9 1 9  
l\If'd if'ine, certain named, E. R.  Morfts . . . . GS, 9:n 
::\fetft I goods, certain named, AmN'j('an Hcrew 

Co. . .  . . . . . . . . . . . . . . . .  _ . . .  . . .  . .  . . .  . .  . . . .  53.739 
Mdal manuf�:etnres, certain nanlPd . �J. L. 

Parker & Co . . . . . . . . . . . . fi3, Hfi7, 5R, 668, 53, 760 
Milk.  ('ondensed. Borden's Condpll sed Milk Co. 53,776 
:\lou 1 h ,  nosE', a n d  throat wnRh, Lnvoris Chf'ID-

iru l Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi3. D22 
K ails,  Unitpd Shoe Macbinf'ry Co . . . . . . . . . . .  5R,7R6 
Nf'wRpapprs, agri('u1tural, J .  1\1. StahL . . . .  f)3,796 
Oil, lim�eed, National I.if'no & Oil Co. of Pa . 5:J, 758 
Oils nnn grease, luhricating, O. JI�. Kellom . . 5:1. 727 
Oils, luhricating, Atlantic Refining Co . . . . . . 5R,715 
Olives, G rig-gs, Cooper & Co . . . . . . . . . . . . . . •  53, 784 
Overalls, hibs, and coats, Richford Garmpnt 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi3. R69 
Paint, mixed liquid, Vanc-Calvert Paint Co. fi3, 7:n 
PapPI" fasteners, Thomas Stationery Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 8 1 6  
Pa per, toilet, .J. Robertson & Son . . . • . . . . . •  53,812 
Paper wrappers for rolls of rihb-on, D. �hee-

line Son & Co. . .  . . . . . . . . . . . . . . . . . . . .  5:l. 79� I PaINT. wrapping, J)ayton Paper Novelty Co. 53, 779 
PegR and chill a1ld shoulder rests, E'. L. 

Becker , . . . • . . . • . . . • . . .  • • • • • . • . •  G3, 774 

" The Stately Homes 
of England" 

of which M rs.  Hemans sang s o  sweetly, 
undoubtedly had the advantages of an­
tiquity and historic associations, but for 
positive comfort, beauty of design, prac­
tical arrangement and tasteful adornment 

they could not match the luxurious modern dwellings 
illustrated and described in 

HAmerican Homes and Gardens " 
the new monthly magazine for all Americans appre­
ciating the " home. " 

This unique publication, every issue of which is a 
veritable edz'tz"oll de luxe, introduces the reader to the in­
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni­
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardens and the planting of proper flowers.  It tells how 
bric-a-brac should be displayed and pictures hung so as 
to get the best effects. 

Every issue of 72 pages has a handsome colored cover and con­
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc. , where possible. 

All home lovers are delighted with the magazine, as are also archi­
tects, builders, contractors and prospective home builders, whether at a 
cost of a modest $3, 000 or the more magnificent " million-dollar 
dwelling. " It is intended alike for the economical and the luxurious. 

72 pages each issue. 25 c. per copy. $3. 00 a year, in advance 

MUNN & CO. , PUBLISHERS, 36 1  Broadway, New York 
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By the  BROOKS Sy5 tern 
IO,M b NOVICES 

-most of them with no tool experience 
whateve r - b u i l t.  boats by the Broo l 8 �y8tem 
last y ear. Over 1i tLY per cent. h ve  built 
the ir seeou -I  boats . M a n y  have e�tablI s b (:.d 
theill::l-.:: l ves 111 t D e  boat bUllaing bUsinEss. 

It vou can d ri ve a nail and cut out a pIece 01 material lro�n a full size j:J attern-yoll 
can build a " a n oe -R o n'-boa t- � a i �  .. 
boa t - L a U llcb - o r  Y ach t- in your leisD 
ure time-at home. 

The Brooks �y steJn consists o f t: xa c t  
size pri ntert papei' l) a t tern s of e very 
part of t h e  bo at-w it I::!. dpta i J e d  i n struc­
tions and \v o l-li..i t: g  i l l u � trati o n §  
s howmg each step of t h e  work- an itt:'ILized 
bi l l  ()t tnaterial requ ired and how t o  secure it. All yuu need is  the patterns. costi ng from :rZ.5') up -urhl ma teria ls from �b.OO u p. Only co.umon household to . I s required . 

,"V o a lso f u rni�b com p lete boat s . in the Kn<;>ck Down form -r ead v to put togeth e r. ::SatIsfacti o n  guaranteed or money refunded. 
<?ur big free cat-alog te:ls how you can bUild boats a l l sty le:5 -all sizes. 

B R O O K S  BOAT lU F G. CO. 

H o l l o w  C o n c r e t e  }) u i l din,lZ Block� Best. Fast est. Simple�3t, Ch eapest 
MachIne. }l'ully g'uaranteed. 

THE PETT Y J O ID i  CO. 
615 � .  6th 8tret::t. Terre Haute , Inc.  

A M I N IAT U R E  TELEPHO N E BO OTH 
AGENTS WANTED. 

Just out. G reat success . In di spensable. 
Send 5Oc. for Samples and Terms. 

E n g e l m a n  M f g .  Co. -. 74 H u d s o n  St . ,  J e rsey C ity, N. I .  
S T U D Y ELECTRI C I T Y 

at home, wit h your own Laboratory , Write 
for our Electrical Mannal ot directions for 
100 exp eriments. Let us tell you the low 
price of our Laboratory. 

C O L U M B I A  8ClIOOL 8 F P PLY CO. 
Indlanapoli!!1, Ind. 

The 
Adirondack 
Mountains 
A r e  now about the most central of 
all the great resorts. 'rhey have 
th rough Pullman sleeping cars from 
New York, Philadelphia ,  Boston,  
Buffalo and .Niagara Fal ls via the 

• 

A night ' s  ride takes you from any 
of these places to the center of the 
m ountains i n  time for breakfast n ext 
morning. 

For a copy of , .  The Adirondack Mountains 
and How to Reac h Theln , "  which is No. 20 
of the New York Central J..,ines' I( Four-Track 
Series , "  containing a fine l11ap of the A.diroll� 
dack l\Iountal11s and adjacent territory, with 
useful il1fonnation in regard to hotels, Catllp:;, 
lakes, rivers, etc. , send a two-cent stalnp to 
George H. Daniels, lVIanager General Adver­
t ising Departnlent, Room 26, Grand Central 
Station, New York. 

C.  F. DAI,Y 
Pass. Traffic l\Igr. 

NEW YORK 
w. J. I,Y:-ICH 

Pass. Traffic l\lgr. CHICAGO 

TRADE M AqKS DESIGNS COPYRIGHTS &C. 
Anyone sendIng a sl,etch and description may 

qulcldy ascertain our opinion free whether an 

invention is probably patentable. Communtca� tions strictly confidential. HANDBOOK on Patents 
sep�l:I�is ?!�:� ���g���

o
K'1'h��

r
�gc��t;��ive 

special notice, without charge, in the Stittltifit Jlmtritan. 
A bandsome l y IIlnstrated weekly. I,arl(est cir· 
cu.lation of any scientific journa.l. Terms, $3 a 
year : fonr loonths, $1. Sold hy all newsdealers. MUNN �� CO.361  Broadway, New York 

c BTancb Ollice. tl2� 11' St •• Washington, D. C. 

Scientific AInerican 
Perfnntl'S , t o : k t  wa t e l'S:.  E'xtrads, and 

ccl()gTes, 1;. H .  B radle y & SOH . . .  5:3 , 840 
Pianos, [1 a (: k a 1(1 C l m pany . . . . . . . . . . . . . . . . .  .j � , 788 
Picks, coal m in e rs ' ,  Fulton rrool '\· ork8 . . . . 53, 748 
Pictu[(" fmmes, A .  )1. Collins ,)l anufactur-

iEg C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:3 , 7 1 4  
P il l s , A llcock �lallnfactu rillg Co.  . . .  , . . . . . .  5 3 . 906 
PillR,  pl'nn,)TC' y u l  and tansy,  n. B. rl'aylol'. 5:1.872 
Pins,  h a t .  Scott-Bla k e  C o .  , . . . . . . . . . . . . . . .  53, 7:33 
Planp:". a ui  plall E'  i n)lls,  Simmons J1 a l'd\'i'are 

Co, . , . . . . . . . . . . . . . . . . . .  , . . . . . . . .  ' . . .  53 G35 Plaste r', plas1-er of Pa ri�,  and stn(>ro,  ,yall  
and. calcil1C'd, Acme Cement PlasJ�t.\)i:�o ·to 5;� , H7 ;)  

Pot::l sh , Pennsyl v fl n i a  S a l t  ':\l a n u f ' g  C o ,  . . . . 5:3, 0:30 
Powd e r  a11(l fllltiseptic month wash, tooth, 

rt'. R. I-f a rvc,Y . . . . . . . . . . . . . . . . . . . . . . . .  fi:1, 8(12 
Powder. gun, .\ meriean Pmvrtpr :U il1s  . . . . . .  G:3, G53 
Publication.  periodical,  De. Pptpl' Fah rney & ;;:;OI:S CO . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  5:1 , F;O-! 
Publicatioll ,  periodical. Holopbane Glass Co , 5 :3 , 80G 
Publicatioll , ))f'l'iodieaI , Il lum i lHlting En gi -

ne erill g P n b l h ; h i n g'  Co.  . . . . . . .  , . . . . . . . .  r ;L P07 
Publication, rH' rioflica1 .  V. Lam: .'i uvh . . . . . .  5:3, 808 
PUlli n s .  cpntriful!al,  "�ll('plf'l' Conden sf:l' & EngiIlPi:' l'ill,g C n .  . . . . . . . . . . . . . . . . . . . . . . .  5:3, G72 1 na n '�('''�(' r�l11��o. st�� :�: 

. 
,e.O.O.k.i�l.g: . .  �;��� . .  � . ��c�l� fl:�,  67 7 Razol'�, H. Hessen bruch . . . . . . . . . . . . . . . . . .  fi:-:, R:lD 

nazors,  f::iIlllllons  H [l t'(l\"vare Co . . . . . . . . . . . . . ��� '2�� 
Razors, A .  G r a e f  . . . . . . . . . . .  " . . . . . . . . . .  " . •  )�. 1 2,J 
Remedies.  VOlPrpal dis('ast�, :\1.  P iorkowski . 5:3, 8!)-! 
Remt'dy for certain namell di seases, C ha rles 

�. C r i ttenton C o .  . . . . . . . . ... . . . . . . . . . . . .  5:3, 842 
Rempdy fo r (,()l'll S ,  hunions.  and i n g- rowll n a i ls ,  Stafford D �'ug Co, of B a l timore 

Cit." . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 5:3 , U-!O 
RC'lli('(ly for disf'ases o f  the livei'. Peucoek 

I Chemical  Cn. . . . . . . . . . . . . . . . . . . . . . . . . .  5:1 , 867 
RemNlv for disP�l :-:(,S of the respira tory o rgans,  J. .JllqrmmHl , . . . . . . . . . . . . . .  [5 3 , 020 
Remf'dy for extf'rminating paraRit('s,  H .  E .  

Ro,ylp:-; . . . . . . . . . . . . . . . . . . . . . . . . !l:1 . 87H 
Relll-Pdy,  laxativc:>, McKesson & Robbins . .  5 3 , 930 
R('m pd." ,  toothache, Ch a rles � ,  Crittl?ntnn 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  :):1 , 845 , fi � . R4() 
R i n g !" ,  gold fin!!,p r ,  .T. R .  'W'ooll & Sons . . . .  53 , 8 1 1)  
RO(1fin g m a tf'rial,  Easte rn Granite Roofing 

Co. , . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  fi:� . (j - (). 
Ru.c;s, l'IfeClea ry . "�allin & C rouse . . . . . . • . . •  5:1 , 927 
�Hlt,  Dro\Yl1 & SlIfl  W . . • . • . • • • . . .  , . . • . • • • • •  5:�, 777 
FnJye for ('n re o f  freckk s . .T .  J ,  K l i n p . ,  . . .  0 :1 , 021 
�:.1nC'(', ne p ne r . E.  l\lcIlhenn;r ' s  Sons . .  5:1, 02'8, 53. 92f) 
Sa ws,  Henry Disston & Sons.  

5�. G78. o � . fmg to 53,702. 1):1 . 752 
Saws and Raw hlades, H ibba rd , Spen cf'r , 

TIartlett & C o .  . . . . . . . . . . . . . . . . . . . . . .  53, 680 
Saws, saw lJladpFl,  and bandl('s,  Simmons 

Har(hyure C o .  ' . . . . . .  , . . . . . 53.763 Shpu l's and s c i ssors, Hihbard, Spencer,  Burt-ktt & ('0. . . . . . . . • . . . . . . . . . . . . . . . . . . . .  0 3 . 6 7 9  Shirt s '  a n d  hO,n,' shirts.  vi'uists,  and blousp s ,  
men ' s , C. Eis(,l1man & ('0 . . . . . . . . . . • . • .  5:L S2f) $hhtg. nwn ' s  (hess. Brn\YIl & l\'e''' ll1 H n  . . . . 5:1, 877 ShoE'R, a n glc-Rupporting leather, J . . J.  Latte-
m alln . . . . . . . . .  , . . . . . . . . . . . . . . . . .  '. ' . . . .  !)3, 7,�;-) �hops:. lea tlwr, (� ilm a kc r TIl'Os . . . . . . . . . . . .  , ;; :� , 803 

F' h 0 0 s ,  IpnthC'r,  L "" . Fl'an k 1i n . . . . . . . . . . . . 53 . 82 1 
Shoes, Jeath l r  and canvas,  Foss, Packard & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 782 
Rhop .:: . nW11 ' s  leather, ","'-ertheimer-Swarts Shoe Co.  . , . . . . . . . . . . . . . . . . . . . . . . . . . , .  :)3 R l  � 
�i1 ks , nri n tp(1 and riE'ce�d " ('d ,  Chen('y B ros . fl�, fl1 2 Soap,  Pennsylvania S o a n  C o ,  . . . . . . . . . . . . . .  fl�, 730 Soap. a n ti:�'lep t ; ('  a n d  d i s i n fe c t a n t  m ineral , Pl"{'ston :\Iannfa etnring ('0 . . . . . . . . . . . . .  53 , 731 Eoap. mN1icfl ted n n d- perfumed, Potter Drug" 

& Chemical Corporation . . . . . . . . . . . . , . .  53, 7fl2 
Sodfl . hi(,fl rbonate of, Pennsylvania Salt �fa n n f ' g  Co . . . . . . . . . . . . . . . 

' . . . . .  ' . . . . .  fl:=t. !):1� 
SpicC's ann m nsta rfl .  E. R .  D u rkee C o  . . . . .  5� 7 R t  Sn n:l bs. E .  E .  Bi ll in g-S! . . . . . . . . . . . . . . . . . . . .  5:=t.775 �tf'el.  Cruci hle StC'f'1 C o . o f Am ('l·jC'a . . . .  , .  5 3 , 72 1  Stovps. lwn t i n g  and ('ooking, Gpm C i t y  Stove 1Ia n ll fa (' tnring- Co.  . . . . . . " . . , . . . . . . . . . 53 , 658 S UitB r��l

.
d O::t:� i l of ('��uH.s� . . c.�i

,
l��·�� :�' . . :?l.l�� 5�. R:1() 

Tea and coffee pot s , 8ilv(' 1' & ro. . . . . . . . .  5�, 7f)� Tf'a and cofi'pc' Dot� and nrllR. Silvf'l' & Co. 5:1 , 81 4 Telephones,  Hntchins<ln .f\ COllR tie Co . . . . . . 5:1, 7;;:1 Tin culinary articles.  Lisk UUJl nf[l cturing Co. 5�. T'fi 
Tirps ,  pnenm::ltic,  E,  F.  Goorl rieh C o .  . . . .  5�, 744 
Ton i e . dhr('stivC'.  a r rl n ntriPl1t preparation , C h a rles N. C ri t tC'n toll r o o  . . . . . .  , . . .  , .  5�,847 Tools and ton l hnlo(oI ·S .  certain named Cleve-land T w i s t  Drill ('0 . . . . . . . . . . .  : . . . . . . .  5::1 . 7"0 Ty pewriter l'ihhon,  B n cnll B rothe l'S' . . . . . . . .  53,771 
Umbl'f'lla frames, �amuel F'()x & Cn . . 

5�. Rn8 to 5 � . 900 rmhrplla fL'[l meS and ribs o f  me tal , Samuel F o....:: & Co. • . • •  , . . . . . . . . • . • . • . . • . . • • • . .  5B. 8D7 Fmh1'('lla framp S! ,  metal, S a m lwl Fn'{ & ('0 . . . . . . . . . . . . . . • . . . . . . . . 53, Sn6. 53. Q'l1 , 5�,9D2 . Vnof']'shirts. drfl \Yf'l'S, a n d  n n i o n  suits Dei-
mp.l Li Il P Il M )JI'sh System Co . . . .  

' . . . . .  ;"i'-=t 9?Q, 
Ya l'll i !': h ,  E ,  L. JItlI1 ter  . . . . . . .  : . . . . . .  : :  . . . .  5�, fl.GO V a r n i sh coating' f()t· interior woodwork liquid, I n t p rior H n rrlwood ('0 . . . . .  " . . .  : 53. 661 ,,"ntpl', p ff('rvp.:;:('e n t  or eal'honn ted m i neral , 

Mani ton Milwl'ul  �nrjll.C'i01 00 . . . . . . . . . . . "'�::l t('r, mill f' n l l ,  A ronda<:>k Co. • . . . . . . . . . .  . ,,"'-h i n s ,  Cn r2'ill (,14yvf'land & Co . • • • • • • . • . .  ""hiRky, f1h u 5: .  Rhn ffnpl' & roo . . . . . . . . . .  . �:��=:��=; �: :i: �=!.l;��te� , . �?��� : : : : : . : : : : : :  �t-1S�:V. Mayer, R{)nq s.� ('0 . . . . . . • . .  7 3 , 861 , �:���k�� [. �:. c;��'��l�l�e : : : : : : : : : : : : : : : : : :  \'i�hi �l{.v, n-M� BieJ ,--. r SOIl " ('n. • • • • • • • • • • 

""h f �k.'�, T\':wfmll" � B ros.  & Co. . . . . . . . . .  . "�}l ;�kv.  K i e fe r  & ('".0. • • • . . • • • • • • • • • • • • • • •  -n:�h i sJry, LaZ3 rll � & Nl!i'SSauer . . . . . . . . . . .  . ��hi Rky ,  • .:t. f.Joph . . . . . . . .  � � .. . . .. .. . . . . . . . . .  . "� hif'lky . A, G. ;'\Jfl r s huetz & ell, � .. .. . .. . . . .  . �:�����: ��;I��·)�lll�j RrA�i�ll�il1�o. C
�, . . : : : : : : : : :  "�hi s k \' .  � t l'auss, Pritz & C o  . • • • • • • • . . • . . . •  �"hisk.'·, �Ia.rE'r, �(;nR & Co . . . . . . ' "  . . . . . ,,"h i sk;v. rY0 . .T. H. Hpntz,  JI'. . . . . . . • . • • . .  "�ill r ,  fT. R .  :\l\,f'rR . . . . . , . . . . . . . . • . . . . . . .  �:��: G'!:��l. B!;l�('I�.C�;��s& . ,��' . .  : : :  : :  : :  : :  : :  : : 

:;�. ()fi� 
!'i:1. 743 
1)�. RO:l 
fi�. R20 
"". R22 
� " . R41 
fi�. Rf)ri ;'� . �(j6 
!')'-=t �7n 
)":'1 R�() 
;;� ��5 
!'i'1 . R�fl 
!'i't R�7 
fi::l ,RQQ 
fi � . �Rn 
!l2. R!=lO 
1""l..J>n1 
Oll ._ 
fi3 82il 
!)�.R2:� 
5 � . R27 
5�.R74 
fi�, m 4  
53, 905 "�jnf's,  To-Kalon ,,"111(> Co, . . .  , . . .  , . .  'Yorstro. wool e n .  fi nd C'otton-mixed pi pee 

�On(J R ,  Griffon Co . . . . . . . . • . . . . . . . . . . . . •  fj;1, fl l !)  \Y rpn ch<:'s ,  �lossbrl'g' "�rpn (' h  r,) . . . . . . . . . . .  i'i�. flfl5 ·W'ringprR.  Amf'rica n '\V l'in7Pl' Co. . . . . . . . .  fi�. 742 Yea'St, New Process YOlS,1' Co . . . . . . . . , . . . .  53, 759 

LA H FLR. 
"A.  1\' 0. 1 , "  fol' tea,  A . & G. l\fr\'E'r  . . . . . .  12, \)32 

"COlc�I���;f' r  
f

C
r
o .  a 

. . .  ���t: . .  ���S.�' • • •  ���l��'.i:�: " !C l e o  . .  ' for a hcvcrag-p. W .  E .  Rilev . . . . . i�:g�8 
" Fi re: rhif"f, " for a dry chrmical fi re ('x-t l ngnishrr, '\VE stern y.-'irp A pplianre 00. 1 2 , 930 "Gay ' s  Islmld BrHnd ChIms, " for call1H'd C'la mR , E. B .  Hart . . . . . . . . . . . . . . . . . . . . 1 2, 9:13 HOld Gel'm a n  Lagf>r, " for bper, ,,\\7'iImanns-RroR.  C o .  1 2 93 1 "Thp Vi rginia Brand,  , ; . f�;" 'p�r'k ' p·r�)d'�dt·s·. ' 

Languon &, Boyd . . . . . . . . . . . . . . . . . . . . . .  12, 934 

P R INTS.  

Rochester Steri l izing Outfit ���liig::F. 
It combines the three great sterilizing necessities all in one apparatus. " • , 

A� IN STRUllEN T STERILIZ ER } All Three _,, __ : . 
A DU ES 8 I "S G  8T.ERII .. IZEU Bnd in One Asth 
A WATER STERILIZER Apparatus. . < _  

Fitted to  a Ught, 8trollg', three coated an� heav.l l y  baked enameled stand w i th gas or gasoline burner '�:�! -
under ea�h Sterilizer, or a shelf tor l'runus 011 stoves, as you prefer. Ask your instrument dealer, or ' f;  
write for further deseription to 

WILMOT CA8TL E CO., H A Elm St. , Jloehe.ter, N. Y . ,  U. S. A. 

R O Y A l,  � I A JI EtolE tol T A T E  R A I L W A YS 
Tendars are req uested for t he  s. u p p : y  of 9 PaStoiellger t..4 0comotives anq ')' (� o o d !'!l  Loeo rnntives 

with Spare parts.  D rawll1gEi, a n d  COlH1itlO�lS may be o btaine(l against paym ent (I t  jf L W  pel' set a t  the Siamere 
Leuatiun in \Vashi ngtoll .  Sealed teDders WIth t h e  tnSCl'i pt lOn • .  Ten der fur  Locomotives ) J  must b� for ward ed 
to the undersign ed i n  whose office they will pub li cly b e  opened at 10 a. ill, on t b e  12th ot beptember. 1�J(j6. 
B::' ngkok, the fUtb of March, 1906. rrlle Director General ,  L. \'YEll .. ER. 

LET" US · BE  , YOUIt FACTORY , "WRITE FOR ESTI MATE ON A N Y  ARTICLE 
• YOU WANT MAN U FACTURED STAMPINGS. M ODELS. £X PER,' WORK 
W RITE FOR FREE BOOK LET THE C LO B E  M ACH I N E  &. STA M p·I N C  CO. 9Z0 Hqmllton St., Cleveland, O.  

A Remarkab le  Motor Car for $40 0 1· ... :f�tJ.il:J1lH ( ' ''r l i s �  I>ngi n e _ ,  Brewe., 
<1 H .  1'.  Air Cool ed . W eight bOO lb .  i\'l a:ximll1TI :;;peed '25 m \ l e;; per I .l..'!l.� and !3uttlcfti, M �cb inery . rr:HE V I I /l'�H  

��Il��l1��.e��;e �;�il�l�,,!e�s, �b t�WE'�ni��� Pr�ilj�.ou�s��i�h\l:l� c;�\�.�:�?�:�� I 4 ..  :\� FG.  <. O.  t9H (,hnton S t . ,. � I lwaukee , Wl�. 

equalling 41 ) to I reduetion, m o r e  tha.!l double a n y  gear-driven car. W i l l  
easiJ,Y llegot.iate ::S lIer cent. g r a d e  WIth two pa%en� ers. Ver.v rowerful MODELS & E X P E R I M  E N T A L  W O R 1( . 
th�o\lgh sand or lll.nd . .:'I l ore !han 25 forward spepd�. :·ds(),�P\'e:se. A s  Inventions deve loped. Special �lachinery. ����l��il �l���r;��{;e t��l� ;:�:l��tl F��ll �ljli·p:i���I:p�i;;��?erOi��ll���:� 

Car. E. V. BAI LLAR D .  24 Frankfo rt s t r e e t .  N ew York .  
Fan t o  keep cylinder un iform ly cool .  T h e  lowest-pnced and best 
:l\Iotor en.r in the world. Energetic agents wanted in 
tory. \Vrite for free caralog, and for agem:y prupositiull. RUBBER ' "'�ALTIL\}I .MFG. CO., Walt.ham, M ass. � LT. 8. A. 

Expert Manufacturers 
Fine Jobbing Work 

PA�KER, STEARNS & CO .. 228.229 South Street, New York 
DVSTLESS 

HOU$�el�aning matbin�rv OLD OOLD, SILVER AND PLATl N U n  BOUGHT 
Ship to us 1:lnn we w l l l lemlt ('ash Imnled r a t elv. 

ASHER KLEINMAN, 250 Ft h Ave , N. Y. C I t y . ,  N. Y 
f -�" 

I" 
(i.'i .� 
I;·r 

Stationary Plant 
for private residences. Uses 
power from lighting current, 
$3 50 and up. State s i z e 
of house. 

Private plants for office build� 

PROltl PT D E L I V E R I F S  FOlt I, A R G E  OR 
sma l l contracts for wooden or metal parts , n ovelties. e t c .  
R : dgefield :Mf". Co., Room 1300. 31 Union Sq. New Y ork 

lll odel and j<·xperiw e n t a l  Work. Years of ex· 
perience. M. P. ScheU, 1759 Union �t., San Franci::;« o 

" " I  

===:;;:J 

ings. department stores, etc. 
Portable piants for residenM 

tiai cleaning busme&:;, $2, 000 
and up. We Hell exclUSIve 
city rights. Over 85 eompanies 
now operating. 

MODEL'S tC�A,Cf:J1}fgq��1f%9G��L� ESTABLISHED /867f1i W R I T E  F O R  C A T,... � O (, U E  o r  M O O [ L  � U P P'Ll E S  

General Compressed A i r  House Cleaning Co. 
4467 Olive Stree t ,  St.  Lou i s,  no.  

Capable German specialty h ouse desires tbe general 
agency of a promin en t factory fer 1\1odern High-speed 
Lathes and Milling :.\iacbinE.s.  Inquire of M. Z., 9510, 
Rudolf }lossE', Hamburg 

Men ar:.d b o y s  w anted to l earn plum t: i r g .  plast.E'ri ntz, 
bl'icklay i l1.!l. �pecial otTer life w h o l al's b i p  fifty aollal'l'. 
easv payments. Po�it ion ,an d union card guaranteed . 
Free catal ogue. ('OVlltl tlIOfl. 'l'rade "3c>h ools, 239-243 
'renth Avenue. New Y Jrk. Chicago . Et. Louis. Str�w matbin� 

� Products � 
In HIGI1 BRASS, LOW BRASS 

and STERLING SILVER 
from 1 inch down. 

ql l l l l l l l l l l l l l l l l l l l r l l l l l l l l l l l l l r l l l l l l l l l l l l l l l l i l l I 1 1 1 I 1 IIII 
Quotations Made From nodel 

or Working Drawl Dgs 

II I  I I I  i I I  I � J I I ' I � I I I  ' 1 1  I . I '  I ' I ' l l  I . I I I I  l i l l i ,  I I I  : I I I  : 1 I 1 I I I I I  i 1 I I I  

Models and fxper imenta l Work 
Mechanical and Electrical Devices. Small Machinery. 

J. L IiJNZ, 310 Hudson Street, New York. 

Fac?o��:GE W. ��ov.,�d�n��R. I. M OD EL A N D  E X P E R I M ENTAL W O R K. 
�Lectrical and M echanical Instrument s.  �ma] J Mach'y 

O f 
E DWARD KLE I N SC H M I DT .  82 W. Bro adway, New Y o rk Wonder Lighting ut its " , . 

F O R  F A R 'U .  S H O P  C O T T A GE I'I.t:tl.�liI:l'l'il •• ti ••• illii 
or PRIVATE RESI D E N C E  We make. or will urnish com'plete ontfit for malting, 

We manufacture the ouly f,ma l !  ou lfit  &11 sty!es. NEW YORK STENCIL WORKS,. 
for this purpose. 'l'hink o f  it ; Je:..s than 100 .Nassau Street, New York. 
one-sixth cent per hour for eal'h Hi e. p. --�-.---- ---�--
lamp. 'Nhy fo�y 

a
m;�(;r t�;�e�tt�is aI'f°���: B E A W A T e  H M A K E R want to make the home �end for our free book,  Row to he a  \Vatchmaker. Stone 

cheer��e a�av�he
m����.� \ School of Watchmakir..g, 904 Globe Bldg. ,  St. Paul, �1inn. 

send for our new 
50-psg", eat:ij()�lle. 
O u t fi t s  f r o m  
$125 up ; 6 t o  60 
lights. 

'I'IIE R. M. CORNWELL CO. 
406 South Salins Street SyraClll!Oe, N. Y .  

:N e w  York Office, Q .J'I'azk .&ow Building 

Are you interested in Patenrfl, Model or Experimental 
wor k l Our booklet entitl ed WHAT WE DO-H OW WE D O  IT 

vvi11 be sent to you on request. 
KNICKER.BOC KER MAClIINE WOR KS. Ine., 

8.10.12 Jonel!l. Street. New York. 

INDUSTRIAL OPPORTUNITIES 
on the 

LEHIGH V A L LEY RAILROAD 
Desirable sites for manufacturing purposes can 
be obtained on reasonable terms. 
If you want to establish a new industry or re­
locate one already established, information to 
your advantage may be obtained from 

P. H. BURNETT, Ind ustria l Agent, I 143 Liberty St.,  N. Y .  
"Boys Indestructi ble Hose . "  f o r  hosiery ,  .... =======================================: ••• RacinE' Fp(>t Knitting' ('0.  • . . . . . . . . . . . . . 1 . 6D8 
"Composite Brick , "  for bricl{ manufacturpd 

from a ('ombination of sand, lime, and 
cement, L. Elkus . . . . . . . . . . . . . . . . . . . . . . 1 , fi99 

"l\Iontt'f'ul :'\[alt RyE', " for liquors, N. 1\1. 
Uri & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 696 

HTarit a . "  :01' cigars, Am('rif'an Cigar Co . . .  1 , 695 
",",7'(, Root for Fleischmann ' S  Yt'as.t , "  for 

yeust. Stahl & Jaeger . . . . . . . . . . . . . . . . . .  1 , 607 

A printed copy of the sppci ficati on and drawit:ig 
of any patent i n  t h g  forpgoin g- list,  o r  any patent 
in print iSSllPd s ince 1863, \yill  be furnished from 
this office for. 10 cpn ts , IH'ovided thf' name and. 
nnmber of the patent desired and the date b(;' 
�iven .  Address Munn & Co . , 361 B roadway, New 
York. 

Canadian patents may now be obtai npd by the in�  
v('ntol'S for any of t he inventions nemed in the fore­
going Ust. For tprms and further particulars 

Your Vacation 
may be spe n t  i n  o n e  uf Nature's playgrounds,. where buoyant, dear air, 1 .200 
closely linke� lakes and streatlls, genial sunshine, virgln woods and high­
lands, splendtd trout-fishing, cooking that '\yill make you fat, canoeing, loafing. 
and running across mighty nice people will re-create yon i n  mind and body.­
Algonquin Park and sur rounding district t n  O n tario, Canada, is the place , and 
the Orand Trunk Railway System is the way. Through car conn'ectloDs 
from Boston, New York , Buffalo and Chicago. Write for our r esort booklets 
on Algonqnin Park, Muskoka Lakes, Georgian Bay, and Temagami Region to 

T. H. Hanley, N. E. Pass. Ag't GRAND TRUNK RAILWAY SYSTEM, .360 Wasbington St., Boston 
address MUDU & Co., 361 BroadwRS') New York . • !-______________________________________ .... ____ .! 



Statlonarl es. Portabl es, HOlslers .  P u m p­
ers. Sa wing and Boat Outfits, Combined 
with Dynamos. 

G a�oline, Gas, Kerosen�. 
Send for Catalog ,,., 

State Power N eeds. 
'CHARTER GAS E N G I N E  C O  . •  Box 1 48 ,  S T E R L I N G ,  I LL.  

8 I A l l  varieti es a t  low est pnces. B e s t  uallroad 
Track and 'Vagon or StOCk �cale� made. I 
Also 1000 useful artICles. l D c l u ding Safes. ca 8S Sewmg :.l achines, BIcycle" Tou l "  etc, ' a v e  

Money. Lists Free CHICAGO SCALE co . . Chi ca�o. I I I .  

�\�� �t��M®�©)i�t�� 
Toledo Ohio.U 'J'tt... 1 2 5  , V u lcan P l ace 

� I Je VUICMlron worKS, co. 

Bausch & Lomb-Zeiss 
S T E REO 
Field filasses 

These Glasses are the 
s nl a. l l e s t .  hghtest, 
nlOst po w e rf u 1 and 
give best optical re­
s\.\lts. No others like 
them. 

Send to-day for 
catalog. 

Bausch & Lomb Optical CO. 
ROCHES TER, N.  Y.  

New York. Boston. Washington. Chicago. San Francisco 

Ga.soline Engines 
J ust a little investi�ation and comparison with 
ot b ers wl1J sh o w th eir superiority. Strength, 
Simplicity. Efficiency and Econumy are tbe 
distinguishing marks of every I .  H. C. power. 
Adapted to use in shops of aU kinds, pumping, 
industrial plants. exp eriment stations, etc. 
Horizontal . Vertical, Portable types. Sizes 
from 2 to 15 h orse power. Write for catalogue, 

I n t e r n at i o n a l  Harvester C o m pany of America 
(Incorporated) 

'l C lIom'oe Street. ClticBg'o, III. 

Perhaps You Want To Know 
�����tg;n,fO�l�. 0 

U'l�bfs r9�ti����� 
cloth-bound Tool C' atalogue 
� o. 22 tell s you a1l you need 
to know about ever'v tool made 
with illustrations of each It 
will be sent to your ad dresR post­
paid for $1.00 wlI ich you will get 
back from tlIe first $10.00 pur" 
ch ase you make from us. Write 
for it to-day. 

MONTGOMERY & CO. 
105 Pulton St. , N. Y. City 

Scientific American 

R I CHAR DSON E NG I NEER I NG CO. HARTFORD, CONN.  

Mullins Pressed Steel Boats Can't Sink 
Easier to Ro'W-Absolutely Safe 

Made of pressed steet ,with air chambers in each end like a life boat. 
Can't leak-crack-dry out or sink-last a lifetime. Every boat 

f���ist 
e��. lo��r��t���:!. 

H A R R Y  R. G E E R  CO. ,  1 0 1 5  P i n e  Street,  SI.  l o u i s ,  M o .  

S TEA M  US ERS 

aainfiow Packing 
The original and only genuine 

red sheet packing. 

The only effective and most 

economical flange packing in ex­

istence. 

Can' t blow Rainbow out. 
For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 

the full length of each rolL 

Manufactured exclusively by 
PEERLESS RUBBER fIFO. CO. 

1 6  Warren St., New York 

Make Your Whistle Heard 
You can hear for three miles on water 

TIlE WA'l'RE8 GAS E:X GINE WI1I8'1'LE 
whlch is a. 1·4 H I .  pIpe connectlOll \Vltl1 the cOlnptesSlOll 
�n!hf3�o�\�h��ll�ni�

h 
a��tt��.

an��:a�hi��le
a 

I�
tl�I��lltl1�� 

@pent �a@, so that little or nothIng is taken from the 
power. 'l't-e ",histle tone is knowll as the " three 1<;lIle 
chime." Is det:1ch:.ble. Tank is made of cold pressed 
steel. Booklet free . 
Walres Mfg. C o . ,  1 1 3 7 Broadway, N. Y. C ity 

Short Out I f  You Want to 
- Buy a Machine­

Engine, Boiler, Power Equipment, Electrical, 
Steam, Pneumatic, or any other Machinery­
anythin(J in the Machine line-TELL US what you 
want and we will see that you get full descrip' 
tions. prices. ca :,alogs, etc. , from all first·class 
manutacturers. No char(Je for this service. 

MODERN MACHUiERY DAILY NEWS "ecnrity Bldr:-. . Snite 1 0 Chicago 

Civi l 

Used by l ort y of the leading­
Automobile and motor boat 
manufacturers. S U I t a b l e for 
IJ,ny gas or gasoline engine US� 
mg mak e and break or j um p  
spark ignition. 

EVERY BATTERY GUARANTEED 
to gIve satlsitwtioll or purch ase 
money refunded. 

W I T H ERBEE IGNITER CO. 27·31 Thames St • • • NEW YORK 

fngineering and 

guaranteed. The ideal boat for families-summer 
resorts-parks-boat liveries, etc. Strong-Safe­
spf'edy. Write today for Ollf large catalog of row 
boats, motor boats, hunting and fishing boa.ts. 

The W. H. Mullins Co.,  llB Fr&nklin St., Salem, O. 

ALWAYS AT WORK. 
Install an Apple Bau,ery Cbnrge,r 
on your auto, boat or engine, and It works 
whenever the motor is g-oing, alld keeps 
the butteries always full and ready to 
furnish fat, hot spal'ks. No  ignitiLlll 
!iy!item is complete without it. " Trite 
to-day for full information. 
The Dayt.on Electrical Mfg. Co., 98 St. Clair St., Dayton, Ohio. 

H A S B R O U C K  
SAF E ! 

S I M P L E ! 
S I L E N T ! 

S AV I N C ! 

'DETlWIT Motor New Model 

I �UID:MARINL 1 9 0  6 
The Smoothest Thing That Runs 

Noise Friction and Uneertaintv red�qld to It mrnirnnm. i The�'1'�8tl}tfj'f a high, stand'al"d11£ inMMactur.ing-w�ich.,?e�Iltl!Teryl 
! piece of metal testt.d-not by rule of thumb, but by se}elltlilc methods, 

on 
a l<���;�;1������!I�l�\�:�!r:{)���e JfE{}R:Ji� AyTO-MARINE MOTOR 

Pass��T�n ��ev:��kfn�
aieo.l(�.�O °A�10:!�31��I;�:

e
��SOli�e engines 

this year, not mereli assembling parts made In varIOUS factories. 

WE M A N U F AC T U R E  T H E  M O T O R  C O M P L E T E  
A N D ' G U ARANTEE EVERY M O T O R  W E MAKE 

1 %  H . P. ,  $33 . 1 5. Engine only 

3 H. P. will develop 4 H. P. , $44.00. Engine only 

For stationarv p.o�er purposeS, we equip th�se engoines with the Auto 
Adjustable Governor, at an addition of $5-maktng one of the most 
satisfactory gasoline engines for power purposes blllit. 

Write for Catalog desl�ril;illp: Allto-Marine Motors 
1 to :to II. P. and Auto Adjustable Governor. 

DETROIT AUTO�nA RINE CO. 

75 E, Congress St. , Detroit, Mich. 

F. G. HALL, MgT. , 95 L!haty Street, � ew York 
The Bourse, .PhIladelphIa 

The only builders of Auto-Marine Engines 
in the World 

Are the most "ymmetrical in de!iign, 
accurately eonstrueted of any mariue 
engine made. 

The designer of " Lead.er Engine!i " 
has had 20 vears of ACT UAL PRACT [­
CA L  experienee in building automobile 
and marine eng.ines-----each part of every 
:�;i�i�;l�;a��RO�G hkc'R��r:� 

s
��� 

gine with all parts absolutely INTERCH,�N GEAJ�LE. 
1 1-2 H. P., only $ 1 5 . 0 0  complete ready to Illstall In any 
la

T�h;:'lowest In Price tor adual H. P. developed of any en­
gine made. 

'Vrite for our new catalogue-MAILED FREE. It ex­
plalns gp.s .engines more thoroughly than an¥ other and tells 
why we can make a good engine itt a small prIce. 

CLAUD E  SI:STZ, M anufacturer 
292, So. Front Street GRAND RAPIDS, MICH. 

THE MIETZ 6. W EISS 
seng.l;iogue OIL ENGINES 

Surveyors' 

Stat io nary 1 % to 80 H .  P, 
Marine 3% to 1 00 H .  Po 

Use KEROSENE and FUEL 
OILS. Direct connected Gen· 
erators, Pumps. Air Compressors. 
Hoists, etc. Thollsands in use in 
aU·  parts of the world. 

A (; G U :S T  iUI ETZ 
12So138 Mott St. , New York, U.S.A. 

Instruments 
DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest bouse in t h e  world. Try us on B L U F.  PRI NT P A P ER, TRACING C I,OTR, DRAWING 
INKS, or SU R VE Y IN(� and ENGINEERING I NSTRU M ENTS 

A. S. ALOE CO , 507 Olive Street, - St. Louis. Mo. 
Write for Catalog. " Sent Free." Correspondence Solicited. 

CAN YO U B U Y  THE LATEST AND BE8T A U TOMOBILE 
PARTS, SUNDRIES AND SUPPLIES ? 

NEUSTADT AUTOMOBILE AND SUPPLY CO, 
726-730 S. 18th STREET, ST.  LOVIS, MO. 

JUNE 23, 1906. 

C\OLD GALVAN I Z I N G .  
AMERICAN PROCESS " N O  R OYALT I E S. 

SAMPLES A N D  I NFORMATION ON APPLICATIO N .  
N I C K E L 

AND 

Electro · Plating 
Apparatul and Material. 

THE 
Hanson & Van W i nkle 

Co" 
N'e,,"'arJ •• N. d. 30 & 32 S. Canal St. 

Chicago. 

Don't Strop 
YOUR RAZOR 

Iusl lather and shave with a CUlette, 
the razor tha t is al ways ready -always sharp. 

The Cillette is Ihe 
only razor in which 

ihe blade can be adjusted for close 
or light .having, and each blade will 

give an average of more than 20 
satisfying t:haves without touching a 

strop - in fact. you forget that you 
ever owned a strop. 

1 2  double-edged blades with each sel­
all blades asceptic and none tesharp .. 

ened ; when dull, throw away as you 
would a used pen, 
PRICES : Triple Silver-Plated Sel with 
1 2  blades, $5 .00 ; Standard Combination 

Set with shaving brush and stick soap in 
triple silver-plated holders, $7.50. 

10 Double-Edged Blades, 50 cents. 

Sold by leading Drug. Cutlery, and Hard. 
are Dealers. 

I�I l£ONCRETB MIXER� 
ll:l��:l�:ut �h� 1�(�������l0;:��!t�� (�h���\iO���:� �h� 

,,0 . thorotlghl�' th:>t It perfe�tly incorporated ('oncrete is lJlSllfed. The absence of cornpliCtlted parts and the double strengthened steel drum give great durahility. The IQng dischar'lre spout and the Jow feed It'Yet perm!t thl;' rapid feeding and removal of the mIXed concrete. The drum :is fen 
and discharged while in 
motion lI'ithutlf Cll:trl<!l!1� 
the position. \\V" 111" 1 1 11  
facture 1'0J'tal,Je awl �ta� 
tinnan.' Batdl and Con­
douou':! Mixers for Hand, 
Horse and Steam Power. 
\Vrite fOr catalog. llIcKel''e)" toncl'ete 
N.Y. Ltf�i��,!,eChic���: 

Ill . ; 1215 Filbert St.; Philft., P,'l. 

Whitewash Your Buildings \ At Lowest Cost 
W ith a Progress Spraying and 
W hitewuf'lhinp: 1\1 acnine. One 
man ean apply whitewash or 
cold watel' paint to 10,000 square 
feet of surface in one day and 
do better \vork than with It 
brush. It is also a(iapted for 

fo;prt'ading disinft'c·tants, 
d(·stroying in�('l't pest.s 
and disf'IlH'& ()JI trf't�s, 
" t' g t' t. l\ h l (' �  lind o t hf'1' 
p )  U 11 t s ,  nxlin:,:ui'lhing 
fires, wu&hing " iudows, 
wagons. f'te.,  and other pm poses. The mac:hme 10, l eal l y a l i l t l",  water :,ystem ou whee l s  tJel'al1se thl< (;':15:-'· ���'�I�:��do�iir�ai���iFe l��:i�i:�r�� tb���

s
��

e 
f�(;'�c�:���� I�� 

own level. The Prog-ress, 12  j!al lon sill"" costs ollly $21 .00 : 
the 20 gallon size, $30._(lO. It will last ,1. l ifetin .. e and pays for 
i l self the first year. Other fypes of Iuaehi-nes sold AS 10W.:JS I $9 and l\' lV. Write for detailed description. 

Dayton Supply Co. ,  Dept. R, Dayton , 0 

Mound City Dishwasher 
The Only Scientifically Constructed 

Dishwasher on the Market 
No M o re Drud.g e ry 

Di shwash l n g  M a d e  Easy 
Washt's all Kinds ot dishes, 

p;lass and silverware. Can be 
used on gas, oil. wood or eoal 
stove. Family size will wash 20 
to 30 assorted piece.., at one time. 

There is mOl'e popular demand 
for a cheap, pradieal and d{ua­
ble Dishwasher than any article 
that ('an be mentioned. Every 
lady wants one. Agents wanted 

Our agents. both men and 
women, are making Big :\10ney. 
Secnre the agency tor this won-

f �
e
::�!s s�

l
:�t!� );�u:li

e
��)I:�/l� 

countrie<;. Send at O!lce for 
testimonials. f u l l  partIculars 
a.nd prices. Dept. B. 

M o u n d  C ity D i shwasher Co.,  Dept. 6 2 8 ,  S I .  l o u i s ,  M o .  

Eureka macnine Co. 
Manufacturers of 

CONCRETE 
fllXERS 

and 

Block 
Machines 

Write for Catalog A 

W H E R E � ANSW E R - I"  
P R O O F  .1 " O U R  1 906 CATALOGUE A N D D I SCO U N T  SHEET.', 420 N Jackson St. , Jackson, Mich., U,S.A. 




