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AGRICULTURE THE TRUE SOURCE OF OUR WEALTH. 
It is believed by Mr. James J. Hill,  whose life work 

of developing, by the provision of transportation, the 
unoccupied lands of the United States, has peculiarly 
fitted him to speak authoritatively on the subject, that 
the most serious economic question of the future will 
be to provid e  the food supply of the 200,000,000 peo­
ple who will be seeking for homes and work in the 
United States by the time the present century has 
run half its course. In the course of an address at 
the opening of the Annual Agricultural Exposition of 
the Minnesota State Fair Association, Mr. Hill stated 
that no nation in history was ever confronted with a 
more pressing questi on than tJ:tat of providing for the 
1)0,000,000 of additional population which , within the 
next twenty years, must be housed and given empl oy­
ment; furthermore, he believes that the one and only 
adequate resource before us is  the productivity of the 
soi l .  In solving the problem, the first fact which must 
�e brought home is that of our dependence upon the 
cultivation of the soil ; for Mr. Hill considers that 
agriculture, in the most intelligent and comprehensive 
mea,ling of the term, is something almost unknown 
in the United States. The govern1llent estimate of the 
value of all farm products last year was $6,415,000,000, 
which, after it had been discounted for high prices 
and current favorable conditions, would be represent­
ed by an average total of about $5,000,000,000. Govern­
ment statistics also state that of the lands taken up 
in the United States, a l ittle less than one·half is  
under cultivation. Were the other half  utilized the 
output of the soil would be practically doubled, even 
if no change were made in the present methods of 
cultivation. But by directing surplus population, not, 
as now, so largely into the cities, but to the soil, and 
by the adoption of the advanced methods of cultiva­
tion used elsewhere, the present minimum yield would 
be so largely increased, that we coul d add ten billion 
or even fifteen billion dollars to the national wealth. 

The methods by which the yield of the soil could 
be increased are three, and they are well known though 
but little practised. First is the rotation of crops, 
which is so little followed that the majority of our 
farmers have been raising, year after year, the same 
�rops on the same land, until the soil is all but ex· 
hausted. The second metho d  of increasing the yield 
iR the liberal use of fertilizing material, and the third 
and most interesting of all is better tillage. 

As showing what intensive cultivation will do, Japan 
is quoted as supporting 45,000,000 of people on t en 
th ousand cultivated square miles, aided by the food 
products obtained from the sea; while a market gar­
dener of Paris is quoted as d eclaring that all food, 
animal and vegetable, required for 3,500,000 people of 
two great departments of that city could be grown by 
methods already in use on the 3,250 square miles of 
garden surrounding the city. 

What is needed is a return to conservative and 
economic methods, a readjustment of national ideas 
which will place agriculture in the very forefront. 
The present tep.dency to regard manufacture and trade 
as Jhe only forms of progressive activity, and the false 
notion that riches can be built upon these at the sac­
rifice of the fundamental form of wealth production, 
must give way 1<; a recognition of the fact, once so 
well understood, that the soil is  the foundation of, all 
wealth and prosperity. Ackno':;ledgment of ·this prin­
ciple will have the double advantage of vastly in­
creasing the agricultural output of the country, and 
at the same time of checking that deplorable migra­
tion from the country to the city, which has lowered 
the percentage of agricultural labor to the whole body 
of pers()ns engaged in gainful occupations in the 
United States from 44.3 in 1880 to 35.7 In 1900. 

,. f .... 
A SUGGESTED CURE OF GUN EROSION. 

We direct attention to a letter on gun erosion pub­
lished in another column from a correspondent who 
disagrees with the position taken in our editorial of 
September 15, in which we stated that the erosion is 
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probably due to the escape of gases past the base of 
the prOjectile. Our correspondent is of the opinion 
that erosion is due to the fusion of the metal of the 
bore by the great heat of the powder gases, and his 
argument will well repay the pernsal. While we are 
not prepared to state that this cause plays no part 
whatever in erosion, we are still of too opinion that 
the major part of the damage is  due to what w e  may 
call the abrading effect of the white hot gases mov­
ing at enormous velocities past the projectile. We 
are well aware that our suggested remedy of providing 
more perfect sealing at the base of the shell is not by 
any means new; but we are inclined to believe that 
the failure of previous attempts has been due to the 
incomplete or inadequate means employed, rather than 
to a misconception o f  the true cause of the difficulty. 
That the destruction of the metal is due to the abrad­
ing effect of the gases is suggested, furthermore, by 
the fact that where leaks occur in the compressed air 
mechanism of the torpedo, it is found that the enor­
mous velocity of the escaping air cuts away the metal, 
gradually enlarging the orifice. The fact that erosion 
is  present throughout the full  length of the bore 
( though in decreasing amount toward the muzzle) is 
due, we believe, to the fact that the copper rifling 
band, a s  now made, is  too small, too narrow, for its 
work. If a band 50 per cent, or even 75 per cent wider 
tItan the present band were used i n  conjunction with 
a suitable obturating pad at the base of the projectile, 
the pad would prevent the initial escape of gases until 
the rifling band had been driven well home into the 
rifling, after which the larger band would,  we believe, 
take care of the gases until the projectile had left the 
gun. The question, however, cannot be decided by 
theorizing on paper, and we believe that it would well 
repay the cost of thorough experimental investigation 
at the proving ground.  

The suggestion of our correspondent that the best 
solution of the difficulty lies in the use of high-speed 
steel for the material of the inner tubes is well worthy 
of consideration, and we commend it  to the investiga­
tion of our ordnance experts, No objection could be 
raised on the ground that steel of this quality would 
be liable t o  fracture, for the reason that the method 
of building modern guns, either by shrinking on hoops 
o r  winding o n  wire under great tension, throws the 
tube into a state of initial compression so great that 
even the powder pressures are unable to overcome it, 
and the tube is never, at least in the wire-wound guns, 
subjected to a tensional stress. The cost of making 
a test on a gun of small caliber would not be great, 
and in view of the rapid loss of accuracy and short 
life of modern breech-loading guns, the higher cost 
of the high-speed steel· 

would probably not be found 
to be an insuperable objection to its use. 

�--�- . .... .. 
WIRELESS TELEGRAPHY AND TELEPHONY IN THE 

JAPANESE NAVY, 
A representative of the SCIEC<lTIFIC A1\IERICAN was re­

cently accorded the privilege of an interesting talk 
with Dr. Shunkichi Kimura, professor in the Imperial 
Japanese navy, who is on his way to Europe to attend 
the coming International Wireless Telegraphic Con­
gress at Berlin. Dr. Kimura is one of the foremost 
experts on this subject, in Japan, and the wireless 
telegraphic system employed during the late war and 
in u se to-day by the Japanese navy is of his inven· 
tion. All the methods of wireless communication ex­
tant at the present time are based upon the same 
principle, and the various systems are differentiated 
principally in detail. Hence it will be understood that 
Dr. Kimu ra's invention, as he himself says, was prin­
cipally of a constructive nature; but nevertheless, as 
such. it was considered by th e  Navy D epartment to 
possess so many distinct advantages that it was 
adopted in all its details. The German "Telefunken" 
Company, the exploiter of the foremost German sys­
tem. has claimed that Dr. Kimura's invention is an in­
fringement of its own patent rights. and the matter has 
been taken to court, though no decision has as yet been 
arrived at. 

In 1900 the Navy Department of Japan appointed a 
research committee for the purpose of investigating 
wireless telegraphy and telephony, and of this com· 
mittee Dr. Kimura was a member. In 1903 a new 
laboratory for test purposes was erected at Yokosuka, 
at the Naval Ordnance Depot. The Japanese govern­
ment conducts a similar laboratory under the De­
partment of Communications for like investigative 
purposes, but the two laboratories are quite distinct 
and, unfortunately perhaps, there is .no 'lrrelation of 
the work carried out in them. Considera .e research 
apparatus was imported from England, Germany, and 
the United States when the Japanese government first 
took up the subject of wireless commnnication. Dr. 
Kimnra in beginning his work at the Naval Labora­
tory, was enabled to study receiving and transmitting 
apparatus quite separately. one from the other, and 
thus, for instance, was able to measure the strength 
of the waves regardless of the action of the receiver, 
or to  investigate-the effect of syntonization regardless 
of the method of transmission. Practical experiments 
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to test his theoriero Hnd apparatus were carried out 
by means of temporary balloon stations at distances 
of 80 to 100 miles, and when these tests were found 
to be highly successful, the system was adopted by 
the Navy Department. At the same time Dr. Ki'nura 
discovered, quite unexpectedly, thai there was a de­
cided telephonic effect in certain phases of the wire­
less telegraphic phenomena, and this led to his most 
important invention of a wireless telephone system 
which is said to be on entirely new lines, and which 
has been so far perfected that it is  of practical utility. 
We understand that the Japanese navy has adopted 
this system, and will shortly install it upon various 
war vessels. We are, of course, in ignorance of the 
details of this invention, as it, together with Dr. 
Kimura's wireless system, are government secrets 
jealously guarded by the Navy Department. These 
important inventions were made while Dr. Kimura 
was acting in his capacity as an officer of the Japan­
ese navy, and he received no special remuneration as 
reward for his work; the inventions are not even 
pa t�n ted. 

As instancing the success with which Dr. Kimura's 
wireless telegraph system has been used, an occurrence 
during the late war may be mentioned. At the time 
of the battle of the Sea of Japan, the weather was 
foggy and hazy to such an extent that it was impos­
sible to see for a distance greater than five miles. A 
Japanese scout cruiser while searching for the Rus­
sian fieet suddenly found herself , when the fog had 
l ifted unexpectedly for a mOIDen t, practically in the 
midst of the numerous vessels of-the enemy. A wire­
less message was at once transmitted giving notice 
of the discovery, and this message was simultaneously 
received by all the vessels of the Japanese squadrons, 
notwithstanding that these were some 150 miles dis­
tant. Admiral Togo immediately dispatched a squadron 
of scouts, which kept in touch with the enemy and in­
formed him at five-minute intervals of the course, 
speed, pOSition, and location of the Russians with 
such accuracy that Admiral Togo was able to forecast 
with absolute precision the actions of the enemy. It 
was through wireless communication alone that it 
was possible for the Japanese commander to maneuver 
and place his fleet to enable him to strike the enemy 
in th e most favorable position and under the most ad­
vantageous circumstances. It is incomprehensible 
that the Russians made no attempt to interfere with 
the Japanese wireless communication, for it was after­
ward found that nearly all of the Russian ships were 
equipped with the latest and most efficient wi reless 
outfits. 

During the course of the war it was discovered that 
at certain times it was possible to transmit intelligible 
messages th rough remarkably long distances, even as 
great as 1,000 miles, notwithstanding that the in­
stallations upon warships are usually deSigned for 
maximum distances of about 300 miles.  These phe­
nomena were investigated statistically with the ac­
curacy and thoroughness which so often characterize 
the work of the Japanese. The researches were car­
ried on principally by Lieut. Yamamoto of �dmiral 
Kamimura's staff. He studied the conditions obtain­
ing at the times of these extraordinary messages, 
meteorologic and magnetic, paying great attention to 
the condition of the atmosphere, the hour at which 
they occurred, etc. It was found that it was possible 
to transmit messages over such great distances only 
when the atmospheric p ressure was very high at both 
the transmitting and receiving points, as well as 
through the intervening distance, and when the at-

. mosphere was practically devoid of outside electrical 
disturbances. These phenomena occurred most fre­
quently between September and April during the 
colder months, and between dusk and dawn, the maxi­
mum usually being between 11 P. M. and 2 A. M. The 
study of these phenomena in the Japanese navy was 
begun about September, 1904.  In January. 1905, the 
DeForest Company announced in the Electrician that 
a message had been sent across a distance of 600 
miles. No statistics concerning this message are 
available, but it is  probably true that the conditions 
described above obtained at the time that this mes­
sage was transmitted. Marconi made similar observa­
tions as far as sending messages at night is concerned, 
but without investigating with regard to the at­
mospheric pressure. It is believed that the United 
States' navy has been conducting researches on sim­
ilar lines, and has been aware of these interesting 
phenomena for some time past. 

.. � ... ., 
According to a report of the Yokohama Chamber of 

Commerce, a plan for dredging the harbor of Yoko­
hama inside the breakwater has been framed. It was 
originally inte.nded to divide the harbor into fonr sep­
arate sections, having 20 feet, 24 feet, 28 feet, and 3 2  
feet of water, to  faci litate t h e  anchorage of vessels,  
but,  in view of the advent of  large vessels, the authori­
ties found it necessary to provide berths drawing at 
least 35 feet of water. The plan has: accordingly, been 
modified, and the dredging work is to be completed in 
nine yeat:s' time. 
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THE HEAVENS IN OCTOBER. 
BY: HENB.Y NORRli; HUSSELL1 PH.I) , 

Our map shows the heavens as they appear in the 
early evening to an observer lying on his baek with 
his feet to the southward. 

The Milky Way extends its great arch right across 

the heavens. Along its line are many brilliant con­

stellations, for the most part familiar to us. B'egin­

ning in the , southeast, we see Sagittarius, the Archer, 

just setting. Above it, past a region of great star­

clouds, is the Eagle ( Aquila) near which is the small 

group of the Dolphin. Almost overhead, but rather 

west of the zenith, is the fine cross of Cygnus, the 

Swan, west of which is Lyra. 
Cepheus, which is not a bright constellation, comes 

next, just above the Pole, and then we reach Cassio­

peia which is much more conspicuous. Below this is 

Perseus, whose most remarkable star, though not its 

brightest one, is the variable Algol, marked with the 

Greek letter (3 on the map. 
Half-way between Cassiopeia and Perseus, ( though 

in the territory of the latter) is a bright connensation 

in the Milky Way, visible easily to the naked eye. 

This spot is one @f the finest things in the sky to look 

at with a small telescope, for it is a great cluster of 

stars, silme of which are bright enough to be seen 

separately with a field-
glass, though not by the 
naked eye. 

Still lower, on the north­
eastern horizon, Auriga, 
the Charioteer, has just 
risen. 

The summer constella­
tions are now disappear­
ing from 0 u r v i e  w . 
Ophiuchus and Serpens 
are low in the west, and 
Hercules and the Northern 
Crown are but l ittle h igher 
up. Beneath them we 
still' see a few stars of 
Bootes ( the Herdsman) 
which are following their 
leader, Arcturus, which 
has already sunk below 
the horizon. 

The Great Bear is at 
the lowest pOint of its cir­
cuit and lies flat on the 
northern horizon. Above 
i t  is the Dragon, whose 
head is still quite high, 
near Lyra. T h e  t wo 
bright stars (3 and 'Y mark 
its eyes, and from them its 
body can be followed on 
long curves to a point be­
low the Pole, between the 
Great and Little Bears. 

At 11 O'Clock, Sept.6 

At 10),;) D'Clock, Sept.14 

At 10 O'Clock, Sept.21 
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In the !loutheastern sky the principal group is 

Cetus, the Whale. Its brightest star, (3, is  quite con­
spicuous, since it stands very much alone, some dis­
tance to the east of Fomalhaut. 

The star marked 0 on the map is  not visible at, 
present. It is the famous variable Mira, which is 
usually to be seen only with a telescope, but which 
becomes visible to the naked eye for a month or so, 
at regular inte,rvals of eleven months. I ts next maxi­
mum is due toward the first Of December. 

THE PLANETS. 
Mercury is evening star throughout the month, but 

it is only toward its end that he
' 

can be seen, and 
even then he sets less than an hour later than the Sun. 

Venus is l ikewise evening star, and reaches her 
greatest brilliancy on the 25th, but she is very far 
south, and sets at about 7 P.  M. 

Mars is morning star in Leo, rising at 4 A .  M.  in 
the middle of the month. 

Jupiter is in Gemini and rises about 10 P. M. 
Saturn is in Aquarius, and comes to the meridian 
about 9 P. M. on the 15th, so that he is well seen in 
the evening. 

Uranus is in Sagittarius, setting at 9 :  3 0  P. M. on 
the 15th . Neptune is in Gemini and rises about 10 
the same date. 

NIGHT SKY: SEPTEMBER & OCTOBER 

a, 
�SOUTHERN � FISH 

Nitrification of Sewage by Sba])ow Filters 01' Fine 

Particles. 

Dr. George Reid presented before the Physiological 
Section of the British Association, a paper on "Nitrifi­
cation of Sewage by Shallow F'ilters of Fine Par­
ticles." 'rhe author stated that he had always advo­
cated fine-grain sewage filters, used as percolating 
filters, not as contact-beds ; but he had not until re­
cent experiments known that the reduction in the size 
of the particles allowed of the construction of much 
shallower, and therefore less costly filters. The Local 
Government Board did not pay any regard to the size 
of particles, nor to the depth of the filter, so long as 
the minimum depth of 4 feet was provided, the sole 
governing principle being cubic capacity in relation to 
sewage flow, irrespective even of the strength of the 
sewage. If nitrification were dependent upon the ac­
tivity of aerobic organi sms, it would seem that we 
should give as large a surface for bacterial growth as 
possible by reducing the filter particles to the smallest 
size compatible with free aeration and practical work­
ing conditions. He had obtained the best results with 
filter particles of � inch, while the usual practice was 
in favor of particles of from 1 inch to 3 inches ·or 4 
inches. Recently he had had an opportunity of ex­
perimenting with some filters which had for four 

At9 O'Clock, Oct.'" 

AtS),;) D'Clock, Dct.15 

At 8 D'Clock, Oct.22 

years illvariably 
high-class, effluents. 

given 
The 

The star a in this con­
stellation deserves special 
notice. Though now re­
mote from the Pole, it 
served the Egyptian as­
tronomers as a pole star, 
for about 3,000 B. C. the 
celestial p o l  e ,  i n t h e 
course of its slow circuit 
about the pole of the 
ecliptic, passed very near 
this star, so that it was 
even closer than Polaris is 
now. This star is also 
noteworthy for another 
reason. The ancient and 

In the map, stars of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-poiuted; fourth magnitude (a 

few), four-pointed; fifth magnitude (very few), three-pointed, counting the poiuts only as shown in the solid outline, without the inter 

mediate lines signifying star rays. 

plant comprised a strain­
ing chamber, three detri­
tus tanks, a septic tank­
which, together with the 
detritus tank, gave a pe­
riod of quiescence of 27 
hours-and a 14-acre per­
colating filter, 4 feet G 
inches deep, formed of lh­
inch hard non-friable par­
ticles. The septic tank 
effluent was applied to the 
filter at the rate of 200 
gallons per superficial 
yard by means of a power­
driven apparatus, distri­
buting the sewage at in­
tervals of five minutes. In 
the filters he had emhed­
ded four trays, at I-foot 
intervals, in such a way 
that there were no two 
trays in the same vertical 
line, in order to separate 
the effluents from different 
depths of the filter. He 
had found that the sus­
pended solids were prac­
tically retained by the sur­
face l ayers where the or­
ganic portions were lique­
fied. Within the first foot 
the organic matter was al­
most completely oxidized, 
the free ammonia being 
reduced from 1.71 to 0.03 
part in 100,000 ; the alhu­
minoid ammonia from 0.34 
to 0 .05; and the oxygen 
absorbed from 2 .18  to 0.<12; 
the oxidation of the car­
bonaceous matter w a s  
practically complete. Thus 
a very high-class effluent 
resulted from filtration 
through 1 foot of filter, 
and very little work was 

medieval astronomers always described it as of the 
second magnitude-that is, as bright as the

' 
Pole-star, 

or as the principal stars of the Dipper. It is now 
obviously much fainter, so that it would seem that 
it must have lost two-thirds of its former brightness 
within the last few centuries. 

Turning now to the southeastern half of the sky 
we see, not far from the zenith, the great square of 
Pegasus. One of its corners b elongs to Andromeda, 
but the other three are legitimate parts of the con­
stellation from which it is iHimed. 

rhe western edge of this square, e,xtended down­
ward, points us to the planet Saturn, and going as far 
again to the bright star Fomalhaut, which belongs to  
the  Southern Fish. Still lower down are some of the 
stars of the Crane, which can only be well seen from 
the southern part of this country. Capricornus, the 
Sea-Goat, and Aquarius, the Water-Bearer, lie above 
these constellations . The former is notable on ac­
count of the two double stars a and (3, and the latter 
because Saturn is n ow within its borders. 

The Fishes ( Pisces) are not at all conspicuous, but 
the Ram ( Aries) and the Bull (Taurus) are prom­
inent constellations. The latter includes the Pleiades, 
whIch are now fairly wen up, and the bright star 
Aldebaran, which is just rising. 

THE MOON. 
Full moon occurs at 7: 40 A. M. on the 2d, last 

quarter at 10: 31 A. M. on the 10th, new moon at 5 :  34 
P. M. on the 17th, first quarter at 8: 42 A. M. on the 
24th, and full moon again at 11: 38  P.  M. on the 31st. 

The moon is nearest us on the 19th, and farthest 
off on the 7th. She is in conjunction with Jupiter on 
the 9th, Neptune on the 10th, Mars on the lSth, Mer­
cury on the 18th, Venus on the 20th, Uranus on the 
22d, and Saturn on the 27th, at 5 A. M. This last 
conjunction is  pretty close, alld

' 
an occultation of the 

planet is  visible in Australia. 

• '1' .. 

The United States Navy Department, in its recent 
power extensions to the New York navy yard, has, 
through its bureau of yards and docks, adopted West­
inghouse-Parsons steam turbines, which will be in­
stalled in building 41 .  ' The present installation will 
comprise two 500-kilowatt units, operating under 150 
pounds steam ,pressure, 28 inches vacuum, and on su­
perheated steam at 100 deg. F. The power plant sup­
plies three-phase alternating current at 2,?00 volts, 
and 60-cycle frequency, to machine shops, drydocks, 

and other general purposes about the New York yards, 
including l ighting of buildings. 

left for the lower strata 

of the filter. The loss on calcination of the filter par­

ticles was at the depths of6 inches, 1 foot, 2 feet, 3 

feet, and 4 feet: 3.25, 0.99, 0 .65, 0 .53, and 0,53 per 

cent. There was, however, an increase of free am­

monia in the lowest tray. But the general conclusion 

seemed to be justified that, given fine particles and 

good distribution, filters might be constructed much 

shallower than hitherto, and that it was better to  in­

crease the area than to deepen the filter. 
....... 

The technical college in which the future engineer 

is to be trained has several important characteristics 

to maintain. First, to educate scientifically and tech­

nically those who shall lead the march of the coming 

civilization in industrial lines ; second, to educate the 

public to a true sense of the value of applying scien­

tific principles to industrial processes; third, as the 

university has for one of its functions the extension 

of human knowledge in any and all lines, so the tech­

nical colleges will recognize that the investigation of 
questions relating to applied science' is within their 

own sphere of usefulness. While the university asks 

no questions about the usefulness of the information 

gathered within its walls, the technical college must 

make its investigations in fields that are distinctly 

useful. 
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THE ERECTION OF TliE, QUEBEC BRIDGE. 
We present illustrati.ons sh.owing the pr.ogress .of the 

highway and railr.oad bridge a�r.oss the St. Lawrence 
River at Quebec which, when, c.ompleted, will be in 
s.ome respects the m.ost m.onu�ental structure .of the 

kind yet erected. The bridge will have a' total length 

Scientific American 
the limit .of capacity .of the t.o.ols by which they were 

made in the I1h.oPs. 
Our illustratiQns show the work of erecting the 

south anchor arm, which has recently been cQmpleted. 
The trusses are 96 feet 9% inches deep .over the anch.or 

pier and 315 feet deep over the main pier, and they 
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panel point are 10% feet d eep rtnd weigh 30 tons 
apiece. Each top chord is made up of twe�· eye-bars, 
and the maximum stress of dead, live� wi�d lOad, and 
impact reaches the enormous figure of over 8,000 tons. 
The tQtal cr.oss secti.onal area of the top chord tQ take 
the stress is 711 square inches. 

For erecting the anchor span, whose great lQad had 
to be entirely carried by the false work, it was neces. 
sary to put up eighteen steel-falsework t.owers rang· 
ing frQm 127 to 160 feet in height, which were braced 
together to form transvers e  supporting bents, one 
under each panel PQint. The bridge members, as 
they reached the site of. the bridge, were stored in 
a special yard, whence they were reloaded .on de. 
livery cars and run :out over the falsework tQ the 
desired PQint on the bridge. Here they were erected 
by a 54 foot wide by 103 root l ong steel traveler, 
which is 212 feet in height. This traveler is provided 
with 54·fo.ot and 66·foot cantilever extensi.ons for· 
ward at the top and t.o the rear at the bottom, which 
give tQ !� the Z-shape contour which will be nQticed 
in our illustration . The traveler runs on tracks at 
the level .of the roadway, and between the trusses, 
which, of c.ourse, it clears. It is provided with 3 3  
tackles o f  from 12 t o  55 tons capacity, which are 
operated by four electric hoisting engines of speCial 
design. The whole traveler with its engines complete 
weighs about 1,125 tons. The largest pieces handled 
thus far have been the center sections of the main 
vertical posts which weigh each about 95 tons. These 
posts have a cross section .of 5 feet by 10 feet with 
four transverse webs. 

Raising the T.oP Section of the First Main Intermediate Post of the Cantilever Arm, Quebec Bridge. 

In hoisting the heavy memb�rs into position, they 
were slung in the tackles, approximately at the ·angle 
at which they were tQ be built into the bridge, and 
hoisted intQ position and the pins inserted in no more, 
and in s.ome cases less, time than would be necessary 
in a bridge of smaller proportions, the celerity of 
erection being due to the f ac t  that practically the 
whole .of the work was d one by electrical power. One 
of our front-page illustrations shows the method .of 
hoisting the top chord eye-bars. As a single top 
chord panel is made up .of as many as twenty-eight 
15 x 2l-16-inch eye·bars, weighing altogether 140 tons, 
it was decided t.o assemble such a set of bars for one 
panel com.plete in the storage yard, space them to 
position by wooden fillers, and clamp them tQgether 
with. Yllkes and heavY�lts. , The set of bars was then 
hOisted, as shown in our illustratien, and when it 
reached the top .of the bridge, some 850 feet a bove 
the water, the eyes were sure to be in perfect aline­
ment, and the work .of matching them with the other 
c.onnections and pinning the whole together greatly 
facilitated. Our thanks are due to the Phoenix Bridge 

lr.om center to center of a,nchon�ge piers .of 2,800 feet. 
It will  consist of tWO 500-t.oot anchor spans, extending 
fr.om the anchor pi�rs to the. main piers of the towers ; 
two 562,lh-foot cantilever ar'f�! :r,�aching out over the 
river, and carrying betweenthEmi a central suspended 
span, measuring 675 feet between ce". ters of end pins. 
This span is .one of the stdking .features of the bridge, 
and i l lustrates weB

' its huge proportions; for it  is 
longer 'than any simple' pin-connected truss span that 
has y et been erected. bdlinarily such a span would 
be supported .on masonry:towers, and it would form; 
say, the main ehailllel 'sp'an of some river crossiag ; 
but in this case its abutments are the end pins of two 
giant arms each reaching out over half a thousand 
teet from its PQint .of support. The cantilever anns 
and the central span �ogether f.orm a channel span 
1,800 feet in length, or ,90 feet longer than the canti· 

lever spans of the Forth Bridge . 

The under side of the channel span i3 150 feet above 
high water of the St. Lawrence River, and tile depth 
of the cantilever ti"usses over the main piers is 350 
teet. The total height from low water level to the 
highest point of the cantilevers 'S 414 feet. This 
bridge is by tar the most ma,ssive trussed structure 
yet erected fOr any purp.ose, and the great size and 
weight of the individ'lal members is due, not .only t.o 
the great length of the span, but to the width of the 
roadway and the exceedingly heavy live and wind 
loads which it must carry. 

The two trUi:;ses stand in vertical pal:allel planes, 
placed 67 feet apart, center t.o center. Between these 
trusses is supported a floor system capable of accom­
modating two steam railroad tracks, two electric car 
tracks, and two highways f.or vehicles, all of which are 
placed between the t�o trusses , while outside of the 
trusses are two sidewalks. In making calculations 
t.or the train loads provision was very wisely made for 
an increase in the future of 50 per cent over present 
weights. These accumulated live loads, together with 
the w ind loads estimated at 25 pounds on every square 
foot of surface of the structure, have to be added to 
the dead load of the structure itself, which amounts 
to � total of 40,000 tons . The calculations of sizes of 
members have been so mad e  that when the bridge is 

completed, loaded to its maximum capacity, and ex­
pOEed to the fiercest gale that will blow upon it, the 
maximum stress in the tension members will never 
exceed 17,000 pounds to the square inch in the I 
beams , or 20,000 pounds per square inch in the sec­
.ondary members. 

One of the most important problems to be solved, 
both in deSigning and erecting the bridge, was tQ 
keep the weight and size of the individual members 
d own to a point at which they could be transported 
from the shops of the Phoenix Bridge Company to 
the site of the bridge, and lifted into pOSition and 
connected up by the erecting gangs. In many cases 
the members were so large that they about reached 

are divided into five main panels .of 100 feet span, 
or ten sub-panels .of 50 feet span. The diag.onal com­
pression members have riveted connectiQns at the in­
tersections, Qutthe vertical posts and the top and 
bottom chords :havepin cQnnectiQns, .the pi�s r.a,oging 
in diameter _ from 12 inches' to 24 inches. The two 
main vertical. posts over the piers are heavily braced 
transversely, and form, in fact, a vast transverse truss 
67 feet wide, 315 feet high, and weighing 1,500 tons. 
For convenience of transportation 'the vertic�I posts 
were made in twQ or more sections, which were riveted 

Balsing Two Complete Panels of Upper Chord Eyebars, Weighing 14:0 Tons, to Position in Quebec 
Cantilever Bridge. 

ERECTING THE QUEBEC BRIDGE-THE LONGEST-SPAN BRIDGE EVER . BUILT, 

t.ogether .as they were erected .  The bottom chord is 
41f2 feet deep by 51f2 feet wide and Is built up .of four 

we bs, having a maximum cross section .of 842 square 
inches. The eye.bars are 21f2 inches thick by 15 inches 
deep. They have a maximum length of 76 feet. Some 
of the 12-inch pins used at their connection are over 
10 feet long. The main shoes at the bottom of the 
tower posts weigh 46 tons. The floor beams at each 

('ompany for inf.ormatiQn and phQtographs furnished 
in the preparation .of. the present article. 

. I. � . 
Stephenson's old ':lnvicta" 10cQmotive, which sev­

enty years ago used ' to run between CanterburY apd 
Whitstable, was fornially unveiled at Canterbury. ree 
cently by Sir David 8alomons, who presented this In­
teresting railway relic to the town counctl. 
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AN IMPROVED OZONE GENERATOR. 
BY CHARLES H. COAR. 

In 1875 Van Marum, a noted chemist, discovered 
that the passage of electric sparks through the air 
produced a pecuiiar odor, but neither Van Marum nor 
his fellow collaborators were able to define the gas 
which emitted this odor, nor could they analytically 
reduce it to its constituent elements. In 1840, how­
ever, Schonbein, an eminent scholar who occupied the 
chair of chemistry at the University of Basel, Switzer­
land, in prosecuting his inquiry into the nature of . the 
gas generated by the application of electric sparks to 
the air, discovered that the oxygen of the air when ex­
posed to the action of electricity of the proper poten­
tial underwent a great change ; the volume was con­
tracted and it acquired properties that were remark­
ably different. For instance, its weight was increased 
and its chemical activity greatly enhanced. This 
change, it  has been proven, consists of a conversion of 
the oxygen into an allotropic modification which has 
received the name "ozone" ( from the Greek ozo-I 
smell ) ,  an aIlusion to its peculiar odor. Ozone is an 
allotropic form of oxygen which is absolutely decom­
posed at 270 degrees" and partially  decomposed by any 
lesser degree of heat, so that it at once follows that it 
is impossible to convert oxygen into pure ozone by the 
direct application of electric sparks, for while they 
form ozone they also decompose it .  This may make the 
ozone dangerous, as there is no certainty as to how 
far it may go. - Supposing the ozonization to have 
reached a certain proportion, each additional spark, 
besides producing ozone, will decompose pa. t of that 
originally produced, as the sparks oxidize nitrogen of 
atmospheric air more rapidly than does the silent dis­
charge, and the product of this is largely composed of 
oxides and other poisonous gases . 

Ozone, even at ordinary temperatures, will gradually 
relapse into its original state of plain oxygen, and 
ozone once decomposed by heat or otherwise becomes 
oxygen and must be subjected to the action of the elec­
tric current again, so that obviously the l ower the tem­
perature of  oxygen or air electrically treated, the 
greater the chance of the ozone to remain active. The 
ozone of nature is 

Scientific American 
ticle is a recently invented apparatus for generating 
pure ozone, in which the oxygen is electrically ozon­
ized without contact with heat or flame, which in con­
sequence means no increased temperature. These are 
not desirabl e  in the production of pure ozone, as any 
contact with them tends to produce nitrous fumes and 
oxides from nitrogen only, which, when inhaled arid 
subjected to the moisture of the breath, produce nitric 
acid from the fumes and chemical changes in the ox-

Fig. 3.--The Circuits of thll Ozone Generator. 

ides, either of which is undesirable. The generator, as 
will be described, is extremely simple and generates 
an unusually large percentage of relatively pure ozone 
from a given quantity of oxygen of the air or pure 
oxygen if desirable. The generation of ozone in this 
apparatus is effected directly from the air by means of 
an interposition of dielectrics between the terminals 
of the converting device or generator proper, which 
have points in  contact with the dielectric throughout 
their entire surface, thus doing away with the unfor­
tunate air gap of former methods, over which the cur-
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sembly and circuit arrangement of a set designed to be 
used where direct current is available for propelling 
the motor. The sets are also designed for use where 
alternating current is available, but in this case the 
motor equipment is dispensed with, a small step-down 
transformer being used to transform the current down 
to approximately five volts, at which pressure it is de­
livered to the induction coil .  The direct-current set i s  
supplied with a small 1/40-horse-power motor generator 
set, running at about 1,800 revolutions per minute. 
The generator end, G, of the motor set has about 10 
watts capacity and delivers current at five volts pres­
sure through a regulating rheostat, S" to the primary 
winding, P, of a � -inch spark coil. The motor end of 
the set i s  connected to the outside source of current by 
means of an ordinary lamp plug and socket, the cur­
rent consumption being approximately the same as is  
required for a 16-candle-power lamp, and thence through 
the double pole switch and motor rheostat to the arma­

ture and field windings'. The motor also propels a 4 1f2-
inch fan which creates a suction of air through the 
converter and causes the generated ozone to be de­
livered by means of a flexible tube connected thereto 
to the point of usage .  During operation the generator 
delivers current to the primary winding of the induc­
tion coil, which is equipped with a make-and-break 
contact causing a potential of approximately 6,000 volts 
to be generated in the secondary winding, which is 
connected to the converter as shown. The converter 
shown in Fig. 4 is composed of a plated tube 2 1f2 inches 
in diameter by 9 inches long, one end of which is open 
for the admittance of air while the other end is con­
nected to the suction fan and flexible tubing as men­
tioned. Inside this tube are placed five conducting 
plates alternately connected to common terminals but 
insulated from each other by dielectrics composed of 
French glass plates, G'. The conducting plates are 5 
inches long and 1 1.4  inches wide and are composed of 
two narrow fiber strips, F, each being provided with a 
narrow slot for the admittance of crimped narrow alu­
minium ribbons which are fastened therein between 
the two fiber strips in such manner that a screen is 
formed which will have many points in contact with 

the plate glass diel­
generated without 
heat and is deliv­
ered without oxides 
or obnoxious gases 
as is  the case when 
it is chemically 
prepared or gener­
ated by the means 
heretofore known 
to science by elec­
trolysis of water 
solutions, etc. The 
ozone of nature is 
a colorless gas that 
is always especial­
ly plentiful in high 
altitudes, and is  
ever present in the 
atmosphere to a 
more or less de­
gree owing to con­
ditions and cir­
cumstances. In con­
verting oxygen into Fig. I .-General View of the Apparatus. Fig. 2.-The Apparatus in Use. 

ectrics. The small 
aluminium ribbons 
are bonded togeth­
er by an alumi­
nium wire extend­
ing through in con­
tact with each incli­
vidual ribbon in 
the one strip or 
conducting plate in 
such manner that 
t h e  y become as 
one conductor, This 
aluminium wire is  
brought out  and 
connected to its 
proper terminal as 
shown. S u c h a 
plate is placed be­
tween two glass 
dielectrics, so that 
it  forms what may 
be termed a venti-
1 a t e  d condenser, 
each glass dielectric ozone, the action of 

the electric current is to compress the oxygen into a 
less number of molecules, being three molecules into 
two. 

In the course of experimentation to which, for near­
ly three quarters of a century, ozone has been sub­
jected, it has been fully demonstrated that pure, or 
relatively pure, ozone exerts a powerful therapeutic in­
fluence upon the respiratory organs, through its ac­
tion upon them, destroying all germ life in these or­
gans. It ii3 penetrating and leaves a chemically me­
tallic taste in the mouth of one using . it which is not 
easily dissipated or forgotten. Pure ozone 
properly applied tends to .purify and also In-
crease by this means . the . blood stream, and 
all the weakened tissues. It . is especially 
valuable in the treatment of diseased respira-

tory organs and should prove one ·of the 
most important factors in the treatment of 
tubercul osis .  The ozone of nature has al­
ways been found of great value mediciIially, 
it not beIng uncommon for '  physicians to 
send patients for treatment to such parts or 
portions of the country as are well supplied 
with the ozone of nature. The ozone of na­
ture has insufficient strength to be of any 
value commercially, and consequently scien­
tists have endeavored to devise some means 
to generate it mechanically and still  keep 
it pure as the product of nature. Heretofore 
the manufactured ozone has had too many 
foreign gases mingled with it to be of any 
value therapeutically or commercial ly. 

The ozone generator i llustrated in this ar· 

rent must leap of necessity, thus creating heat or 
sparks which act, as heretofore stated, directly upon 
the nitrogen of the ai).", decomposing it into injurious 
gases as well as creating oxides. In this instance the 
method of placing the . dielectrics in the converter has 
obviated the necessity of employing extremely high 
voltages ' such as were heretofore used. 

The complete generating outfit as shown in Fig. 1 is 
very . compact, being mo.unted on a base 17 inches 
square. Fig. 2 illustrates the method of applying the 
set during medical treatments. Fig. 3 shows the as-

END 
VI E W  

Fig. 4.-Details of the Ozone Generator. 

AN IMPROVED OZONE GENERATOR. 

having contact with different aluminium conducting 
plates on opposite sides. Three of these aluminium 
plates are connected to a common terminal which in 
turn is connected to an insulated binding post mount­
ed upon the containing tube. The two remaining alu­
minium plates are connected in common with two 
small tin-foil strips, T, which are placed in contact 
with the outside surfaces of the two outer glass dielec­
trics, and the common terminal thus formed is con­
nected to the remaining insulated binding post. This 
arrangement is shown in Fig. 4. The different plates 

and dielectrics are bound together in a 
square form by mica, M, and the whole 
snugly fits into two fiber washers, W, which 
fit inside the containing tube. In  this mount­
ing the form is slipped into the tube and 
the electrical connections made, after which 
melted paraffin, pI, is poured about the ends 
and allowed to set, thus preventing the pas­
sage of air through the tube excepting 
through the openings provided in the alu­
minium plates as shown in the end view. 

During operation the voltage delivered 
from the secondary winding of the induc­
tion coil to  the aluminium plates causes 
a Brush discharge to occur between the 
various plates and dielectrics, thus convert­
ing the oxygen sucked in by the fan into 
ozone. There is in this arrangement a per­
fect effluvium of electricity between the alu-
minium plates and dielectrics, because of 
their nearness to each other and the many 
contacts present, which is comparatively 
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s i lent and col d, a con dition necessary and Ideal for 
the generating 01' the purest ozone . A generator sim­
ilarly constructed but of much larger proportions, is 

-being extensively employed of late in flour mills, the 
arrangement being to subject the grain to drafts of 
ozone, which tends to destroy fungous growth, insect 
eggs or any form of b acteria as well as accomplishing 
other desi red results in the finished and by-products. 

. . . , . 
New A p p l icati o ll !!  of' t o m p ressed A fr. 

Apart from its extensive employment in tunneling 
and foundation work, compressed air is being applied 
in rapidly increasing measure to various branches of 
engineering work with much advantage, says the En­
gineering Review. Pneumatic tools such as hammers, 
riveters, calkers, ' drills, and the l ike are fairly uni­
versal, but in addition to these, various new appli­
ances of quite different character are now finding ex­
t.ensive use. The adaptation of compressed air for 
raising water is a natural and logical application. 
Various devices have been employed and are con­
stantly being developed for this purpose. Some of 
t liese, such for instance as the air l ift and forms of 
the direct displacement pump, fully hold their own 
by reason of convenience or compliance with condi­
t i ons prohibiting other apparatus. But all appli ances 
of t.he kind suffer from the drawback that they are 
not economical in operation. The chief objection to 
the direct displacement compressed air pump is that 
it does not utilize the potential energy of expansion 
and allows the air to escape at full pressure. This dis­
advantage is obviated by the return-air pumping sys­
tem which embodies a most important invention . While 
the familiar direct d i splacement pump receives for each 
charge all the compressed air it will hold and rejects 
all of it, the return-air pump, working In 
a similar way, only uses the power actual­
ly necessary, and returns the balance to 
the intake side of the compressor. The 
return impulse of the air during expan­
s ion converts the displacement pump into 
an economical machine, and opens up 
great possibilities of additional uses for 
compressed air in permanent pumping 
plants in connection with water supply in­
stallations, and, in fact, for raising any 
liquids that can be dealt with by other 
pump,s. Another new invention related to 
th e return-air pump, alth ough employed in 
quite a different directi on, is the electro­
pneumatic rock drill .  This machine is  of 
revolutionary character in design. The 
drill has no valve or valve motion. A 
small air compressor is fitted near the 
drill to be operated ; two pieces of hose 
each connect one end of the compressor 
with one end of the drill cyl inder, and 
there are no valves or obstructions to pre­
vent the free flow of the air through the 
hose or into or out from either cylinder. 
The compressor is driven by a small elec­
tric motor mounted upon the same frame. 
As the compressor piston moves to and fro, 
the pressure rises in front of it and falls 
behind it, causing alternations of pressure 
at the two ends of  the drill cylinder, and 
thereby operating the drill piston. After 
the first charge no additi onal air is  taken in, except to 
com pensate for l eakage, and none is di scharged. The 
d r i l l  piston is  checked at each en d by the elasticity of 
the air so that the force is  not lost, but is t. ransmitted 
to help the next stroke. Thus the important economy 
of the return-air pump is  reproduced in another way. 
'l'he new form of drill 'has , been worked under exacting 
condition� for several years in this country. 

.. . . . .. 
Voleanlc D u st Fog. 

M. Stanislas Meunier, the well-known authoritY upon 
meteorological effects, gives an account of a phen ome­
n on which occurred at Paris ' and which was no doubt 
caused by the eruption of Vesuvius. On the morning 
of the 11th of April a dry and yellowish fog extended 
over the city. I t  was strong enough to interfere with 
t.he navigation on the S eine, and the ' sun appeared 
under a peculiar aspect. Supposing that this phenome­
non might be caused by the eruption of Vesuvius, M. 
Meunier placed upon the x:oof of his dwelling a series 
of plates covered with glycerine so as to ret.ain the 
floating dust. These plates when treated with water 
gave a rather abundant deposit in which soot and or· 
ganic matter were vi sible to the naked eye. The fine 
portion of the deposit, which was separated by the 
Thoulet heavy liquid,  gave an extremely fine sand, and 
a microscopic examinittion of this confirmed M. Meu· 
nier's idea.  

Comparison of this sand with the ash sent u p  by 
Vesuvi us i n  1822,  of which he ha d a s ample, showed a 
complete i dentity with the l atter. The main difference 
consists in  the presence of ' some perfectly spherical 
globules of oxi dized i ron in the Paris dust ,  We ma.y. 
1 h erefore, a dmit that. t.he fog seen in Pa ris  was caused 
by j he very fine dust sent up from Vesuvius. 
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A HOJrlE-lIIADE EQUATORIAL MOUNTING FOR 

TELESCOPES. 
BY CARL L. GRUPPEN. 

The accompanying ilh istration shows an equatorial 
stand for a small telescope, which may be made en· 
tirely of wood. An equatorial stand is n ot a novelty 
by any means, but one made from wood is certainly a 
rarity. 

The i l lustration shows only the head of the stand, 
the tripod being fastened to the piece A. Maple is as 
good a wood as any on account of its close grain. 
The piece A is made of two disks, the upper 5 inches 
in diameter and %, inch thick, and the lower 4 inches 
in diameter and 1 inch thick. 

The pieces are glued together with furniture glue 
and when dry two pieces, the shape of B, 3 inches 
wide, 3'lh inches high and 1 inch thick, are screwed 
tightly onto it, with a space of two inches between 
them. 

The member marked 0 is 2 inches thick and the 
section of one end is  shown at O. The whole piece 
is 6 inches long. At the upper end it ' has an arm, 
marked with a dotted 0, which fit.s in between the two 
pieces of B. From its upper face to the end of the 
arm is 4lh inches, and the arm is the same width as 
the pieces of B, 3 inches. The arm is rounded off to 
the same circle as B and at the center of each curve 
l:I. 14-inch hole is b ored to take a bolt passing through 

. the arm and the two pieces B. By means of a thumb-
screw it  is possible to clamp the piece 0 in any pOSi­
tion. A I-inch h ole is  bored all the way through 0, 
and this forms the bearing for the polar axis. 

The piece D is formed of two intersecting cylinders 
each 2 i nches in diameter. The longer piece is about 
5 1h inches and the shorter extends only 1 inch to one 
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A HOKE-MADE_EQUATORIAL MOUNTING FOR TELESCOPES. 

side of th e l onger and is j oined onto it 1 inch from 
the upper end.  After the pieces D are glued firmly 
together, a l-inch hole is bored through the center of 
the smaller piece till it intersects the longer boring. 

The axes of the stand are made of 1-inch d owel s  
a n d  a piece 8 lh  inches long serves for the polar axis.  
One end of this piece is glued tightly into D but not 
far enough to inlerfere with the passing of a similar 
dowel through the longer cylinder . 

The free end of the dowel marked x, is rubbed with 
graphite such as that used on bicycle chains, to make 
it turn easily, and is pushed into the hole in the 
piece P. 

The member E serves as the bed of the telescope. 
A shoulder lh, inch thick and of the same diameter 
and section as the l onger cylinder D, is glued to the 
piece E which i s  made of any conven ient size, accord· 
ing to the size and curvature of the telescope. E i s 
the section of such a piece. Into the bottom of this 
is bored another I-inch hole and another dowel is 
glued into it.  The dowel may be left about 2lh feet 
long. It is pushed through the long cylinder x2, and 
thus forms the declination axis.  

The telescope is  attached to E by means of  strips 
of bra ss passing over its barrel and is fasten ed with 
screws on each side of E. When the telescope is 
mounted . a sliding weight,  about half as heavy as the 
telescope,  is a djusted on the free end of x' which was 
left. 2lh feet, and when the telescope is balanced by it, 
the d owel projecting beyond the weight i s  cut off. 

By means of the bolt passed th rough B and 0 the 
pol a r  axis  can be adjusterl to the  pole of th e celestial 
sphere, no matter in what l atitude the stand is  used. 

Th e st.and thus made :m swers nearly all the pur­
poses of the instrument pu rchased at a much �reater 
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cost, and if the I:!uilder wishes to attach a clockwork 
to make the telescope follow the object that is be,ing 
viewed, it is as easy as the building of the stand. 
Get the movement. of an ordinary alarm clock and 
procure a small gear wheel with 1 2  teeth, and mount 
it  on the end of. the shaft in the clock which carries 
the minute han d. Next get a l arger wheel of , the 
same pitch having 288 teeth, which can be procured 
at any hardware store. Drill  holes through the hub 
of this and fasten i t  by means of four or five wood 
screws to the end of xl, which projects through O. 
Mount the clock by means of the block H on 0 so 
that the wheel 12 engages the larger one 288 .  

Next procure sCome woven shade cord, and making 
one , end fast by means of a screw and washer, pass 
it a few times around the smaller cyl inder in such a 
direction that in unwinding it will turn the polar axis 
in the direction necessary to follow the stars from 
east to west. Pass the cord over the pulley P and 
hang a weight on the other end. 

The shaft of the minute hand of the clock turns 
twenty-four times in one day, and as the l a rger wheel 
has twenty·four times as many teeth as the smaller, 
it  will only turn once in a day. 

The clock is  not. powerful enough to turn the tele­
scope, but it wil l  regulate th e speed of the telescope 
which the weight is trying to turn by means of the 
cord unwinding from D. The shaft of the clock can 
be turned without turning the movement in order to 
set the clock, so that the telescope can be turned on 
the polar axis without disengaging the clock from it. 

The weight on the en d of the cord must be as heavy 
as possible, without being heavy enough to make the 
shaft of the clock slip in the movement.  The alarm 
apparatus may be removed from the clock, as it is 

. "== 

unnecessary. The description of the stand 
makes its cOJ;l struction appear really much 
more difficult than it really is, but it is 
worth the t roubl e taken by anyone scien­
ti fically inclined and with enough mechani­
cal ability. The writer has made one, and 
this illustration i s  taken from his instru­
ment. It works as perfectly as necessary 
for mere viewing purposes, but for photo­
graphic work the bearing of the polar axis 
should be lined with a. brass tube and the 
axis i tself m ade from iron or brass rod. 

,. .. .  I t  � 
Hay Fever. 

I t  is now known that hay fever is  due to 
the invasion of the lTIUCOl,lS membrane of 
the nose by the pollen of certain plants. 
This membrane is not equally sensitive in 
all persons ; there are many who are quite 
immune from h ay fever. Different pollens 
have not the same activity either ; that of 
certain plants is  innocuous, whereas that 
Of other species i s very active. The irri­
tating action i s, really exerted by the pollen 
itself, and not by a bacteriu m  of any kind. 
This has been well established by Dun­
bar. At present a hundred and fourteen 
plants are known to have toxic pollen ; 
wheat, rye, and quite a number of gramina 
form a part of them. The active principle 
of the pollen consists of a granular amyla­
ceous material,  a n d  lasts a long while. It  

is  possible by snuffing u p  dry toxic pollen, to  produce 
h ay fever during the middle of winter.  The toxin of 
this granular material has been separated, and it  has 
been used in man ufacturing an antitoxin. But the 
toxins of the different pollens vary ; their antitoxins 
correspondingly. We can scarcely hope to find an anti· 
toxin that will permit of treating hay fevers due to 
different polle�s.  It will be sufficient indeed to pre­
pare antitoxins corresponding to the principal toxic 
pollens. The antitoxin should be admini stered by 
preference in a powder-a mixture of sugar and anti· 
toxic serum. I t  generally cures an d confers a certain 
immunity. Out of 222 cases treated,  these results 
were obtained : 

1 2 7  successes . . . . . . . . . . . . . . . .  say 57 per cent. 
71 improvements . . . . . . . . . . .  say 32 per cent. 
24 failures . . . . . . . . . . . . . . . . .  say 11 per cent_ 

The proportion is very encouraging.-From L' Il lus-
tration. 

. . . � .. 
An intermittent filter will shortly be completed for 

the temporary treatment of the Ludlow reservoir sup­
ply of the Springfield, Mass., waterworks. Its object 
is to remove tastes and odors from the water during 
the summer season, and it  is not for winter use or 
for removing a large proportion of bacteria. I t  was 
designed by Mr. Allen Hazen , an d  is being constructed 
by leveling off an area of about four acres on a point 
projecting into the reservoi r,  a nd coveri ng it with 
coarse san d. Water will be pumped from the reservoir 
through a 24-inch p i pe to an aerating fountain and 
thence d Istributed over the filters. The effluent  will 
be collected in 8- inch drains t 2 1!J feel apart . l eadin g '  
to a col l ector wh ich terminates in a '  Chamber wItere 
aeration will t.ake place. 
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The Pure Food questio n  A.gain. 

To the Editor of the SCIENTIFIC AMERICAN : 

I note in your esteemed issue of September 1 that 
you published an article from the prolific pen of the 
Chief of the Bureau of Chemistry, Department of Ag­
riculture, criticising my communication published in 
your valuable issue of August 18.  

Irrespective of the chief chemist's remarks, the law 
will compel the true labeling of all food products. 
Any manufacturer or packer of food stuff certainly 
labels his products. The label must be correct or the 
article will be deemed adulterated. 

The law says in the case of food that it will be 
deemed adulterated : 

First : "If it be an imitatiolt of or offered for sale 
under the distinctive name of another article." 

Secon d : "If it be labeled or branded so as to de­
ceive or mislead the purchasers or purport to ' be a 
foreign product when not so or if the contents of the 
package as originally put up shall have been removed 
in whole or in part and other contents shall have been 
placed in such packages, o r  if it fail to bear a state­
ment on the label of the quantity or proportion of any 
morphine, opium, cocaine, heroin, alpha or beta 
eucaine, chloroform, cannabis in dica, chloral hydrate, 
or acetanilide, or any d erivative or preparation of any 
such substances contained therein." 

Third : "If in package form, and the contents are 
stated in terms of weight or measure, they are not 
plainly and correctly stated on the outside of the 
package." 

Fourth : "If the package containing it or its label 
shall bear any statement, design, or device regarding 
the ingredients or the substances contained therein, 
which statement, design, o r  device shall be false or 
misleading in any particular." 

I will not weary your readers with any more quo­
tations from the l aw, lis I am confident they will at 
once recognize the fact that the law does compel the 
true labeling of all articles of food. I will also say 
for the further authentic information of your numer­
ous readers, that while the federal law does not men­
tion borax or b oric acid, it will allow the outward 
application of a n on-penetrating preservative. 

Boron compounds are of a non-penetrating nature 
and they are the preservatives recognized as the only 
ones that a re allowed. The chief chemist is well 
aware of the fact. He says my communication was 
written "to induce the people to think that borax and 
boric acid are permitted preservatives, but this is  not 
the case, as  is  shown by the recent regulation for the 
enforcement of the meat inspection act, in which all 
preservatives, with the exception of sugar, salt, spices; 
vinegar, wood smoke and, pending further investiga­
tions, saltpeter, are prohibited." The forgetful chief 
neglected to add to the above "unless specifically pro­
vided for by a federal statute." 

The chief chemist then says, referring to boron 
preservatives :  "If used at all, can only be used at the 
time of packing, only externally, and only when neces­
sarily removed, and only when directions for such re­
moval accompany each package." Another instance 
where the law will compel a label. 

The chief chemist quotes some comparatively un­
known Baltimore doctors who have freely quoted the 
chief, who without doubt supplied them with the mat­
ter which the chief quotes as follows : 

"Borax and boric acid as preservatives are the sub­
ject of numerous conflicting opinions. It is  possible 
that some of the favorable opinions have been issued 
hy those who draw their salaries and their opinions 
from the same source. While it i s  stated by many that 
the use of these chemicals is not injurious, there are 
in stances on record when they have caused severe 
symptoms and even death." 

The completion of the article the chief overlooked, 
which is as follows : "Boracic acid and borax may, 
however, find their proper use in preserving m eats 
sllch as hams for exporting purposes. Meat sprinkled 
with boric acid does not become slimy as it does with­
out it." 

The Baltimore doctors do not cite the cases where 
death occurred from borax. I am inclined to think 
they are unable to prove their statements, as I have 
made an exhaustive study of boron food preservatives 
and I do not know of an authentic case where a per­
son has been injured, much less killed, by partaking 
of foods preserved with borax or boric acid. 

Why did not the chief quote such world-renowned 
professors as F. W. Tunnicliffe and Dr. Otto Rosen­
heim, of London, wh o experimented with boron com­
pounds on children ? Their obEervations were made on 
three children, two boys ageo two 'and one-half years 
and five years, and a girl aged four years, who was 
delicate, being convalescent from pneumonia. The 
result of their experiments 0,1 the children was that 
neith er boric acid nor b orax in any way affected the 
general health and well-being of the children. 
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The experiments made by the chief chemist also 

resulted in favor of boron preservatives. It is a well­
known fact that the government employes who ten­
dered their stomachs for Uncle Sam to determine 
the effects of borax and boric acid on the human sys­
tem were, when the test was completed, in better 
physical condition than when they entered the con­
test seven months before ; consequently, the fact is, 
that boron preservatives were not injurious to the 
boys or the invalid girl or to the members of the 
so-called "poison squad" or to the English nation 
who have consumed boraxed foods for decades. Con­
sequently, these mild, innocent preservatives should 
n ot be condemned. 

The above are facts that cannot b e  disputed, and as 
I well know the SCIENTIFIC AMERICAN desires scientific 
facts, I take pleasure in forwarding this communica-
tion to you. H. H. LANGDON. 

New York, September 11, 1906.  
• • • 

The Cau.ses of' Gun Erosion .  

To t h e  Editor o f  t h e  SCIENTIFIC AMERICAN : 

I have read with interest your editorial on "Gun 
Erosion" in the S eptember 15 issue of your valuable 
paper. While I admit the correctness of a large part 
of your article, I do not believe that you have stated 
the entire case in regard to erosion. My reasons are 
as follows : 

If the e,rosion of the bore of a rifle were due solely, 
or even prinCipally, to the rush of gases past an im­
perfectly-fitting proj ectile, the destruction would be 
practically uniform along the entire length of the 
bore. If, however, the erosion is due to the action 
of the highly-heated and chemically-active gas con­
fined b ehind the projectile, the erosion will become 
progressively less as the muzzle of the gun is ap· 
proached, the reason being, of course, that the breech 
end of the bore is subject to the action of these gase,s 
for a comparatively longer period. As a matter of 
fact, the latter is the case, so we may conclude with 
certainty that a larger part of  the erosion is due to 
this cause. 

That these gases should produce serious erosion is 
entirely reasonable. Being under extremely high pres­
sure, they are probably more active chemically than 
they would be otherwise, and have a solvent action 
upon any oxidizable metal, just as steam at high 
temperatures dissolves certain qualities of glass which 
are un attacked at ordinary pressures. On account of 
the very great temperature of explosion, several thou­
sand degrees, the inner surface of the gun mu�t be 
raised almost to a melting heat. The gases within the 
c>nn during an explosion are not by any means quies­
cent, but are probably circulating in currents of enor­
mous velocity, due to the contraction of the bore im· 
mediately forward of the powder chamber. These 
powerful currents of intensely-heated and corrosive 
gases, playing upon the heated and softened steel of 
the gun, can have no other effect but to produce seri­
ous erosion. 

On the other hand, the effect of the rush of gas by 
the projet;tile cannot produce as serious results. Sinee 
the gases can only pass the projectile i n  very thin 
streams, they must be comparatively cool. Not only 
so, but they encounter only the cool surface of the 
gun tube, since the heat has not had a chance to act 
on that part of the bore occupied by, or ahead of, 
the projectile. The gases escaping past the projectile 
can only act at any given p oint i n  t1:e bore while 
the projectile is passing that point. The gases con­
fined behind the proj ectile act at any point in the 
bore for the whole time occupied by the projectile in 
paSSing up the remainder of the bore, an interval on 
the average at least ten times as long. For these 
several reasons, we may conclude that the major part 
of the erosion is due to the action of the gas confined 
behind the projectile. 

While it is  true that the remedy proposed in the 
editorial will eliminate that part of the erosion due 
to .the rush of gas by the projectile, it is also true 
that the experiment has been tried in practically 
every country with unsatisfactory results. It i s  easily 
possible to construct a device which will practically 
prevent any gases from escaping past the shot as it 
rushes up the bore. But although the erosion is re­
duced, 'the most of it still remains. We must seek 
elsewhere for the cure of the difficulty. 

One way out of the difficulty would be to dispense 
with the rifling, making the gun smooth-bored, and 
adopt some other method of giving the requisite rotary 
motion to the projectile, as was done in the case of 
the pneumatic dynamite gun developed by Zalinsky. 
The smooth bore would be less subject to erosion, and 
the effects would be l ess serious on the accuracy of 
fire. Another method that might b e  successful would 
be the reduction in temperature of the gases by the 
use of some inert volatile solid in connection with 
the powder, such as ammonium carbonate. A larger 
weight of charge would thus be required to produce 
the same volume and pressure of gas, but the lower 
temperature would make the gas less erosive. 
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The writer is of the opinion, however, that the best 
solution of the difficulty lies in the use of high-speed 
steel 'fo r  the material of inner tubes. Since the gas 
developed by modern powders is oxidizing in its ten­
dency, high-speed steel would be espeCially valuable 
in this case, in that it is almost impossible to burn 
it. Since high-speed steel maintains its strength and 
hardness at a dull red heat, it is especially adapted to 
the service demanded of the inner tubes of guns. 
Since it is able to withstand the tremendous wear in­
volved in cutting operations, at such speeds that both 
iool and chip approach the temperatures of the inner 
wall of a gun, it would seem to follow that it is  the 
proper material to withstand the wear of the rushing 
gases and prOjectile. So far as the writer is aware, 
nothing has been don e  along this line, and it would 
seem to be the part of wisdom for the government 
to try the experiment upon a gun of small caliber. 

There are objections to the use of this steel for 
this purpose, such as high cost of material and of 
working. However, if its use would double the life 
of the gun, it would be a profitable investment. Add 
to this the fact that the use of this steel offers an op­
portunity to very largely increase the power of the 
gun, and we must conclude that even with the same 
life of gun, the proposed weapon would be far the 
cheaper, considering its power. 

FORREST E. CARDULLO. 

Syracuse, N. Y., September 14, 1906.  

Restorat i o n  o f'  C o l o r  o f'  H a i r  A rter '.I'reatment 
W ith R o entgen Rays. 

Dr. Imbert, professor in the medical faculty at 
Montpellier, and D r. Marques, his head laboratory as­
sistant, have been busying themselves daily with 
medical applications of X-rays. They were tolerably 
surprised to find that the beard and hair ( which 
were almost white ) of one of them were progres­
sively becoming colored, to the pOint even of shortly 
assuming a hue deeper than the original one. On 
the other hand, in the case of a man of fifty-five 
whom the two professors treated with X-rays for a 
lupus affecting the left cheek, the hair turned strongly 
gray. During the first months of treatment they had 
refrained from l imiting by a screen the surface to be 
irradiated. The hair for several centimeters around 
the left ear, fell ; of the hairs of the mustache, fur­
ther withdrawn from the blister, no appreciable ir­
radiation was noticed. The hair grew almost black 
again near the ear, its color plainly weakening in pro­
portion to the distance from it. Likewise the left 
half of the mustache had assumed a hue less white 
than the right half. The hair has not been subjected 
to the X-rays for several months, and it is frequently 
cut ; but it remains black. Other observations author­
ize Messrs. Imbert and Marques to declare that under 
the influence of X-rays, light hair assumes a deeper 
shade. This l ast attribute will no doubt be l ittle util­
ized by young women ; but the new process which per­
mits of n o  longer growing gray in growing old will 
IJe highly appreciated by both sexes, if new i nvesti­
gations establish definitely its usefulness and harm­
lessness. However, physicians alone will have the 
right to dye hair in this manner ; for a recent de­
cision of the Academie de Medecine has reincluded the 
use of X-rays in the category of medical practices for­
bidden to the vulgar. Still, everyone will reserve the 
right of "coloring" himself ; but extreme prudence is 
requisite in the matter.-L'Illustration. 

.. . . � .. 
The (l urrent Su pplement, 

The current SUPPLEMENT, No. 1604, contains an un­
usual amount of valuable matter. It opens with a 
well-illustrated and excellently written description of 
the gigan tic irrigation project which has been under­
taken by the Canadian Pacific Railway, and which will 
involve the expenditure of $4,000,000. Elihu Thomson 
presents his views on the nature and origin of volcanic 
heat. Prof. J.  A. Ewing writes on the structure of 
metals. The splendid treatise on the modern manufac­
ture of alcohol which was begun in the l ast number 
is continued. In this installment the subjects taken 
up are the preparation of the must from various 
agricultural products, and the fermentation of the 
wort. The article on large electrical and steam loco­
motives is concluded. Robert Grimshaw writes on the 
industrial applications of gypsum. The English corres­
pondent of the SCIENTIFIC AMERICAN describes a depth 
indicator for torpedo boats. Edwin J. Prindle's excel­
lent analysiS of the art of invention is conc.:luded. 
.Toseph Eysseric gives the results of his experiments 
with wind shields, and tells how he succes�fully used 
one type of wind shield on an automobile. 

.. t . .. . 
During the twelve months ending June 30,  1903 ,  the 

value of AmerICan automobiles exported was �3,497,-
016, which is a million d ollars more than during the 
previous year. Of a little more than half a million 
dollars' worth of cars that were exported during June, 
England took the greatest proportion, $194,709, with 
British North America second, Mexico third, and 
France fourth. 
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MACHINES IN THE ELIMINATION RACE FOR THE 
VANDERBILT CUP. 

Our illustrations show six out of the eight dif­
ferent makes of machines which started in the Van­
derbilt Cup elimination race on the 22d instant. This 
is the second time that sufficient American machines 
have been entered to make necessary an elimination 
race for the selection of the five cars that constitute 
the American team. Out of fifteen entries there were 
twelve starters, and three of the latter succeeded in 
finishing. A description of some of these machines, 
and a paragraph telling the result of the race, will be 
found below. 

The race consisted of ten rounds of the 29 .71-mile 
course. The course has eleven sharp turns, and a 
number of stretches of winding road, besides several 
hills having a grade as high as 10 per cent. 

The machine that won the 1 9 0 5  elimination race was 
a four-cylinder,. 60-horse-power Pope-Toledo. .The Pope 
Manufacturing Company . .  ,also entered a six-cylinder 
machine of 9 (}  horse-power ·'in last year's event, but this 
car . did not fulfill expectations, Consequently, the 
makers have decided this . year upon a four-cylinder 
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elimination, and obtained third place in the Vander­
bilt race itself. This year two complete racers were 
built by the Locomobile Company after the designs of 
Mr. A. L. Riker. The new machines are somewhat 
more powerful than the 1905 racer, and they accelerate 
much faster. The engines have a bore and stroke of 
714 and 6 inches respectively, and the rated horse­
power is 1 1 0  at 1,100 R. P. M., at which speed of the 

, engine the car travels about 100 miles an hour. Cop­
per water jackets are used again, owing to their light 
weight and the ease of casting the cylinders. These 
are cast in pairs, as heretofore. The magneto and 
make-and-break igniters, together with an 8-volt stor­
age battery for starting, form the ignition equipment 
of this machine. The carbureter has a balanced piston 
throttle valve, which does away with any sticking of 
the valve and makes it easy to operate. The engine is 
lubricated by a series of small hand pumps placed on 
the footboard, so that they can force oil directly from 
the tank ( which is behind the latter)  to the bearings 
and crank case of the . engine. These racers are pro­
vided with a leather-lined cone cl'.ltch of l arge diam­
eter, which is thoroughly incased and protected from 

cars. Each pair of cylinders is an integral casting. The 
inlet valves are placed directly over the exhaust valves, 
and are opened downward by means of horizontal lever 
arms worked by vertical push rods from the single 
cam shaft. Magneto ignition by a special form of 
high-tension magneto is the only system used. If the 
magneto becomes disarranged, there is no chance oJ; 
running the car upon batteries. The engines are pro­
vided with mechanical oilers chain-driven from the 
cam shaft. No fan is used behind the radiator, the 
natural draft being depended upon. The transmission 
furnishes three speeds, and is of the selective type, each 
speed being obtained by selecting one of three sets of 
pinions. A direct drive to the countershaft is fur­
n ished on all three speeds. The final drive is by double 
chains to the rear wheels. A large cone clutch with 
positive supplementary locking device is used, and a 
double universal joint is fitted between the engine and 
the transmission. All three of the Thomas racers 
have their rear wheels fitted with removable rims, so 
that all that is required to change a tire is to remove 
six nuts, take off the rim, put on a new one, and re­
place the nuts-an operation that can be accomplished 

Tracy and Poole un the Winning Locomobile Racer. Lytle and Dingley on the Pope-Toledo Racer. 
Despite the trouble on tbe first round, tUs machine gained .r.eadily and won in 5 hours, 27 minutes, 45 seconds, 

The fastest round of the 29.71-mile circuit was made in 29 minutes, 29.6 seconds. 

'I'bree tires of tbis car were replaced on tbe sixth round . Trouble was al80 experienced wiih the radiator 

leaking. The enr wa� in fonrth place on its final round wben Lhe race was stopped. 

The 60 H. P. Haynes Car, Which Finished Third in 6 Hoyrs, 20 lUinntes, 39 Seconds. The Engine, Control Levers and Footboard of the 1 1  0 H. P. LOcolllobile. 

SOME OF THE WINNING MACHINES IN THE VANDERBILT CUP ELIMINATION TRIAL. 

racer of 120 horse·power. The cylinders have a bore 
of 71f2 inches, and the stroke of the pistons is 6 %,  
inches. This engine develops its full power a t  1,200 
R.  P.  M.,  at which speed of the motor the car travels 
100 miles an hour upon the fourth speed. A clutch 
of the multiple disk type is employed. The transmis­
sion is of the selective type, there being two main sets 
of bevel driving gears, so that a direct drive is had 
on both the third and fourth speeds. The first three 
speeds are 25, 50, and 7 5  miles per hour at full speed 
of the engine. High·tension magneto i gnition is used. 
the spark plugs being located in the side of the cylin­
ders just below their heads. The cylinders are cast 
in pairs, and fitted with copper water jackets. Besides 
the regular mechanical oiler, there are special oil 
pumps for forcing oil into the crank case. The car is 
fitted with Hess-Bright ball bearings in the wheels, but 
plain bearings are used in the engine and transmission. 
The wheel base of the car is short, being only 104 
inches. The wheels are 32  inches in ' diameter, fitted 
with 3 1f2 -inch tires in front and 41f2 in the rear. 

"'he Locomobile racer finished second in last year's 

oil. A positive clutch consisting of pins which slip 
into holes on a plate attached to the flywheel is also 
provided. This can be slipped in after the cone clutch 
has taken hold. A three-speed sliding-gear transmission 
of the usual Locomobile type, but having its shafts 
mounted on ball bearings, is employed. The wheels also 
run on ball bearings of the single-ring silent type. The 
wheel base of the racer is 120  inches, and it is 
fitted with 31f2 by 3 4-inch tires in front and 41f2 
by 34 in the rear. The usual double chain drive to 
the rear wheels is employed. Expanding ring emer­
gency .brakes are fitted to the rear wheels, and a 
pedal-operated band brake to the differential. 

The Thomas firm, which also tried a six-cylinder 
racer last year, h as this year returned to the four­
cylinder type of motor, and has built no less than 
three powerful racers of 1 1 5  horse-power, all three of 
which started in the elimination event. The engines 
of these racers have 6% x 5 1f2-inch cylinders, and at 
1,300 R. P. M. they drive the car 100 miles an hour. 
As can be seen fro" } the illustration, the Thomas en­
gine is one of the most clean-cut engines on any of the 

in a couple of minutes with the aid of special socket 
wrenches, 

The most novel and distinctively American type of 
car in the elimination trial was the Frayer-Miller. 
Three of these machines were entered, and all started 
in the race. These cars are remarkable from the fact 
that their engines, which have the same bore and 
stroke as those in the Locomobile racer, viz., 714 x 6 
inches, are cooled entirely by air, which is forced by 
a powerful gear-driven blower, located in front of the 
engine, through a casing extending over the tops of the 
cylinders and connecti!' g with aluminium air j ackets. 
That this method of cooling has been applied success­
fully to so large an engine speaks volumes for Amer­
ican ingenuity. These machines were built by 
the Oscar Lear Automobile Company with the 
idea of demonstrating to a finish the air-cooled prin­
ciple. They are without exception the l argest 
air-cooled cars ever constructed.  In order to make 
these cars as light as possible, their designer, Mr. 
L. A. Frayer, built them with tubular axles and 
wire wheels. After a number of practice trials had 
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been made on the course, however, he found that the 
wire wheels would not stand the strain of the many 

sharp turns. Consequently, wooden wheels were sub­

stituted. The drive of all three cars is by means of a 
propeller shaft and live rear axle  of the floating type, 

in which the weight is  all carried upon the tubular 

outer axle. The wheels are fitted with both internal 

and external band brakes, which are applied to a drum 

on the metal hub. The engines of these cars are made 

up of four separate cylinders, having the inlet and 

exhaust valves placed horizontally in the cylinder 

heads and on opposite sides of the cylinders. The 
ignition is by means of batteries and coils. 

The transmission of the Frayer-Miller cars is of a 
new type known as the - Belden change-speed gear. 
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for operating the make-and-break igniters. These 
igniters are very simple in construction, and allow­
ance is made for a considerable amount of wear. 
There is an ingenious arrangement which makes it pos­
sible to start the motor from the seat by pushing 
a round disk seen on the rear of the dashboard near 
the floor. This disk is  on a special cam shaft ex­
tending across the engine, and by pushing it and re­
leasing it suddenly, the p roper igniter is snapped and 
the engine starts. The transmission of the Matheson 
car is of the selective type, giving four speeds for­
ward. There are two sets of bevel driving gears, thus 
affordil}� a direct drive on both the third and fourth 
speeds. 

The clutch is of the multiple-disk type, and contains 
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cylinders have the inlet and exhaust valves 10-, 
cated symmetrically on opposite sides. The engine 
is rated at 80 horse-power at 800 R. P. M. Two radia· 
tors are used, one in front of the engine, and the 
other just back of it. The water circulation is on the 
thermo-siphon principle. The clutch is of the multiple· 
disk type, the disks having a 6-inch working face 
and are 1-16 of an inch thick. A pressure of 600 
pounds to the square inch is obtained from the clutch 
spring. This clutch is exceedingly small, and is 
completely incased in the transmission gear box, which 
contains a set of gears giving three speeds forward 
and a reverse. The drive i s  by propeller shaft to the 
live rear axle. The entire eight cylinders of the motor 
are supplied from a single carbureter. 

rihe Largest Air-Cooled Automobile Engine Ever Constructed. 'fhe Frayer-lliller 1 1 0  H. P. Air-Cooled Racer. 

The cylinders (of 7� inch bore by 6 Inch strol<e) are cooled by air from a blower located in front. 
N()te the double carbnreter and the mechanical oiler at the right. 

One of these cars was on its ninth ronnd and was running in sixth place when the race was 
called off. 

One of the 'l'hree 1 1/l H. P. Thomas Racers. The Valve Side of the l'homas };ngine. 

Thomas Car No. 6, driven by Le Blon, obtained second place in 5 hours, 51 minutes, 25 seconds. No fan is nsed behind the radiator of tbis car. The valves arc all on one eide, mechanically operated. 

The 60 H. P. Engine of the Matheson Car. The Matheson Stock Racer. 

Valves in the cylinder heads operated from 8 single exposed camshaft, together with make-and-break 
igniters fed by a magneto, are the distingllishing features of this engine. 

This car was eliminated on its first round o�ing to a burst tire causing it to swerve and run IDto 
the ditch. 

SOME OF THE WINNING MACHINES IN THE VANDERBILT CUP ELIMINATION TRIAL. 

This type of transmission consists of a series of roller 
bevel pinions that engage circular sets of pins on the 
driven member. The chief advantage is that a direct 
drive through one set of bevels is had on each speed. 
Consequently, there is no loss of power in driving 
through a number of gears. The transmission and 
wheels of these cars are mounted on ball bearings. 

The Matheson racer is in reality a regulation stock 
car of 6 0  horse-power. The engine is of the standard 
four-cylinder vertical type, with b oth inlet and exhaust 
valves located in the cylindrical heads of the cylinders 
and operated by rocker levers from,  a single cam shaft 
located near the tops of the cylinders. This cam shaft 
is driven from a vertical Rhaft by means of bevel gears. 
The cam shaft is also fitted with special spiral cams 

fifty-one steel disks running in oil.  Hess-Bright ball 
bearings are fitted to all the wheels, as well as to the 
transmission and the differential and sprocket shafts. 
The weight of the car is  well up to the limit of 2,204 
pounds. As the frame was much heavier than the 
designer specified, it  was drilled full of holes to 
lighten it. The engine develops its maximum power 
at 1,200 R. P. M., at which engine speed the car makes 
90 miles an hour. The dimensions of the engine are 
6 inches bore by 6 inches stroke. The car has the 
usual side chain drive to the rear wheels, and the latter 
are fitted with expanding ring brakes. 

The Maxwell eight-cylinder racer was damaged be­
fore the race and did not start . The bore and 
stroke of the cylinders are each 5 inches. The 

The Haynes machine is the stock car with a racing 
body. The engine is  rated at 6 0  horse-power, and has 
a 5 14 -inch bore by a 6-inch stroke. At 1,200 R. P. M. 
it  drives the car over 75 miles an hour. The Haynes 
car made one of the best performances in the last 
elimination race, it  having obtained fourth place. The 
present car has many of the features that were first 
brought out on last year's racer. 

Still another stock machine was the Oldsmobile 40 
to 45-horse-power car. This car met with several acci­
dents during the practice spins on the course. It is 
merely the chassis of the standard stock car, and it 
has been lightened as much as possible for the race. 

Both the nO-horse-power Christie front-drive racer 
and the 8 0-horse-power Apperson racer were demolished 
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by cralShing into telegraph poles a few days prior to 
the race. Neither Walter Christie nor his  mechanic 

was badly hurt, but Robertsan and his man were seri­

ausly injured. Christie stripped his recently cam­

pleted 50-harse-power touring car, fitted on a racing 

body, and started ninth in the race. 
The result of the elimination race was as follows : 
Tracy, on the llO-horse-power Locamobile, first in 5 

hours, 27 minutes, and 45 seconds-an average speed 
of 54. 38 miles an haur. 

Le Blon, on the ll5-horse-power Thomas, second in 5 
hours, 51 minutes, 25 seconds, or an av€!'age speed of 
50.72 miles an hour. 

Harding, an the 60-horse-pawer Haynes, third in 6 
hours, 25 minutes, 39 secands, or an average speed of 
46 .22 miles an hour. 

During the first few rounds the race was a clase one 

between the Pope-Taledo, the Locomobile, and Le 

Blon's Thomas. The Locomobile had tire trouble in 

the first raund, which caused it to assume sixth place, 

but it kept gaining on each subsequent lap till, at the 

end. of the faurth ( which was made in 29 .48 ) it held 

first. place.  At the end of the fifth lap it  had fallen 

back to third place, Le Blon's Thomas being first and 

Lytle's Pope-Toledo second. The remainder of the 

race was a battle between Tracy and Le Blon for first 

place. The former hel d  it at the end of the sixth lap, 

and the latter regained it  at the end af the seventh 

and eighth, only to lose it finally during the ninth 

round. From fourth place at the end of the fifth lap, 

the. Haynes moved to third at the end of the sixth, and 

held this position to the end of the race. 
The Pope-Taledo was second at the comple­
tion of half the race, but an inordinate 

amount of tire troubl e  on the sixth round 
caused it to drop back to fourth place, in 
which positfon it was running ( having com­
pleted nine rounds ) when the race was called 
off. Walter Christie had finished his eighth 
lap and was on the ninth and holding fifth 
place when the race was stopped. Frayer­
Miller No. 11 was sixth, and was the only 
remaining car running. 

By obtaining third place the Haynes car 
gained new laurels for steady and consistent 
running. Its average speed was not quite as 
high as that made last year, but it was one 
place ahead of that obtained last year at 
the finish. None of the other stock cars 
made a favoTable showing. Of the two 
teams of three cars each-the Thomas and 
the Frayer-Miller-but one car of each team 
succeeded in finishing or in keeping going 
till the race was called off. 

Scientific American 
SOME REMARKABLE RESULTS WITH ARMOR-PIERCING 

SHELLS. 
During the past year some interesting experiments 

with a new type of armor-piercing shells have been 
carried out by the British gavernment authorities. 
This new prOjectile, known as the "Heelon," is  the 
product of the Hadfield Foundry, of Sheffield. They 
are of the "capped" type, and the results obtained 
therewith have exceeded anything previously accom­
plished. The projectiles of 21;2 per cent bursting ca­
pacity range in caliber from 4% inches to 12  inches, 
and have successfully pierced Krupp cemented armor 
plates ranging from 5 inches to 12 inches in thick­
ness without breaking. The results achieved are as 
follows : 

4J.R..inch projectile perforated . . . . . .  . 
4- 7-inch prOjectile perforated . . . . .  . 
6 .O-inch projectile per orated . . . .  . .  7 5-mch proj ctile perforated . . . .  . 
9 l!-inch projecti e perforal ed . . . . . .  . 

l� .o..inch praj"ctile perfuraled . . . .  . . 

Plate. 
Inches. 

5 
6 
6 
7 
9 

12 

Striking 
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1990 2100 
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In Spain equally successful results have been 
aChieved, and the makers have completed the unit 
of large caliber capped shell for the Spanish navy. 
A supreme test was im.pased upon one of these shells 
upon the proving grounds of another important Euro­
pean power. In this case the plate to 

,
be attacked con-
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The LUllelou!!l Ked of' the French Cherry-,-Ih 

Chemical Genesis. 

Consul-General Robert P. Skinner, of Marseilles, was 
asked by a California correspandent to. ascertain by 
what method French glace or preserved cherries are 
dyed, as they command a higher price than California 
cherries in the American market "solely on account of 
color." The inquirer adds that French cherries possess 
"a beautiful deep-red color that is bright and clear, 
although they lack the flavor of the home-grown fruit. 
We could increase our sales many fold if we could color 
our cherries artificially as they do in France." Mr. 
Skinner replies : 

French candied cherries are first bleached with 
sulphurous acid and then dyed in the course of manu­
facture with an aniline preparation known commer­
cially as "rose nouveau." .In former times carmine 
powders made of cochineal were used, and are still in 
use in a limited way for very superior products, but 
the aniline color is cheaper, and I am notified by 
four of the leading houses exparting to. the United 
States that they use the cheaper material. One of 
these four houses writes as follows : 

"The fruits invoiced by us are colored with 'rose 
nouveau,' a dye authorized in France after analysis 
by the MuniCipal Laboratory of Paris.  All our labels 
bear the mention 'artificially colared,' to conform to 
the American custom-house regulation. The boxes of 
'chinais verts,' plums, and angelicas, althaugh contain­
ing no coloring matter, bear the mention 'colared with 
sulphate of copper,' in order to prevent any possible 

difficulty with the customs." The "rose 
nouveau" is a methylated and ethylated 
derivative of coal tar. "Rose nouveau" is 
likewise utilized in the manufacture of col· 
ored biscuits, sometimes alone ' and some· 
times mixed with dry carmine. 

The consul suggests that the future of 
California preserved fruit and every other 
natural product may be impraved in the 
long run, if  the packers will carefully re­
frain from the exercise of those merely 
decorative arts presumed to appeal to  the 
public taste. I t  may be doubted if any great 
portion of the consuming public is either de­
ceived or flattered by the artificial gorgeous-· 
ness of fruits which have been boiled until 
their natural color has departed and then 
dipped in aniline dye. ThoU3h the prepara­
tion may be perfectly harmless, it certainly 
contributes nothing to the excellence of the 
finished article, and the knowledge of these 
facts tends to hold in check the public de­
mand. 

The result of the eliminatory race seems to 
show that the American team will have but 
one racer that is in the same class with the 
fareign machines, and that can be depended 
upon to. run steadily withaut breakdowns 
and yet have sufficient speed to. make up time 
lost by tire trouble. That only a racer of 
this descriptian will have any chance in  the 
Vanderbilt race on October 6 seems to have 
been proven by the results of that race last 
year. It  is to be hoped that the one repre­
sentative American racer wiIl  finish the race 
proper in the same position in which it fin­
ished the elimination. 

" HECLON " ARMOR-PIERCING CAPPED PROJECTILES RANGING FRGM 
4% INCHES TO 12 INCHES. 

The use of sulphur bleach upon thin­
shelled alm.onds has actually diminished the 
demand for these nuts in France, far the 
reason that the kernels are sooner or later 
affected, acquiring a:1 acrid taste which no­
body likes. As applied both to  almonds and 
walnuts the sulphUr bleaching process is, 
furthermore, frequently a species af mild 
fraud, as it enables the dealer to mix nuts 
of old and new crops and different countries, 
give them the same shade, and get the same 
price. It is presumed that public taste re­
quires a nicely bleached nut, although no in· 
telligent individual really objects to the 

The I ns u l a t i o n  of In8ulators. The photograph sbows the shells after they perforated armor plates varying In thickness from 
5 inches to 12 incbee. 

honest color of a walnut or almond Shell, 
especially when that color may be taken as 
a guarantee of the quality of the kernels. Commencing with the green bottle glass 

telegraph insulator, the size of a tea-cup, about ten 
years ago, the electric power-transmission engineers 
h ave been steadily increasing the size and cost of their 
high-tension insulators, until now they are using huge 
glass or porcelain insulators, the size of a cabbage. 
According to the E.lectrical World, there has been no 
help for this visible swelling of the insulator. The 
little ones Simply would not stand the electric stress, 
a s  the electric pressure rose by leaps and bounds. 
Even now the manufacturers would be ready to risk 
canstructing transformers for one hundred kilovolts 
if· the line engineers would accept . that pressure. Per­
h aps the line engineers may do so before long. The 
question is what will their insulato;'s then be ? Will 
they be as large as umbrellas ? Is  l ong-nistance trans­
missian to be limited by the cost of conductors, or by 
the cost of in3ulators ? A new suggestion is offered 
from Italy. Instead of plaCing the high-tension con­
ductor on the top of the insulator, and arranging a 
series of porcelain petticoats beneath, so that a beetle 
would have to walk some 60 centimeters in the short­
est path over the surface from wire to pin, the new in­
sulator hangs the wire underneath the topmost petti­
coat which is expanded into a relatively thin urn-
brella. 

The purpose of the umbrella i s  only to  shelter from 
rain and not to insulate ; so that the umbrella  can be 
made l ight and inexpensive. The actual insulator be­
low the umbrel la is stated to be consi(lel'ably smaller 
than would be necessary in caSe the umbrella were 
remaved. 

sisted of a 12-inch Krupp cemented armor plate backed 
with 12-inch oak and three .1;2 . .  inch skin plates. In­
stead of firing a 12-inch projectile, as is  generally 
dane, at such a plate, a 10-inch Heclon projectile was 
utilized, being fired at the low velocity of 1 ,877 foot­
secands. The shell perforated the plate and backing, 
and,  despite the severity of the test, the prajectile 
was found with only two small pieces of the shoulder 
broken, no less than 2,600 feet beyond the target. 
These i- . ojectiles have been adopted by the British 
authorities, since they have been found to excel other 
types in their penetrative capacity without breaking. 

It  is reported by the Vienna journals that a party of 
Dalmatian fishers, when drawing up their nets from a 
depth of 1 0 0  feet or more, brought up an interesting 
object in the shape of a cutlass, coming no doubt from 
a long-sunk wreck. Judging by the crustaceous de­
pOSits which partly covered the blade, it must have 
lain at the bottom of the Adriatic for many years. 
The fishers in question brought their discovery to 
Spalato, and an army officer saw it and purchased it 
for a small sum. The officer then sent the cutlass, 
still covered with crustacea, to the Minister of Marine. 
After examining it  carefully, it  was faund that the 
hilt was in a very good state of preservation. This 
arm apparently belonged to the navy, and it is thought 
by some autharities that. it may have been used on 
board the frigate "Radetzky," which was sunk in 1869.  
At present the weapon is to be  seen at the Imperial 
and Rayal Marine Museum at Polao 

Vice-Consul Brown sends from Lyon the following 
directions for coloring cherries : 

The fruit is selected, washed, stemmed, and spread 
upon slat frames of wood underneath which at inter­
vals basins of sulphur are placed ; the cherries are sub· 
jected to the fumes of the ignited sulphur until the.y 
are of a uniform color, which is usually yellaw. A 
quantity of the coloring matter ( rose nouveau ) is dis· 
solved in a l iter of cold water. Then the cherries are 
placed in an earthen pot w i th a l ittle of the coloring 
liquid, dissolved sugar, and glucose, glucase being 
used only in sufficient quantity to prevent crystalliza­
tion and souring and to keep the fruit soft. The mass, 
after mixing, is turned into copper kettlef; and boiled 
slowly for about ten minutes. It is then all turned 
back into the earthen vessel and allowed to cool far 
two or three days to permit the coloring matter to 
permeate the fruit. If the color is nat as desired a 
very little more coloring matter is added and the 
above process is repeated sometimes fifteen or  twenty 
times, or until the desired color is obtained and the 
glace process finished. 

One and one-half kilos ( kilo = 2.20 pounds ) of  this 
coloring matter is sufficient to treat 10,000 kilos of 
cherries. The fresh cherries cost about 6 to 7 cents a 
kilo and after being treated by this process they' are 
sold at 36  to 42  cents per kilo. 

The Duke of the Abruzzi has named the three high. 
est peaks of Mount Ruwenzori after Queen Margherita. 
Queen Alexandra, and King Leopold. 
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AN IMPROVED WINDOW RAISING AND LOCKING 
DEVICE. 

An ingenious window raising and locking device 
has been recently invented by Mr. Archibald Nesbett 
of the Fuller Construction Company, of New York, 
and Mr. Frans Bruno, of Brooklyn, which possesses 
all the merits of the several parts heretofore neces­
sary to operate the sash in double-hung windows, be­
sides being more economical . The device combines in 
itself that of sash weights, chain, pulleys, locks and 
lifts, and does away with the necessity for box frames 
with weight pockets .  It can be attached in a frac­
tion of the time usually required to hang a pair of 
sash, and is very simple and efficient in operation. 

I t is orten desirable to lock a window sash open suf­
ficient to permit ventilation, and yet be secure from 
intrusion of burglars and sneak thieves. This can be 
accomplished with this device, as it  provides for ab­
solutely locking either or both sash in any desired 
position. 

The accompanying engraving illustrates the mechan­
ism of the invention. In the pulley stile of · (he 
window is  a drum, very similar to that of an ordinary ' 
pulley, which incloses a coil spring, one end of which 
is attached to a fixed shaft on which the drum re­
volyes ; the other end is secured to the drum. The 
drum is provided with gear teeth which engage a 
rack in the sash, as shown in Fig. 2. This is applied 
to both sash, and when a sash is moved to a closed 

AN IMPROVED WINDOW RAISING ANI) LOCKING 
DEVICE, 

position, it  winds up the spring and is held in posi­
tion with the lock ; when the lock is  released the 
sash automatically raises. To l ock the sashes, a key 
is  provided for each sash ; this operates the lock 
which fits between the teeth in the drum and is held 
in a locking position by a spiral spring, but it may 
be withdrawn and by half a turn prevented from 
slipping back into engagement with the teeth, as 
shown in Fig. 1. 

The entire device, when installed, is invisible, ex­
cept the small keys which are exposed on the turn at 
the party rail. 

Considering the economy, simplicity of operation, 
and efficiency, the device should readily recommend 
itself. 

. . . , .. 

Patents as a Factor ill Manufactu r i n g  Business, 

Under this heading, in the September number of 
the Engineering Magazine, Edwin J.  Prindle, of the 
New York bar, furnishes some very useful information 
in untechnical language f or the benefit of business 
men.  The value of 0" patent- as the best and most 
effective means for controlling competition is strongly 
emphasized. The United Shoe Machinery Company, 
the Westinghouse Air Brake Company, and others are 
cited as corporations whose commanding position is 
dependent largely upon patents, and the Bell Tele­
phone Company is quoted as a corporation which, even 
though it is not now dependent upon patents to any 
great extent, yet controls the situation, owing to the 
fact that it was permitted to loc.ate itsalf and obtain 
a practical monopoly in many cities during the seven­
teen years in which its principal patent was active. 
"Patents are the only legal form of absolute mon­
opoly," says Mr. Prindle, "and they are absolute so 
rar as they go. In  a recent decision the court said, 
'Within his domain the patentee is Czar. The people 
must take the invention on the terms he dictates, or 
let it  alone for seventeen years. This is a necessity 
from the n ature of the grant. Cries of restraint of 
trade and impairment of the freedom of sales are un­
a vailing, because for the promotion of the useful arts 
the constitution and statutes authori·ze this very 
monopoly.' The possession of suitable patents is, 

Scientific American 
therefore, of great importance to the manufacturer. 
On the o ther hand, it is equally important to the 
manufacturer whose competitor has patents, to under­
stand what limitations, if any, there are to his com­
petitor's advantage, and how, if at all, a counter­
advantage may be gained." Considerable confusion is 
apt to arise in the minds of laymen as to what con­
stitutes a patentable invention. There are four classes 
of inventions for which patents are granted, namely, 
arts, machines, manufactures, and compositions of 
matter. An art may be any process or series of opera­
tions for accomplishing a physical or chemicai result ;  
for instance, the casting o f  car wheels, i n  which a 
jet of molten metal enters the mol d in a tangential 
direction, producing a whirling motion which causes 
sound metal to float to the rim of the wheel, thus 
preventing cinders and bubbles from occc1:'ing in the 
rim. The patentabil ity of the process is n ')t affected 
by the fact that no new mechanism may be required. 
It  is at this point that the manufacturer is often 
misled into thinking that there is no patentable in­
vention present. 

"A machine is any assemblage of mechanical ele­
ments having a law of action of its own." The defi­
nition co vers a jack knife as well as a steam en

.
gine. 

An article of manufacture is  anything made by hand 
that is not an art, machine, or composition of matter ; 
for instance, a safety pin, tooth brush, etc. 

Composition of matter is any mixture or combina­
tion of chemical elementb, such as calcium carbide 
from which acetylene is made, acetylene itself, a soap, 
or a tool steel. 

"A new combination of old elements may be patent­
able, if it produces a new or improved result, or an 
old result in a new way. A new form of an element 
of a combination that is  old, as a whole, may be 
patentable. Improvements and attachments on old 
machines may be patentable. A new use of an old 
device, or ' m",;!hine or procesfl. w",y be patentable, if 
the new us' 1 8  so different fro:.n the old use as not 
to be obvious ,,0 .;;ll Qrdinary skilled workman in the 
art. 

"The grant of a pateilt purports to give the in­
ventor the right to make, use, and sell the invention ; 
but in legal effect it really gives him only the ex­
clusive right tv prevent others from making, using, 
and selli'l-5 the invention. If his invention happens 
to embody the principle of some invention that is cov­
ered by a previous patent, the owner of the previous 
patent can prevent the making, using, and selling of 
any embodiment . of the later invention using the 
earlier principle, and the later patentee must either 
make terms with the earlier patentee, 01' wait until 
the earlier patent is dead. But the later patentee can 
pre vent the earlier patentee 01' anyone else from using 
the later invention during the life of the later 
patent." 

Regarding the claims of a patent, Mr. Prindle says 
that there is no piece of English compOSition that is 
more generally misunderstood, yet the general nature 
of the claim is not beyon d  the comprehension of the 
layman. A strange thing about a claim is that the 
more it says, the less it  means. ii'uppose the claim 
to be a bill of sale giving title to cattle on a large 
Texas ranch. "If it  gives title to all the short-horn 
Durham steers having one white forefoot and three 
red feet, the purchaser would get very few cattle. If, 
however, the bill  of sale gave title to all the live 
stock on the ranch, the purchaser would not only get 
all the short-horn steers with only one white fdot, 
but he would get all the steers of every description 
a n d  all the heifers, bulls, horses, and pigs that there 
might be there. The mistake arises from supposing 
th e best form of claim to be a detailed description of 
the particular embodiment of the invention shown in 
the pa.tent, when it should be a description of every 
class of machines which embodies the principle of the 
invention, whether or not the details not essential to 
that principle are copied. In other words, the claim 
is not a list of elements whose virtue is greater the 
larger the number of elements enumerated ; but it is 
the description of a class of combinations of elements, 
and the fewer elements stated the larger the class of 
machines is l ikely to be in which that combination of 
elements is found. 

"The Supreme Court of the United States has said 
that the claim of a patent is one of the most difficult 
pieces of English composition to write. I t  is often 
thought that the particular wording of a patent is 
not important, the skill required being in enforcing 
the patent in court ; but it  must now be clear that 
there is great opportunity for skill and foresight in 
drawing the patent. A well-drawn patent may make 
plain sail ing in court, while a poorly-drawn patent 
often has a hole in it through which serious com­
petition can escape." 

. � . . .. 
Exports of coal and coke from the United States in 

J 905 aggregated over $ 3 1 ,000,000 in value, against 

Si ll .OOO,OOO for 1 8 9 5 ,  a decade earlier. The U nited 
States holds third place among the nations as an ex­
porter of coal, and first place as a producer. 

235 
AN IMPROVED CUTTER HEAD, 

Pictured in the accompanying engraving is an im­
proved cutter head of the type adapted for the mak­
ing of window sash. The prinCipal features of the 
invention consist in the convenient arrangement of 
the cutting blades or plows and in the provision of 
means for adjusting the head, so that both stiles and 
rails of sash of various widths may be cut. Our 
engraving illustrates in section the form of window 
rail and stile made by the cutter. The cutter head 
comprises an arbor A, on which i s  mounted the mem­
ber C. This member, at one end, abuts against a 
collar, while the opposite end has the form of a sleeve 
or  tubular projection, on which the member B is 
mounted. The latter is  formed with a transverse bar 
adapted to engage slots in tne face of member C. A 
cap and a series of washers bear against the outer 
end of member B, and a pair of set nuts threaded on 
to the shaft against the cap serve to hold the two 
members in relative position. The member 0 is lat­
erally slotted at opposite sides to receive the plows b .  
These are held securely b y  gibs, which are pressed 
against the blades by means o'f set screws. Projecting 
from opposite sides of the member B are a pair of 
auxiliary heali,' D, which are slotted to receive the 
plows F. The latter are also held by gibs and set 
screws. The plows are mounted diagonally,  so that 
their cutting edges will partly overlie the cutting 
edges of the plows E. The heads D also carry the 
plows G, which overlie the plows E. I t  will be ob­
served that the plows E are channeled, so that tileir 
cutting edges have the form of the usual window 
moidings. I n  use the cutter head is mounted in the 
machine in the ordinary way, and rotated. The plows 
E will then cut away the rails or stiles to the form e, 
while the plows F and G will cut the rabbet t of the 
rail ; or,  if the plows F are withdrawn somewhat, they 
will smooth off the side bar of the stile, while the plow 
G will cut the glass and putty groove g. In stock 
sizes of sash the molded portion is commonly of the 

AN IMPROVED CUT TER HEAD. 

same thickness for all, while the thickness of the 
center . bar, rabbet, and side bar varies. In  order to 
allow for these variations, the washers b may be 
added to or removed, and similar washers added to or 
removed from the space between the members B and 
C, thus adjusting the plows F and G with respect to 
the plows E. A patent on this improved cutter head 
has recently been granted to Mr. Monroe Button, of 
Fort Plain, N.  Y. 

.. .. . . . 
GO ll e rnlDent I nvesti gation of Rodent EpldelD ics, 

It  is well known that many speCies of rodents Which 
live in colonies, such as prairie dogs, spermoph iles, 
field mice, and rats, are subj ect at i rregular intervals 
to microbic diseases in the nature of epidemics, which 
greatly reduce their numbers. The Department of 
Agriculture desires to be informed of the presence 
of such epidemiCS, with a view to conducting lllvesti­
gations regarding the isolation and preservation of 
the microbe for use in destroying mammals inj urious 
to agriculture. The Department, therefore, requests 
that it be informed where possible by those noticing 
such epidemic diseases among the wild animals of the 
character specified, now or at any future time.  Such 
diseases are usually indicated by the presence of nu­
merous sick or dead animals. The investigations on 
these lines should prove of great value to agricul­
turists throughout the country , and it is to be hoped 
that farmers and ranchers Will take sufficient in­
terest in these proceedings to supply the Department 
with whatever information it i s  in their power to for­
ward regarding the question. 

• • • 
Attention has been called to the fact that in evap­

orating gold or silver solution in a porcelain baslll , a 
considerable amount of gold or silver may be absorbed 
by the porcelain itself. In the manufacture of chloride 
of gold it is customary to grind up all  of the porce­
lain evaporating basins, from which some of the de­
ficiency is recovered. 
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READ 'rHlS ,. COLUMN CAREFULLy.-yon wil 

find inquiries for certam classes of articles numbered 
in consecntive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of, the party desiring the information. I n  
every c a s e  it i s  ne('essary to give t h e  
number of 'h e InqnlrY'MUN N  &; CO. 

Marine Iron Work.. Chicago. Catalogue free. 
Inquiry No. 8 3 'f t .-Wanted, the address of 

manufacturers of the Munson typewriter. 
the 

For hoisting engines. ,J. S" Mundy, Newark, N. J. 
Inquiry No. 83"2 .-Wanted, tubin!' butt seam or 

lap seam. J.D in�h outside diamet er, No. 24 !'ltuge B & S, 
steel or galvau.ized.iron ; wantert in  2·inch lengths. 
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gas-igniter, so that several flames can be ' simul- the Improvemen t '  are to provide means for Bottle holder. M. Elh . . . . . . . . . . . . . . . . . . . .  831 , 148 
time ously ignited and the same be extinguished showing the theoretical number of papers pro- Bottle. non-refillahle. C . J. & 0. Hohmann . 831 ,435 

in series. duced and In connection therewith means for ��m� :������: �. Kli.ke����� . : : : : : : : :
: : : : ��a�� 

Indicating when a web breaks. Bottle support. J. W. Barnard . . . . . . . . . . . . .  831 , 205 Bottle washer, H. W. Bowman .. . . . . . . . . . . .  831 ; 261 
Of Interest to Farmers. APPARATUS FOR CLE4.NING E RASERS. Bowling alley. parlor, W. E. Falvey . . . . . .  831 .218 

ATTACHMENT FOR HAY-PRES< SES.-S. -R. W. SHANNON and A. G. MILLIGAN, New Box. ' C. B. Baldwin . . . . . . . . . . . . . . . . . . . . . .  ,831 . 320 Bake apparatus, load. J. S. Custer . . . . . . .  831 . 040 
H. CHRISTOPHER, Buena Vista, Ga. One pur- Lexington, Ohio. In the p resent patent the Brake lever. J. Mullins . . . . . . . . . . . . . . . . .  831 , 1 74 

Pose of the improvement is to provide a power- improvement made by Messrs. Shannon and Bread crumbier, F. M. Lupton . . . . . . . . . . . .  831 . 1 70 Brick dumping machine, D. Hyde . . . . . . . . . .  831. 073 
head .for hay-presses which w!ll  be capable of Milligan has reference to c leaning apparatus. Brick machine, 0. Nolan . . . . . . . . . . • . . . . . 831 . 461 
attachment to any press, especially a hay- and particularly to that adapted for cleaning Bricklaying, combination for tooth, S .  
p ress. where horse-power is employed a n d  erasers-as, for example,  erasers u s e d  in con- BUS�

o�.
rtsG 

. .  I· . . . . . . . . . . . . . . . . . . . .  · ·  . .  · · ·  83 1 . 1 04 , rau . . . . ' "  . . . . . . . . . . . . . . . . . . .  831, 340 
wherein the power-head is light of draft and nection with blackboards in schools. Its prln- I 

Brushes. etc. . attachment for tooth, J. , L. 
Imparts a long stroke to the plunger-bag and cipal objects a re to provide means for re- B �bellar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 391 

. uc et. grab. J. A. McGrew . . . . . . . . . . . . . . 831 .089 
has continuous and direct action on the bar moving the dust from such articles and Buckle. W . J. New. Jr . . . . . . . . . . . . . . . . . . . . 831 , 090 
during the p ressing stroke of the latter. rendering them sterile. I Bu�kl.e or fastening device. R. H. Austin . .  831. 402 

�U�\dmg block machine, S. A. Latimer . . . .  831 . 230 
COTTON-CH O PPER.-R. A. SLIGH, Slighs, DREDGIN G-MACHI NE.-C. V. FOREMAN, ' u on, T. J. Winans . . . . . . . . . . . . . . . . . . . . . 831 , 129 

S.  C.  In this Instance the invention relates Thurmont, Md. In this machine the dredging ���f��t :::�y:� :�r��g�i'.:t,:'��t� '&' G�d��� �U�g 
to cotton-choppers of that type in which a buckets are carried by a s i ide having move- Cable. multiconductor, W. C. yeatman . . . . 831 , 1 3 1  
longitudinally-arranged shaft Is rotated through ment on Its carrying beam to adjust i t  both i Cahle terminals and the like, post and hox 

J. C. Sparks, B.C.S. , F.C.S., Anal. Chemist. See adv't 
I nq u i ry No. 83":I .-1<'or manufact arers of sheet 

celluloid, folded or pressed Into t.ubes 0 1  U section. I for. B. F. Daly . . . . . . . . . . . . . . . . . . . . . .  831 . 327 
" U. S." Metal Polish. Indianapolis. Samples free. bevel-gears by running wheels and said shaft vertically and 10ngitudinaJly of the beam for Calculating machine, G. L. Martin . . . . . . . .  831 , 085 

Is provided with revolving hoes or cuttlng- raising and lowering the buckets The chains galculating machine. W. R. Gaither . . . . . .  831 . 425 
I n quiry No. 8314.-Wanted. manufacturers of hi h th b k t d

' 
d f 

a yx. artifiCial, W. Maxfield . . . . . . . . . . . . 831 . 086 
fiock machinery. blades that chop transversely across the row an w c e uc e s are mounte exten rom . Camera, J. ' Goddard . . . . . . . . . . . . . . . . . . . . . .  831 . 426 

H dl & S k' M h Ob Mf C 10 B II St of cotton-plants to p roperly thin them. the bottom of the slide up over sprocket wheels Cameras, lens focusing mechanism for, F. Ch":n eFalIS,p�� 
e c y. er g. 0., e ., 

mounted on the end of the beam and after · Can 
Aca:,��;n:!�Chi��;"B��gi�nd"&"T�ig�� : ��}:g�� 

In quIry No. S:J7:i.-Wanted. a mannfacturer of dumping into a tilting chute the chain of Can opener, H. D. Sharp . . . . . . . . . . . . . . . .  831 , 1 1 0  
machinery for making confetti. Of General Interest. buckets is suitably guided beneath the chute Candy pull1ng machine, H. M. Dickinson . .  831 . 501 

Sawmill machinery and ontfits manufactured by the CURRENT-MOTOR.-C. A. NElYLAND and H. back to the adjustable slide. Car. E. N. Trump . . . . . . . . . . . . . . . . . . . . . . . .  831 . 492 I Cane shaver, P. C. Comean . . . . . . . . . . . . . .  831 . 039 

Lane Mfg. Co., Box 13, Montpeller, Vt. G. NAGEL, Lewiston, Idaho. The Invention gar bOIS\�r sld
G
e hearing. A. H. Fetters . • 831 , 333 --- ar coup ng. . A. Hermanson . . . . . . . . . . .  831 . 070 

I n q n iry No. 8 3 1 6 . -Wanted. manufacturers of refers to that class of devices known as "cur- Prhne Movers and Their Accessories 
Car coupling, A. Stuckl . . . . . . . . . .  831 . 249, 831 .250 

machinery fOf .making clock m ovements ; also of those t · t " d h f It b '  t t ' l  • . Car coupHng, H. V. Rogers . . . . . . . . . . . . . . 831 , 378 
who do metal stamping of clock movement parts. ren ,-lItO ors, an as or s a Jec the u 1 - V ALVE.-S. A. PLOUGH Traverse City Car draft rigging attachment. A. Camphell. 831 . 2 1 2  

1 sell patents. To buy, or having one to sell, write izatlon of the maximum amount of force that Mlch In this case th b : t i t id
' Car, dump, S. Otis. reissue . . . . . . . . . . . . . . . .  12. 533 

the' current in any stream is capable of im- ' 
e a Jec s 0 prov e Car fender. W. A. Molfat . . . . . . . . . . . . .. . . .  831 ; 454 Chas. A. Scott, 719 Mutual Life Building, Buffalo. N. Y a valve arranged to shut olI the flow of fluid Car handle shield. W. H. Pontius . . . . . . . . . 831 . 295 

In q uiry N o .  83"'f.-Wanted.  manufactnrers of parting. The invention is especially adapted through the valve by the use of an emergency- Car hauls. trip feeder for, L. J . Robh . . . .  831 . 241 
r:tcc�!��r��i�����:'��

o
tP�

o
���Eg�::,;�::,r

p
��� gI :��'h for pumping water for Irrigation, but may also va lve whenever the main plug breaks or be- g�� ss1��' l!ar�g, 

K
raff;�,;;. "A: ' St��ki : : : : : :  �gUm 

parts. be used for other purposes. comes out of order and to allow of conven- Sar step, Davis & Hickl3 . . . . . . . . . . . . . . . . .  831,216 
FENCE OR DIKE J W H . Car wall hrace. J. H. Weisbrod . . . . . . . . .. 831 .315 

Metal Novelty Works Co . •  manufacturers of all kinds .- . . UMPHREY, iently removmg the broken main plug for re- Car wheel; E. L. Troup . . . . . . . . . . . . . . . . . .  831 . 1 2 1  
of light Metal Goods. Die. Rnd Metal Stamping. our ' Woodlawn, Ore.  Although applicable to all  pairs or for replacing it by a new one and to Cars. check lock for mine. S. Rudolph . . . . .  831 . 1 06 
Specialty. 4:1-47 S. Canal Btreet, Chicago. the purposes of a fence for I'nclosI'ng land as it tti f th 1 ft 

Cart. dumping, J. Gulry . . . . . . . . . . . . . . . . . . 831 , 428 , perm rese ng 0 e emergency-va ve a er Cartridge. Young & Sherllf . . . . . . . . . . . . . . . . 831 , 1 32 
I n q u i ry 1\'0. 8:1 'f8.-WAnted. m anufacturers of farms, lawns, and the like, the invention is the repairs are made to allow the use of the Caster, T. Alexander . . . . . . . . . . . . .  831 , 258, 831 .494 

sp!ing motors, similar to clock movements but heavier. equally adap ted as a dike or levee for pre- valve for its legitimate purpose. I ce
l
l
,¥gl�m�

ke 
. .  ����������; . .  ���������: . �' . . �: 831 , 488 The celebrated " Hornsby- Akroyd " safety 011 engine. venting the encroachment of water" mud, slit, I Celluloid . manufacture of. A. Behal . . . . . .  831 . 028 Koertlng gas engine and producer. Ice machines. Built and the like upon low-lying lanqs. It is Cement block machine. 0. Johnson . . . ' . . . . .  831 . 077 

by De, La Vergne Mch. Co .• Ft. E. 138th Bt.,  N. Y .
. 
C. d d ' l  k t Raihvays and Their Accessories. Cement for plugging teeth and manufactur-portable an rea 1 y ta en apar and put to- ing the same, vitreous. J. Rawltzer . . . . 831 , 1 85 

hiqui ry, 'No<. �3"'9 .--Wanted. manufacturers of gether and quickly erected and repaired from UNLOADING APPARATUS.-J. E. KNIGHT. Chair. /'lee SWinging chair. patent medicines ; medicine droppers. time to time. Blue Canyon, Wash. In this case the Inven� Chicle. gum, or other adhesives, purifying, 
Manufactn .. ers of patent articles, dies, metal 

CARPENTER' S F'RAMING-SQUARE.-L. M. tion relates particularly to an apparatus for Ciga�
a
l!�tt:r. ����f:\�. J: ' c: . T�;;r�i�� ' : :  : : : :  

83 1 . 041 
st.mpmg, screw machine work. hardware speCialties, unloading logs from fiat-cars, although it Is Cigarette machine. A. L. Boucher . . . . . . . .  �g�:&� 
machine work .and speCial 810e washers. Quadrlga HODGE , San Jose, Ca \ . The improvement per- nseful In various other c onnections.  The ob- Cipher code or system. D. C. Gurnee . .  ' . . .  831 , 061 
Manufapturing Company. 18 South Canal St., Chicago. tains to carpenter's tools, and espe�ially to ject of the improvement is to provide a con-

gamp.
F
G·

T
A· t

Taft . . . . . . . . . . . . . . . . . . . . . . . .  831 . 486 
• � 838 L' ak f I I  k'  d f the typ e  of tool used by such artisans for a sp, . eu e . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 1 97 

Jnqnu' Y  ,, 0 . 0 .-. 01' m ers a a m s a venlent and Inexpensive means for unloading Clock, intermittent alarm. J. W. Morway . .  831 . 233 cloth. laying out bevel-cuts for a saw. The object logs, utilizing therefor the power of the loco- Clock mechanism for time recorders, W. L. 
831 . 498 Inquiry No. S 3 8 1 .-�'or makers of phonographs. Is ' to produce a tool of this class, especially Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

gramophones and e ,ectl'ic novelties. f 1 I th . d f motive of the train on which said logs may Clothes holder. Morris & Baker . . . . . . . . . .  831 , 367 use u n e constructIOn an raming of be loaded. Clotbes wa shing or clearing machine, W. 
I nqniry No. 8aS2.-For maker. of shoes, hats. roofs. The special object Is  to provide a C. Barnard . . . . . . . . . .  : . . . . . . . . . . . . . .. . .  831 , 1 3 5  

etc. square of such constru ction that all of the RACK CONSTRUCTION FOR REFRIGER- Clutch , friction ,  J . W. Challoner . . . . . . . . . . 831 . 215 
I n q u i ry N o .  8383 .-For makers of cycle ••  guns, ' ATOR CARS J C COLEMAN and E W Clutch. friction. A. Herisson . . . . . . . . . . . . .  83 1 . 343 

English-made furniture and crockery. bevels may be laid alI from the square after - .- . , . . Clutch mechanism. M. Hendrickson . . • . . .  831 . 433 

I n q u i l'Y N o. 8 3 8 'I .-W:lllted. automatic dht ri but- one setting operation. KES SEL, El Paso, .Texas. This invention i s  a gO�k. F. 
t
Henn

t
ebOhle

tt 
. .  

h 
. .  · . .  t· 

. .  
f 
. . . .  ·W· 

. . . .  
S· 

831 . 159 
rack c onstructio.n particularly adapted for re- 0 �e po s. e c.. a ac men or. . . 

ers for BO gr. looenge.. GARDEN-PLOW.-W. E .  HAWKIN S, Mc- Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 . 4 1 9  

RECEN;TLY :PATElII'TEU ' IN;VEN;rrO�S. 
Pertaining to Apparel. 

COMBINED 'rROUSERS- STRETC H E R  AND 
COAT-HANGER.-S. B .  BEDINGER, Terrell ,  
Texas. I n  t h i s  c a s e  t h e  object is to provide 
a stretcher formed of ,resilient wire rods, and 
a coat-hanger of similar material ,  these co­
operative devices being so combined tbat the 
hanger adds to the efficiency of the stretcher 
when both are employed together, a further 
object being to so construct the stretcher and 
hanger that they may be used separately and 
be equally elIective if this Is desired. 

�'A ILOR' S MEASURING DEVICE.-A. M. 
ROLAND. H onolulu, H awaii . This device i s  
especially adapted f o r  taking measurements 
for coats and vests. The purpose is to ' p ro­
vide a straight-edge adapted to be p assed 
horizontally beneath the arm, carrying a slid­
ing sboulder-conformer and an adjustable 
scale-arm for the breast, together with a tape­
measure pivotally attached to the conformer 
In such manner that measurements m ay ·  be 
taken by the tape measure in any direction ' 
from one point. 

A PPLIANCE FOR I N S E RT I N G  BEADING 
I N  BOOT AN D SHOE WARE AND OTHER 
GOODS .-ELLEN TOWNSEND, 197 Princes 
Street, Port Melbourne, Victoria. Australia.  
By this Invention manual labor is saved In the 
process of inserting beading. commonly called 
"patent" beading, by sewing or stitching into 
boot and shoe ware and other goods. Accord­
ing to the improvement the whole of the hand 
p rocess of fitting and sticking, hammering, and 
adjusting is rendered unnecessary and the 
servic es of the fitter operative are altogether 
dispensed with and the cost saved. 

Gaheysvllle, Va . .  In this instance the inven- frigerator-cars for the transportation of fruits Colfee urn, �' . Theil . . . . . . . . . . . . . . . . . . . . . .  831 . 253 
or other produce in bulk, and so arranged and Coin wapper. R. Spurgin . . . . . . . . . . . . . . . . .  831 . 1 1 5 

tion Is an imp�o"eIl}en t  in garden Implements, Coking apparatus. W. Kennedy . . . . . . . . . .  831 , 1 63 
being / espec ially designed for use in plowing constructed that the racks can be run up next Colander for vegetables ,  etc. . Ritschard & , 

to the roof, out of the way, permitting the , Sen .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 1�7 
and cultivating small plots of ground such as c a r  to be used for produce or other freight Colter attachment for potato diggers. A. 

831 . 346 are commonly used for household gardens. L. Hoover . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
The Implement may be pUshed by the operator, not requiring the use of racks. gg:��:!��nA�P:C�r�m�e �: . � .. . �.

i
����: : : : : :  ��U ::� 

or a small boy can pul J on the front end of EXTENSION CAR - STEP. - B. WATSON, Controlling switch. H. P. Ball . . . . . . . . . . . . 831 , 404 

th b b f Eden N Y One purpose of the invention Is Conveyer, C. H. Anderson . . . . . . . . . . . . . . . .  831 . 495 e earn y means a a rope. • . . Conveyers. loose hopper for swinging, S. B. 
DEVICE FOR FIRING BLAST CHARGES. to provide an extension attachme.nt for the Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 1 56 

-J . DOWD, Chicopee, Kan. This sI'mple and I' fixed .steps of c ar-platforms. WhICh . attach
. - Coop . M. C. Fr.ts . . . . . . . . . . . . . . . . . . . . . . . .  831 . 221 

t bl f d d I Copy holder. F. C . Shohert . . . . . . . . . . . . . . . .  831 , 385 
economic device Is especially adapted for firing ,
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I- Corn hanging rack. seed. J. Strange . . . . . .  831. 484 

blast charges, but can be used in connection ca �on 0 e xe � eps 0 any car or 1 e Cott��e�
cr�:�� . .  ��� . :�?�������' . .  �: . .  �' . .  �;: 831 , 267 

with any form of powder-cartridge The de. vehIcle. The extenSIOn-step can be quickly Coupling. W. H. Robinson . . . . . . . . . . . . . . . . 831, 524 
vice is adapted to be imbedded in the powder brought to its lower p osition as an extension Cultivator, D. A. Hellums . . . . . . . .  < . . . . . . . 831 . 1 57 

f th i t b i I t f Current motor, alternating, M. C. A. La-
contained in the cartridge- and which after a rom � rna � s eps y a s ng e movemen a tour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 . 446 
certain interval of time automatically ignites the tramman s foot on the platform and Curtain fixture. J . M. Sbepard .. . . . . . . . . . . .  831 . 194 

the der whereby the extension-step will be automatic- Curtain shade fixture. H. H. Stratton . . . . . .  831 .195 
poW . ally carried to its upper or storage posi tion g���:l
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MELTING A PPARATUS.-G. CRUISE. New as soon as unlocked from its lower p osition .  Dental tool, C. A. Spahn . . . . . . . . . . . . . . . . . .  831 .307 
York, N. Y. In the present patent the inven- I 

' Detlnnlng process. Goldschmidt & Weher . . . .  831, 223 
tion has referenc e  to apparatus for melting NOTE.-COp e s  of any of these patents will . Dish

R�al�:: ��� . .  S����I����, . .  :���.
i
��.

t
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.
. .  �: 831 . 084 

such substances as snow and ice, it being he fu rnished by Munn & Co.  for ten cents each. Display fixture. H. Heimann . . . . . . . . . . . . . .  831. 510 
particularly adapted for use in disposing of Please state the name of the . patentee, title of Display stand for collars, ties. stocks, etc . •  

the accumUlations in streets. Its principal ob- the invention. and date of thIS paper. Ditc:ini·m
C
a"�:lE:�
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jects are to provide an elIective and c onvenient Door check. M. J. Flynn . . . . . . . . . . . . . . . . . .  831 , 051 

apparatus of this character. Fire is started INDEX OF INVENTIONS gg�; ���;:;. Ado�le
Fr

:';::��g "sp'ri�g: "0: "Ii: 831 , 220 

in the heating-chamber, and either solid or D 
oc�m!,aug: .' . . .  Ii ".i" iIi: . . . . . . . . . . . . . .  ��t��� 

I 'qu ld fuel may be used. as is convenient. 
For which Letters Patent of the 

D��� �,;'����. i.Vl�· Baker' . .  ���� : : : : : : : : : :  831 . 134 
HAIR-WAVING DE V I C E .  _ A. 'SCHARER, Door lock. J. H. Simmons . . . . . . . . . . . . . . 831 . 386 

New York, N .  Y.  The alin of the invention United States were Issued �gg� ii���
r
�: l p���: . : : : : : : : : : : : : : : : : : : : �gU ;�� 

is to provide features of , 'construction for IJ Doors. control f bulkhead. L. A. Hawkins . 831 , 431 
hair-waving instrument which will produce the for the Week Ending ��:�� e���t[:e��

s
L. 

H
E. ���:'a� ' : : : : : : : : : : : :  ��}:�� 

Marcel wave In reversed order when two of Draft equalizer. J. W. Helton . . . . . . . . . . . . . .  831. 432 
said Instruments are n sed successively, the September 1 8 ,  1 906. 
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:: 831 , 3 1 4  

mainly similar to(}ls being extremely simple, Drilling and boring machine. J. Murphy . . .  831 . 369 
we) )  adapted for self-application to the hair, A N D  E A C H  B E A R I N G  T H A T D A T E  ����s P��n ��d������:.

ey
w�·g��� · & 
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i�� [ Bee note at end of list about copies of these patents.1 �i[:�l��� �::1fa�!.at·:������;:�� : : : :  !IH�� 
jury to the hair or person. Electric apparatus. vapor, H. I .  Wood . . . .  831 , 401 

Hou sehold Utilities. 

COMBINED DOUGH-KNEADIN G BOARD 

Advertising device, H. H .  Bell . . . . . . . . . . . .  831 ,496 Electric controller, C . E .  Shedrick . . . . . . . .  831 , 304 Aerial ferry. S. B. Harding . . . . . . . . . . . . . . . 831. 225 Electric cut out. F. B. Hinkson . . . . . . . . . .  831 .226 Aeroplane, J. J. Montgo!"ery . . . . . . . . . . . . . 831 . 173 Electric fixture. J. H .  Dale . . . . . . . . . . . . . .  831 , 326 All'. apparatus for the production of carbu- Electric trackway. aerial. G .  G .  Schroeder . 831. 302 reted. A. Perrier . . . . . . . . . . . . . . . . . . . . 831 , 374 Electrode plate, storage battery, T. A. 

El ectrical De:Vlces. AND BARREL-COVER.-W. S. LITTLE,  Scott, 
Ark. In the present patent Mr. Little bas de-

MEANS FOR TRAN SM ITTING ELECTRI- j vised an improve'd attachment for flour and 
CAL I M PULSE �.-F. L: O�Ri

. 
Thurman, Iowa. other barrels which is adapted to serve as a 

Meaas are prOVIded by thIS lllventor whe.reby dough-kneading, bread, or p astry board and 
a . slight elec,triea! ,. sh�k . is . transmItted also as a cover for a barrel to keep out dust 
throughout the. entire lInlol of wire fence and and dirt and prevent access of vermin thereto. 
through , the . cattle if in contact with ilie 

Air hrake attachment, J. B. O ·Donnell . . . .  831 . 373 Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 . ll69 

±�� h
��!r1drl;it;:':' a��to�:i��ln�' :pp�r':i.is: 

831 . 418 Electrolytic diaphragm. I. L. Roherts . · . . . . . 831 . 474 
J. ' W. Fries . . . . . . . . . . . . . . . . . . . . . . . . . .  831. 275 �l:�:�g�' c:�. g: :

is
s���i;:� : : : : : : : : : : : : :  �UU 

fence to the ground,' the device being so ar­
ranged 'and regulate d ' as to deliver these elec­
trical Imtmlses . at, short interv!!ls,  a speed 
governing device being provided to secure 
practical uniformity in the Intervals and to 
prevent the batteries from running down too 
rapidly. 

D I STANT-ACTING ELECTRICAL GAS-
IGNITER.-G. LENTSCHAT, H ohen-Schiln­
hausen, near Berlin, Germany. According to 
this I nvention a ring is rotated Indirectly by 
mean: of a gear, although the ring can be di­
rectly rotated. The advantages attained are 
to employ a proportionally low electromagnetic 
force to rotate the ring, to regulate ad libitum 
the gas-passages, and to switch a , number of 
gas-flames on one circuit without a ltering the 

Alloy for bearings, H. Kreusler . • . . . . . . . . .  83 1 . 357 Embroidering machine. multiple, C .  Farmer. 831,046 Alternator, inductor. C . A. Kelsey . . . . . . . •  831 , 442 Engine regula1ing and security device. re-Alternator. Inductor, D. B. Rushmore . . . . .  831 , 475 versible, E. Koch . . . . . . . . . . . . . . . . . . . .  831 . 081 Amusement device, E. A. Faller . . . . . . . . . . .  831 . 1 49 Engines. electric sparking mechanism for Animal trap, J. Camphell • . . . . • . . . . . . . . . . 831 , 037 explosive. H. A. Frantz . . . . . . . . . . . . . . . 831 . 274 Axle, rotary, C. Faulkner . . . • • • . . • • . . . • . . 831 ,219 Eraser and brush, combined, J. H .  Uzmann, Baling press. Ryther & Ellis . . . . . . . . . . . . . . 831 . 301 Jr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 . 199 Ballot hox, R. L. Fleury . . . . . . ' . . . . . . . . . . . 831 . 504 Explosive engine. H . Dock . . . . . . . . . . . . . . . .  831 . 044 Bank, juvenile savings, W. G. Holmes . . . .  831 . 436 Explosive engine. F. A. Jahn . . . . . . . . . . . . . .  831 . 286 
Machi nes and Mechanical Devices. Barrel carrier, J .  Fravel . . . . . . . . . . . . . . . . .  831 . 424 Eyeglasses. S. Stevens . . . . . . . . . . . . . . . . . .  831 , 1 1 7  

WIRE-STRETC H ER. -'- S. H. THOMPSON, B
B
a
d
rre

h
l 

t
fOrmlng machin

H
e , Quest & Reich . . . 831 . 297 Fahric cleaning machine, A. Olson . . . . . . . . . .  831 . 294 

e 0 tom support. . C. Creedon . . . . . . .  831 . 146 F'an protective device, ventilating, R. A. 
Fort Myers, · Fla.  The invention relates to Im- Bed. folding, W. C. James . . . . . . . . . . . . . . . .  831,227 Ilg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 .284 
p rovements particularly In reels and 'stretching Beds, head and back rest for. E .  Michaud . 831 . 517 Faucet, Fitzglhhon & Travis . . . . . . . . . . . . . .  831 , 049 

mechanism for wire-fence construction in un-
B
B
ed
lt
ste

f
ad

t 
attach

J
me

J
nt, 

F
E I '  M. Carpenter . . . .  8

8
3

3
1

1
'
0
2

5
14

0 
Fence post, G. H. Stout . . . . . . . . . . . . . . . . . . .  8

83
3

1
1 , 1

03
1 9

8 e as ener, . . anagan . . . . . . . . . . . . . • Fence stretcher. wire. W. H. Clendenon . . . .  ; 
winding the wire In the building of a fence or Blll1ard and pool tahle pocket. J. W. De Fence wire stretcher and roller. H. Ohmes . 831 , 463 

reeling up , the wire in taking down an old, B' 
Castro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 . 328 Fender. See Car fender. J J It attachment, H. L. Riggs . . . . . . . . . . . . .  831 . 1 02 Ferrophospborus, manufacture of, . . 

fence ,  the object being to provide a fence-ma- Blanket, T. N. Mathias . . . . . . . . . . . . . . . . . . 831 . 452 Gray. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 427 
chine so arranged that It may be ' quickly Boller blow-out or cleaner, steam. L. Scriba 831 . 1 92 Fiber cleaning machine, textile, C . H. Beh-

Boilers. apparatus for washing and refill1ng nlsch . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  831, 407 
mounted on a wagon and as readily detached locomotive. F. A. Gale . . . . . . . . . . . . . .  831 . 337 File, collapsible vertical transfer. C. M. 
when not required for use. Boilers, recharging, F .  A. Gale . . . . . . . . . . . . 831. 336 Carnahan . . . . . . . . . . . . . . . . . . . . . . . . . . · . . 831 , 4 1 5  

Bolt. See Threadless holt. Filter, centrifugal sUme. E. W. Durfee . . . .  831 , 332 
PRESSWORK-RECORDER.-W. F. PALMER Bolt, C. J. Caley . . . . . . . . . . . . . . . . . . . . . . . .  831 ,036 Finger ring, J. A. Lieh. Jr . . . . . . . . . . . . . . . . 831 , 361 

and J.  WINNACOTT, New York, N. Y. The In- B
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831 .464 Fire escape. J. N . Noyer . . . . . . . . . . . . . . . . . .  831 . 462 
Fireplace, W. A. Posey . .  : . . . . . . . . . . . . . . . . .  831 . 096 

ventlon has reference to a device for recording Shuler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 1 12 Fish hook. J. E. Buckingham. Jr . . . . . . . . . . 831 . 2 1 1  
t h e  work o f  a pri, ntlng-press and machines of I BBOoOtt
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831 , 193 Fishing tackle, D. Fraser . . . . . . . . . . . . . . . . 831 . 150 
831 , 133 Flask . 0. D. Jamounellu . . . . . . . . . . . . . . . . . . 831 ,074 

a similar character. The principal objects of Bottle, B. Ormerod . . . . . . . . . . . . . . . . . . . . . . . 831 ,237 Fluid feeding apparatus. J.  C. W. Greth . . 831. 050 
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"Star" . Fool II11II . Power 
Screw Outting 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFa. co. 
695 Water Street, 

Seneca Falls, N. Y., U. s. A., 

E ngi n e  a n d  Foot Lathes 
M A C H I Ili E  S H O P  O U T F I T S ,  T O O L S  A N D  
S U PP L I E S  BEST MATE R I A LS. B E ST 
W O R K M A N S H I P. CATALOG U E  F R E E  

SEBASTIAN LATHE CO . . 1 2 0 Cu lvert St . , C i nc i n nat i .  O .  

Veeder 
Counters 
to register reciprocating 
movements or revolu­
tions. Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

18 Sarll"eant St. 
Hartford. Conn. 

���!r.: •. ���t:=. 
and Ji1ine OasUr!gs. 

T H IS ____ ... 

GRINDER 
Has no pumps. no valves. No 

piping requIred to supply it with water. Always ready for use. Sim. p]est in construction, m ost efficient In operation. Price wiU inu..est 1/OU. 
W. F. '" t.i!3ish�1:rES CO .. 

1999 Ruby St.. Rockford, IlL 

Andrew Ca rnel! le. Thomas A. Edison ana many other success.fu1 men be� Jean their careers at 'I.'e legrap'l 
Operatinll. Wby don't yO!! learn ? For $1.75 we will 

j,�
nd

J.
°
��tilim�i� book of Instructions, 

by express (not pre. 
paid ) .  Send for cata,., 
log of electriC appa. �':;t:e'\ti::,pPhes anll 

J. H. BUNNELL & Co., Inc.. 20 Park Place, New Yorlf 
GAS ENGINE DETAIL:::;.-·A VALUA· 
r!?n:�1n ��������Wi'k��tl':lM� �A�:�8���t�� 

c��� 
sale b y Munn & Co . and al l newsdeal ers. 

Keystone Well Drills 
for Artesian and Ordlnarv Water 
WpQs ; Mineral Prospecil D �  anrl 
E�;r 

DJ;li!�1or 
f
�% ��

d
�= � 

Contractor"s Blast Hole Drilling, 
Ri vel' and Harbor Exploration, 
etc. Our five catalogs are text· 
books in these Imps. 
KEYSTONE WELL WORKS 

Beaver Fal l s , Pa. 

Geer Green Egg Motorcycle. 
h. p., '  two.-cyUnder, '226.00 

Discount to Dealers. 
The most satisfactory motorcycle 

on the marKet. 
We also furnish castings f01' ei�ht �t'���t motors, ��l:d .P'  �e!d

h. F�r �1rlO�':""�'"":��� catalogne and hst No. 
102 up. 
HARRY R. GEER CO., 1 0 1 6  Pine Street. St. Louis , Mo. 

In�tru(tive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Gents each by mai l  
AR TIFICIAL STONE. By :r,. P .  Ford. A 

paper of immense practical value to the 
archite�t and builder. SCIENTIFIC AMERI' 
CAN SUPPLEMENT 1 5 00. 

THE SH RIN KAGE AND WA RPING 
OF T IM BE R . By Harold Busbridge. An 
excellent presentation of modern views ; 
fully il lustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1 5 00. 

CONSTRU CTION OF AN INDICAT­
ING O R.  RECO RDI N G  T I N  PLATE 
ANEROID BARO MET Il::R. By N. 
Monroe Hopkins. Fully illustrated. SCIEN' 
TIFIC AMERICAN SUPPI.EMENT 15 00. 

D!RECT -VISION S PECTROSCOPES. 
By T. H. Blakesley. M . A. An admirably 
written� i nstructive and copiously illustrated 
article. SCIENTIFIC A MERICAN SUPPLE. 
MENT No. 1493 . 

HOM E M ADE DYNAM OS. SCIENTIFIC 
AM ERICAN SUPPLEMENTS 1&1 and &00 con· 
tain excellent arti cles with full drawings. 

PLATIN G DYNAMOS. SCIENTIFIC AME­
RIC A N  SUPPLEM ENTS 7 20 and 7 9 3  de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO J\ND MQTOR COMBINED. 
Fully descnbed and Illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 8 44 and 8&5 
·The machines can b e  ru n either as dynamos 
or motors. 

ELECT RICAL MOTORS. Their Can· 
, struction at Home. S C I E N T I F I C  AMERICAN 

SUPPLEMENTS 75 9, 7 &1, 7 &7, 641. 

Price 1 0  Gents each ,  by mai l  
Order through your newsdealer o r  from 

MUNN ta COMPANY 
361 Broaciway New York 

Scientific Amerfcal\ 237 
Fly escape, A. W. Sa1okar . . . . . . . . . . . . . . .  . 
Frequency meter, E. McGarvey • • • • • • • • . •  
Fuel feeding apparatus, J.  Crawford • • • •  , . 
Gage, F. Scb �bert . . . . . . . . . . . . . . . . . . . . . .  
Gage fitting. W. ·T. Bonner • • • • • • • • • • . . • . • .  
Gam brel, H. J. Hubert . . . . . . . . . . . . . . . . . . .  . 
Game, O. Henrichsen . • • • . • • • • • • • . . • • . • • .  
Garment hanger, J .  B. Bleichrode • • • • . • • . •  
Garment hanger, M .  W .  Alloway . . . . . . .  . .  
Garment stretcher, F. J. Leigbt . . . . . . . . .  . . 
Garment supporter, J. F. Kosmatka . • . . . • 
Garment supporting deVice, J. L. U bellar . • .  
Gas burner, W .  S .  Prim • • . . . . . . . . . . . . . . . 
Gas cut off, V .  E. Campbell . . . . . . . . . . .  . 
Gas engine, F. O. Farwell • • • • • • • • • . . . . . . .  
Gas bolder, W. Gadd . . . . . . . . . . . . . . . . . . .  . 
Gas Igniting and extinguishing device, F. 

831 ,380 I 831 , 1 80 
831 , 145 
831 , 191 
831 . 139 
831 , 439 
831 , 069 
831 , 138 
831 ,317 
831 . 360 
831 , 445 
831, 390 
831 , 469 
831 , 213 
831 , 048 
831 , 053 

S .  Grunteld · . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 060 
Gas jet regulator. C. J. Johnson • • • • • . • . . • .  831,512 
Gas macbine, acetylene, R .  M .  Patterson . .  831 , 519 
Gas supply regulating and controlling 

means. W. H .  Cain . . . . . . . . . . . . . . . . . . .  831,262 
Gate, H . H. May . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 453 
Gate, W .  H .  Teaby . . . . . . . . . . . . . . . . . . . . . . 831 , 487 
Gear, transmission, J. Chalmers . . . • • • . • . . .  831 ,416 
Gearing for m acbine tools, W .  Runge . . . . . • 831 , 379 
Gearing, macblne for cutting tootbed, G. 

Nardin . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . .  831 ,234 
Gin saw filing machine, A .  A .  Wood . . . . • •  831 ,203 
Globes, protector for incandescent, C. 

Schmidt, et al . . . . . . . . . . . . . . . . . . . . . . .  831 , 383 
Grain separator, S. Dunkelberger . • •  831 , 420, 831, 42 1  
Gramophone, C .  Hilgenberg • • • • . • . • . . . . . .  831 . 344 
Grate, W .  McClave . . . . . . . . . . . . . . . . . . . . .  831 . 1 78 
Grate, F. C. Heath . . . . . . . . . . . . . . . . . . . . . .  831, 342 
Grate, G. M. Mullen . . • • . • . . . . . . • . • • . • . • .  831 , 368 
Ginding piston rings, p. Gaetb . . . . . . • . • . •  831 , 151 
Gripping attacbment, F. C. Williams • • • .  831 , 127 
Guitar attacbment, S .  Panelll . • . • . . . • • • . •  831 , 238 
Hair dreSSing device, A .  Sbedlock . • • • • • • .  831 , 1 1 1  
H a i r  dressing device, J. T. Wilcox . . . . . . . .  831 , 493 
Hame, P .  Dionne . . . . . . . . . . . . . . . . . . . . . . . .  831 , 043 
Hammer, electriC, R. Smith . . . . . . . . . . . • . .  831, 482 
Hand, fiexible, G. Doebrlch • • • • . . • • . • • . . • 831 ,330 
Handle, O .  Kampfe . . . . . . . . . . . . . . . . . . . . . .  831,228 
Handle attacbment, J. W .  Gibbs . . .  : . . . . . .  831 , 507 
Harness attacbment, W .  P. MacArtor . . . •  831 . 171 
Harrow cleaner, d i s k .  A. C. Gaylord . • • • • • • •  831 ,505 
Hasp fastener, F. Vsetecka . . . . . . . • . . . . . . .  831 . 122 
Hat sweat pad, F. H .  King . . . . . . . . . . . . . 831 ,444 
Hauling loose materials, apparatus for, B. 

Leinweber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 448 
Heating unit, electric, E. H. Ricbardson . .  831 , 186 
Heel manufacturi!lg machine, boot and shoe, 

W. I .  Wentwortb . . . . . . . . . . . . . . . . . . . .  . . 
H og and cattle bolder. J. J. Robertson . . .  . 
Horseshoe calk sbarpenlng machine, J. C. 

Sproat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 114 
Hose cou pling, J. T. Lally . . . . . . . . . . . . . . . .  831 , 358 
Hydrocarbon burner, R. L. Jewett . .  , . 'o o . .  831 , 287 
Hydrocarbon burner, H .  C. Hornlsb . . . . . . 831 , 347 
Ice pick, W. B. Tbomas . . . • . . . . . . . . . . . . . . .  831 , 313 
Incrustation, preventing, Rubert & La-

porta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 1 07 
I nkstand, J. D. Dickson . . . • . . • • . . . . . . . . . . .  831 , 329 
Insect trap, J. J. Redner . . . . . . . . . . . . . . . . 831 ,098 
Insulating ma tprial and manufacturing 

Bame, J. Blllwlller . . . . . . . . . . . . . . . . .  . 
Insulator, A. J. L. Lembeck • • • • . . • . • . • . . .  
Insulator, M .  J .  Glick . . . . . . . . . . . . . . . . . . .  . 
I ron. See Sad Iron. 
Ironing board. J. O. Ward . . . . . . . . . . . . . •  831 , 254 
Jar closure, H . . D. Strong . . . . . . . . . . . . . . . . .  831 ,310 
Jars, bottles, and similar vessels, closure 

device for, W. B .  Fenn . . . . . . . . . . . . . . . .  831 , 271 
Jewel mounting, A .  A .  Bolsmaure . . . . . . . . . . 831 , 033 
Jewelry case, H. W. Smith . . . . . . . . . . . . . . . . 831, 388 
Journal bearing, F .  Latullp . . . . . . . . . . . . . . .  831 , 447 
Journal box and lid, J. S. Patten . . . . . . . . . 831 , 466 
Kettle cover, E. E. Jobnston . • . . . . . . . • . • • •  831 , 353 
Lamp, arc, A .  H ausold . . . . . . . . • . . . • • • . . •  831 , 282 
Lamp, caboose signal, D. H. Flyn t . . . . . . . . .  831 ,273 
Lamp, e lectric vapor, H .  I .  Wood . • . . . . • . . .  831, 400 
Lam p fiasbing device, gas, Rldderbof & 

Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 473 
Lamp sbade and protector, Strootman & 

Caner . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  831 , 3 1 1  
Lamp socket, incandescent, J. J. Hartley . .  831 . 430 
Lantern, L. Moyle . . . . . . . . . . . . . . . . . . . . . . .  831 , 291 
Latcb or bolt. foot, Hinman & Spencer . . . •  831 ,283 
Lawn rake, IA. H .  Obman . . . . . . . . . . . . . . . .  831 , 181 
Leather and manufacturing the same, B. 

Trenckmann . . . . . . . . . . . . . . . . . . . . . . . . . .  831 .491 
Link or clevis. J. E. & J. Borlaug . . . . . . .  831 , 260 
Loom , needle, J. C. Brooks . • . . . . . . . • . . • . . .  831 . 322 
Loom, pile fabric, Dornan & Sblnn • . . . . . . . .  831 . 045 
Looms for weaving pile fabrics, j acquard 

mecbanlsm for, R. S .  & H .  Cookson . . . .  831 . 1 44 
Lubricator, S.  J. & G .  C . Welter . . . . . . . . . .  831, 395 
Mall bag catcber and deliverer, W .  A. Hor· 

rall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 .438 
Mail deliverer, G .  Soutber • • . . . . . . • • • . . • • •  831 , 306 
Marking gage, C. W. Robison . • . . • . • • . • • . .  831 . 242 

. · S65 SHAVES Wooden Tanks WITHOUT STROPPING , U A shave every day in the year for less than two 

Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage CO. 
MANU �'ACTURERS 

BALTInORE CITY , MD. 
OATAWGUE GRATIS 

HESS FURNAC ES-E A S Y  
to bny-direclt from maker. Easy to pay 
for-no middlemen's profits. Easy to run 
and regulate. Book free. Bess WanniDg 
aDd. VentilatlDg 00 .. 916 Ta.ooma BJdc.. Obicago. 

It's fasy to Keep (Dol ! 
Tbe simplest. smaliest, safest. neat­
est and most succes.ful Motor Fan 
made is the Rawl inl(s Patent 

:!��-��
e
�e I�t:�:� i?a°�:; 

minutes. No operating expenses. 
Malle of blgh-grade bras.. Price 
14-in. Fan with complete coup. 
lings, $10.00. C.,TED E. GINTZEL 1;;0 NaURU St • • N ew York City 

"Juice" When You Need It 
T h e  Apple Battery Charger 

Is a dynamo right on Y0ul' automobile 
or motor boat .that kee,P8 the battery 
always full of "'J"uice.' It provides a 
strong, ever-rea y current of absolute 
eveune8.!J, and lDBures your f:ar 0,," boat 

:ti!�}r��ni�Je�t W��f t��d�n;f�; 
full information to 

The n",.toD Electrical Mfg. CO.t 98 St. Clair St., Dayton, Ohio 

cents a week. 
One mi llion satisfied users prove the supremacy 

of the Gillette dOll ble·edged wafer blades which 
require No Stropping and are Alwll)'s SharP. If 
there is a single user of the Gillette Razor who 
is not getting the utmost satisfaction.  we want to 
know it. 
12 Perfect Blades. 24 Sharp Edl!es_ 

The steel used in Two-third8 81se. Ready for UIIe. 
Gillette Blades is �"�ii�ii���� m ade specially for G 
this purpose. By a 
dnique p r o  c e s s  
which required years to per' 
fect. this steel is converted into 
Gillette dou ble · edged wafer 
blades, uniform 'in temper. and 
with the most perfect shavin g 
edge in the world. 

Each blade is good for an 
average of more than 2O smooth. 
delightfnl shaves without strop' 
ping. When dul led ihrow 
away as you do a used pen. A 
new blade inserted in a second. 

No Stropping. No Honing, 
Always Sharp. 

and the name 
of a friend 
who does not 
use the Gil­
lette . we send 
postpaid ..  a 
f u l l deck of 
p' aying cards 
-r e g u l a r  
Soc. q u ality, 
cel luloi d fin. 
i s h ,  r o u n d  

SO,OOO dOll ble·edged blades corner. and 

a day are turned out at our gold edge •• 
factory -1OO.OOO shaving edges i n  hand.olL" 

-the strongest evidence that heavy gold. 

Gillette Razors are widely used e m b 0 • s e d  

and appreciated. l e a t h e r e t t e  

Every m a n  should secure a t e  I e . c o p  e 

Gillette Razor. Satisfaction case.  
guaranteed or money refunded on o u r,30 Days' Free 
Trial Offer. M ost dealers m ake this offer: if yours 
won't.  we will. 

s��£:':J t�E;'�i��r��'�::e:i�:��� 'i!���, ..'.i'J 
�'l:S

e
�n1J'c,�I�o��lver'lllated Holders, t7.50; Extra 

Sold by all Dru
J

' Cutlery and Hardware dealers 
�ri.���:;J�ie£l

en today for our ha n dsome iIlus· 
Gilletle Sales Company, 307 Times Bldg., New York 

Asbestos and Matnesla Products . S.TEAM PIPE AND BO ILER COVERINGS .  "J·M"  ASBESTOS ROOFING . ASBESTOS PACK I NG  (For a ll p u rposes) .  ASBESTOS FABR ICS • 

ASBESTOS FIRE·RESISTI NG  CEMENTS. KEYSTONE HAIR INSULATOR. ASBESTOS BU I LD ING  MATERIALS. E LECTR I CAL SUPPL IES. 
M. VV. d O H N S - M A N V I L L E  C O �  New York, M i lwaUkee. Ch}cago. B�ston. Ph i ladel phia , St. Louis . C ity. M i nneapol is ,  Dal las, Sa n Francisco, Los 

r!t.  C l eveland, New Orleans, Kansas Seatt le .  Londdn. 

Siller's Dana Saws , ' S��o::I!t 
20-ln Foot or Belt Power �' , nil!. 
2o=ln. ·Belt Power • � .. 
32-ln. Belt Power I I 36=ln. Belt Power 

In HIOH BRASS, LOW BRASS 
and STERLING SILVER 

from 1 inch down. 

111111.111111111111111111111111 11 11 11 11 11 11 11 11 11 11 11 11 11 II 11 I1 I1 ALSO � Bob Boxinll" and Spoke Tenon I Quotations Made From nodel 

Machines, Forll"es, Drills and or Working Drawings 

..  Ohio " Feed and En- 1 J I I I I I I I I I I I I l I l I t l 1 l l l l l l l l l l l l l l l l l!l l l l l l l l l l l l l l l J l l l l l l l l i h  
silall"e Cotters 

Manufactured by 
GEORGE W. DOVER CO. 

M a t c b  b o x .  W .  S.  B a k e r  . . . . . . . . . . . . . . . . . .  831 ,319 
Mattress, T. H. Jobnson . . . . . . . . . • . . • • . . . •  831 .441 
Metal bearing materials, reducing, A. H .  

THE SILVER. MFG. CO. 
Factory B PrOVidence, R • •• 

Helander . . . . . .  . . . . . . . . . . . • . . . . . . . . . . . 831 ,067 
Metal in tbe production of rods and tbe 

like directly from melted metal, reo 
frigeratlng device for tbe hot, A. H. 
Pebrson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 . 1 84 

Metal sbells, tool for cutting holes in, F .  
H. N . Gerwig . . . . . . . . . . . . . . . . . . . . . .  . .  

Metering system, E. Scbattner • •  , . • • • . • • . . 
Mining drill, B. V. Gilmore . . . . . . . . . . . . . .  . 
Mining machine, C. Mead . • • . • • • • . . • • . . • •  
Miter box, A .  Garland . . . . . . . . . . . . . . . . . . .  . 

831 , 15:.! 
831 , 478 
831.056 
831 , 5 1 6  
831,277 

Mixing and measuring apparatus, R .  C. 
Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 247 

Mixing macbine, Nob & M cBriar . . . . . . . . . . 831 , 372 
Motor control system , C. E. Mandelick . . . .  831,451 
Motors with compensation wiring, device for 

slngle·pbase collector, R .  Richter . . . . . 831 , 101 
Mowing macbine, 1 .  Latyscbew . . . . . . . . . . . .  831, 359 
Musical instrument, Reinbard & Gencb! . . . 831 . 47 1  
Nail, J. L .  Scott . . . . . .  ; . . . . . . . . . . . . . . . . . .  831 . 303 
Nail macbine, wire, H. E. Schnabe l . . . . . . .  831 . 1 09 
Nest. E. F. Fisher . . . . . . . . . . . . . . . . . . . . . . .  831 . 423 
Number indicating machines, driving mech-

anism for, H. T. Goss . . . . . . . . . . . . . . . . 831 . 057 
Nut lock, M. J. Harwood . . . . . . . . . . . . . . . . . .  831 , 281 
Nut lOCk, S .  M .  Barkley . . . . . . . . . . . . . . . . . . .  831 . 405 
Nut lock, W. E. Louden . . . . . . . . . . . . . . . . . . .  831 , 449 
Nut locking device, W. H. Freemantle . . . . .  831 , 335 
Oil ring, H .  Geisenboner . . . . . . . . . . . . . . . . . . 831 . 506 
Ore roasting furnace, W . A . Maddern . . . . . . 831 ,232 
Ore separator and classifier, Swyny & 

Plucknett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 ,252 
Ores, redUCing, J. Herman . . . . . . .  " . . . . . . . .  83 1 , 160 
Ores. treating vanadium, J. O. Handy . . . . . .  831 . 280 
Oven, baker's, G.  H. Petri . . . . . . . . . . . . . . . . .  831,239 
Overshoes to shoes, device for securing, B .  

S.  Howell . . . . . . . . . . . . . . . . . . . . . . . . . . .. 831 , 349 
Oyster bed, A. M. Willis . • . . . • . . • • . . • . . . . .  831 , 200 
Packing. C. Restein . . . . . . . . . . . . . . . . . . . . . . 831 .099 
Packing apparatus, A. L. H olton . . . . • . . . . .  831 . 437 
Paint composition. F. L. Buchanan . . . . . . . • .  831 , 497 
Party line selector or lock·out. A. Marcband 831 , 3 64 
Pedal mecbanism, P. Ricbardson . . . . . . . . . . 831 , 1 00 
Pen support or bolder, fountain, W. M. 

Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , ll94 
Pencil case, A .  L. Seade . • . . . . . . . . . . . . • . . .  831 , 480 
Pbonograpb tone regulator, E. M. Robinson . 831 . 1 88 
Phonographs and other talking m achines, 

returning device for, T. F. Morrissey . . . 831 , 455 
Pbotograph i c  sbutter. A. Wollensak . 831 . 202. 831 , 256 
Photograub i cally printed sbeets, finisblng. 

C.  F. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . 831,520 
Piano actions. hammer-butt flange for, W .  

W. M c C a l l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 1 7 6 
Plano orcbestrion, J. C. Hofmann . . . . . . . . . . 831 , 072 
Picture and curtain banger, E. J. Hawks . •  831 , 066 
Pie cutter and crimper, W. A. Beamer • • . .  831 ,208 
Piers. constructing, F.  Sbuman . • . . . . . . . • . •  831 . 481 
Pile. steel .  W. Clarke . . . . . . . . . . . . . . . . . . . .  831 , 142 
Pipe ba nger, A. Sbare . . . . . . . . . . . . . . . . . . . . 831 , 245 
Pipe wrencb, adjustable. G .  E. Witt . . . . . . .  831 , 1 30 
Pivot joint, C. D. King . . . . . . . . . . . . . . . . . . . . 83 1 . 31i4 
Place and piston Indicator, F.  H. SchautHer 831 , 382 
Plane, J. A. S. Glans . . . . . . . . . . . . . . . . . . . . . .  831 , 1 53 
Planetarium. P. Lindberg . . . . . . . . . . . . . . tH .  831 , 231 
Planter and fertilizer distributer. T. M .  

Ledbetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 1 , 289 
Planters, seed dropping mechanism for corn, 

E. A. Jobnston . . . . . . . . . . . . . . . . . . . . . . .  831 , 352 
Plastering and decorating walls, composition 

of m atter used In, A., J. P. & E. Fisb . 831 . 503 
Pliers for bending metal pipe, F. Kober • • .  831 ,356 
Plow, disk, N. Sanders . . . . . . . . . . . . . . . . . . .  831 , 1 9 1  
Plug, wall, L .  Patterson • • • • • • • • . • . • • • • • • •  831,092 

SALEM, OHIO 

STEAM. TURBINES. - TH EIR CON­
�t7;;!i'1�1O °1:';,���1N a�gp.?L';,���':ts

a
113t;f.

lii'tl:r;. 

A M O N E Y  M A K E R  
Hollow Concrete BuB dinl! Bloct. 
Best. Fastest. Simplest. Cheapest 
Mach lne . Fully guaranteed. 

TilE PETT V.J O Il N  CO. 
610 N.  6 t b  Stre�t. Terre Haute, I n d .  130S, 1422, 1 400, 1447, 1 370, 1 3 72. The 

articles have all been prepared by expeIts in steam �;�=-::; ��:·�:d�:�I . Jlmtrican 
I I \ i��� fiomts and 6ardtns 

f��� �.:r
rf':'

;:,o ���g:i".':.d BOUND-VOLUME ONE , do better work than with a 
brush. It is also adapted for 

spreading disinfeetBnt8, 
destroying insect pe8ts 
and diseases on trees, 
v e g e t a b l e s  and other 

r;e�,
n 

t;�Shl��I��::8� 

;'-��.!IiiiIP' ;::o:�. T��' =:hi�!h% really a little water system on wheels because the easy 

;::::���d
o�i:f�ai�:r?e If::i�i:�r: t��

s$�e 
f�

e
�

ce::��� i� 
own level. The Progress, 12 Jrsllon Biz�, costs only $21 .00 : 

the 20 gallon size, $30.00. It will b.st Ii lifetime And pays for 
itself

. 
the first year. Other types of machines sold as low as I 

$'9 and $10. Write for detailed dt!scri"ptioD. ....... Dayton Supply Co. ,  D < pt. R, Dayton , 0 

Pl'Ofusely Illustrate4. Larlle Quarto. 426 
Pages. Green Cloth Covers Pro­

duoed In Several Colors. 
A Beautiful Book. 

Prloo $3.50 

This volume. containing house plans. Plany suggestions for 
the decoration and lurnishing of the home; also for the im· 
provement of the grounds and the garden.. Is indispensable ID 
those requiring such information. 

MUNN & CO., Publishers of the Scientific Americal\ 
361 Broadway. New York . 

Orient Friction=Drive Buckboards, 1907 Models 

TWO-PA SSEN G E R  R U N A BOUT $400 DE LIVERV CAR $450 
flo\pecifications for TWO- Passen ger ltunabont- It does the work of t hiree teams 

Motor.-Single cyhnller, 4 h. p. air.cooled. Speciftcations for D elivery Car-
eY linder.

� 
bore, � stroke. Motor.-4 h. p . •  air-co oled. 

�t':J�I'fi;e . .!M incbes. . �tc;;.:r�·;;;;!.:�s9rinches. Treall. 4.2 lncbes. Tread. -42 I nches. 
Weillht.-6OO ponnds ; cr .. ted. 600 pounds. WeIght.-670 pounds ; crated. 850 pounds. 
�f::�"n�:. f°101���'e;. reverse. �r::;t.."n;;t!��'i:�ge;. reverse. 
Ttres.-�g:�Tetr��e ���. f30 extra. net. �\'fe�?��a�� a�o�g�:b��l�ding passengers. 

speed.!J:.'i'i�� s�:a.;�r�u� :�rt:;sn::j. hour. 
Carry

��ae 1W?��6��':ie� . 
inches long, 26 Inche.a 

Average 12 to 20 miles on ordinary roads. Speed.-4 to 18 mile. per 'Eour on ordinary roads. 
l!Jntll'(Jetic agents desired m 1IofIa8Bicmed territOl"II. Write 1M" parUculars. 

WALTHAM MANVFACTVRING COMPANY Wa.ltha.rn, Ma.s8., V. S, At 

© 1906 SCIENTIFIC AMERICAN, INC
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Inexpensive 
Class ifi ed Advertisements 

i 

I Plumber's clamp, J. C. Polson . · · ·  . . .  0 • • • •  
Pool ftame register, 1\1. T. Helms . . . . . .  0 " , 
Portable elevator, T . •  T. McCarthy . . . . . . . . . •  
Post. Sep Fence post. 

831,OD5 
831,068 
831,518 

Power device, N .  H. Nelson . . . . . . . . . . . . . . . •  S.-'31 ,371 POWPl' transmission apparatus, W. D. Hawk 831 , 065 
Po"\vel' transmitting mechanism, H. H. Roosa 831, 300 

Advertising in this column is 50 cents a line. No less Pres�g:
�n expansible head- for, M .  B .  Cor-

&�1 ,265 than ' four nor morc than ten lines accepted. Count Pressure reg�'l�t��: ' i!: "Ii , ' ii�al:d�� : : : : : : : : :  831 , 522 
seven words to- the line. All orders must be accOIDR ! Printer's border, W. D. Palmer . . . . . . . . . . . . 831 , 1 82 
panied by a remittance. J1'urther information sent on Printing machine, A. H. Dick . . . . . . . . . . . . . . 831, 042 

request� ��i�g�� ::g�f�:: 11: ��. $�S� ��d � : : : : : : : :  ���:�g� 

SA L E  A N D  EXC H A N G E .  
A T E C H N I C A L  S C H O O L  desires to purchase 

second-band physical apparatus, especia1 ly electrical. 
Give full description. ':f.1hose having such apparatus for 
sale, address M. 1., Box 773, New Y ork. 

IF YOU WANT to bny a machine, engine, bailer, 
power equipment. electrical, ate lm, pneumatic or other 
machinery - anything in the machine line-Tell Us and 
we wil l  see that you get fuil  descript i ons. prices, cata­
lOllS, etc., from a l l  the first-class manufactul'ers .We 
charge n othing for the service. Address Modern Ma� 
chinery Daily News, Security Building, Suite 10, Chicago. 

MANLO VE AUTO:.\lATIC D RIVEWAY GATE.­
Always in order : operated by any wneel. Safe. hand· 
Bom�, valuable. iO,OOO working (Canadian rigb ts tor 
sale.) Manlove Gate Co., 272 Huron Street, Chicago, 111. 

B U S I N ESS O P P O R T U N I T I ES.  
!STEEL WHEELS to fi t  any wagon or cart. Made 

any size, any width of tire. A Iso handy wagons with 
Jow woeels and wide tires. Wood wagons with steel 
wheels. or steel wagons with steel whee1s. Log waglJns 
and heavy traction wagons of all kinds. for horses or 
traction engine power. Steel axles of any size and 
shape. Ad dress Electric W heel Company. Walton 
Square Quincy. III , U, S. A. 

P L A N S  AND ES'1'IM ATES are wanted for the bnild­
ing of jetties of concret e or other material to protect 
��%fli�dr�fe��:l��)

c
�:re

o
�:,

t ��t��U!jj �l���. NA�die�: 
Public G rounds ()ommi�flion, A s bury Park, N. J. 

'r H BJ  )IUSICIAN, for lovers of music, 24 pages mu�ic 
in each n umber, may be added to any club offer of the 
Subscription Ag-enci e s  for $1.50. Order of any agency or 
di re0t from us. Ol iver DUson Company. 66 Mason St., 
Roston, Mass. 

WA N'PE n -Articles to manufacture in either iron 
or wood by well- equipped foundry. machine and WOOd­
working p l ant.  For terms address Ypsilanti M achine 
'York�,  Y psilanti, Mich. 

Y O UNG }-l AN with capital and business experience. 
good salesman, will buy interest in established busi­
ness. manufacturing preferred, or wilJ take agency for N. Y. and viCinity. Confidential. Box 773, New York. 

LET US BE YOUR FAC'J'ORY.- Hardware special­
ties manufactured under contract. models developed. 
'Ve are speCialists in .patent articles. Prompt service. 
thst- class workmanshI p, reasonable prices. America 
Company, )'lomence, 111 .  

AUTOMO R [L E  F. X  PEHTS are in constant demand 
at h igh salaries. Our seven weeks' course is the most 
thorough and practical, fitting men to drive. bandle and 
repair. Day a,nd ("vening classes. SpeCial course for 
owners. New York SchOOl of AutomObile Engineers. 
146 West 56th. Street, New York. 

WA � TED.-Buyers for our one and two-seated/busi­
ness and pleasure Concord spri ng wagons. Send for 
fl;S:��z�a;�:F:ia��� W�;;�:S �a;��iia���oo�jf1c��

5. 

H E L P  W A N T E D. 
POSITIO N S  O PEN for higll !,rade Salesmen. Execu· 

tive, Clerical and rrechnical men. $1,000-$5.000. Write to� 
day for sample copy of Opport1l,nities describing hun­
dreds of such positL Ons. Hapgoods. 305 Broadway, N. '( .  

E N V E LOPE Machine Adjuster o r  Machinist who has 
had 80me experience on envelope mncbin ery. State a!!e. 
experience, and salary expected. First-class reference 
required. Marcus Ward Co . . 1 16·124 39tb St., Brooklyn. 

W AN'rED.- Good executive to take cbarge of order 
and shipping departments of large e l ect rical factory i n  
Canada. A"pply, stating experience. references. age, 
salary wanted, to Executive, Box 773, New York 

Printing machine, J. Broome . . . . . . . . . . . . . .  831 , 323 
Pulleys to shafting, means for adjustably 

securing, D. Jj-'. Stuyman . . . . . . . . . . . . . . 831 , 1 1 6  
Pump, P. A. Myers . . . . . . . . . . . . . . . . . . . . . . .  831 , 175 
Pumping apparatlls, R. Conl'arlE'r . . . . . . . . . . 831 , 143 Rail anchor, A. O. Buckius , .11' . . . . . . . • • . . .  831, 140 
Rail brake, B. V .  Gilmore . . . . . . . . . . . . . . . 831 , 055 
Rail joint. E .  �;. Brown . . . . . . . . . . . . . . . . . . 831 . 035 
Rail joint, G. Murlasits . . . . . . . . . . . . . . . . . . .  831 .292-
Rail joint, W. N . Gordon . . . . . . . . . . . . . . . . .  831 ,339 
Rail joint. G. McHenry . . . . . . . . . . . . . . . . . . .  831, 458 
Rail joint, W. L. McKnight . . . . . . . . . . . . . . .  831 , 459 ' 
Rail sanding device. Burlingame & :Vlprrill . .  831, 325 
Hailway gate, B. F. Parker . . . . . . . . . . . . . . . . 831 , 091 
Railway Signaling, P. J. Portman . . . . . . . . . .  83 1 . 376 
Hail way switch, C. E. McDonald . . . . . . . . . .  831 , :]70 
Raihvay switch mE'chanism, C. L. Kee . . . . . 831 ,2�9 
Railway tie and rail joint, .1. Edwards . . . . . 831 , 2 fO 
Ratchet wrench, J. Bennett . . . . . . . . . . . . . . . 8.'31 , 408 
RaJlor, safety, e. F. Bingler . . . . . . . . . . . . . . .  831 , 259 
Recording appliance, automatic work, S . S.  

Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 . 030 
Ribbon holder, W. B .  Wiswal l  . . . . . . . . . . . . . .  831, 201 
Ring. See I'-'ing·er ring. 
Roasting furnacE', F. Klepetko . . . . . 831 , 1 65.  
Roof, ventilating, J. Braselton . . . . . . . . . . . . 
Rotary engine, E. rf'aylor . . . . . . . . . . . . . . . .  . 
Rotary engine, H. L. Wilson . . . . . . . . . . . . . .  . 
Roundabout, I. .J. Hess . . . . . . . . . . . . . . . . . . .  . 
Roundabout, H. S. Maxim . . . . . . . . . . . . . . . .  . 
Rowing apparatus, J. H. Rae . . . . . . . . . . . . .  . 
Rug fastener, T . . 1. :McDonagh . . . . . . . . . . . .  . 
Sad iron, G. O. Brager . . . . . . . . . . . . . . . . . . .  . 
Sad iron rest, C. P. Mosher . . . . . . . . . . . . . . .  . 
Safety device, G. H. IIill . . . . . . . . . . . . . . . . .  . 
Sash holder, 1\1. .J. Barnett . . . . . . . . . . . . . . . .  . 
Sash ventilator, H. Scheller . . . . . . . . . . . . . . . 
Sa w hlades, machine for straightening band, 

J . D. Ge Bott . . . . . . . . . . . . . . . . . . . . . . .  . 
S:nv set, C. C. Beard . . . . . . . . . . . . . . . . . . . . . 
Scaffold bracket, F. L. Polak . . . . . . . . . . . . .  . 
Seale, T. J. King . . . . . . . . . . . . . . . . . . . . . . . .  . 
Scalp, automatic weighing, .1!�. Pelz . . . . . . . .  . 
Scale, weighing, Z. T. Gragg . . . . . . . . . . . . . .  . 
RCl'aper, A. B. Munson . . . . . . . . . . . . . . . . . . . . 
Seal lock, .T. T. Bibb . . . . . . . . . . . . . . . . . . . . .  . 
�ealer and stamp and label affixer, envelop, 

831 , 1 66 
831 , 4 1 1  
831 , J 20 
831 . 255 
831 , 1 61 
831, 366 
831 , 298 
831 , 179 
831 ,410 
831, 456 
831 , 071 
831 . 206 
831 , 479 

g31 , 222 
831 , 406 
831 , 375 
&11 , 1 64 
831 , 093 
831 . 508 
831 , 087 
831 , 201) 

G. F. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  831,07G 
Sealing device, package, Tuttle & I'�l'ost . . . .  831 ,  H)8 
Sealing evacuated vessels, 1V. R. "\\Thitney . .  831 , 396 
Sealing machine, vacnum can , J. A .  Lands-

berger . . . . . . . 0 • • • • • • • • • • • • • • • • • • • • • • • •  831, 527 
Seam, can, .1. A. Steward . . . . . . . . . . . . . . . . . .  831 , 1 1 8  
Seaming beads on cans, machine for , A. D. 

Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 1 , 500 
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Shade hanger, L. T. Alton . . . . . . . . . . . . . . . . .  831 , O�7 
Shade roIler, R. J .  Berthoud . . . . . . . . . . . . . . .  831 , W7 
Shade roller bearing, W. D. Janes . . . . . . . . . 83 1 , m5 
Shaft raiser, vehicle, Hatten & Burris . . . . . .  831 , 341 
Sharp�ning device for la"\vn mowers and 

other articles, G. H. Paulus . . . . . . . . . . .  831 , 1�3 
Shelf, P. Steeg . . . . . . . . . . . . . . . . . . . . . . . . . . .  831, 381) 
Shipping case, E. Ryan . . . . . . . . . . . . . . . . . . .  831 , 470 
Shirt and suspenders, combined, 1\1. If. Ma 

Loney . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 ,  1 72 
Shovel handlf's, machine for making, J. 

1�ol'shey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sign, J. A. Wiedemann . . . . . . . . . . . . . . . . . .  . 
Signaling apparatus, H. O. Rugh . . . . . . . . .  . 
Silo door, M. W. ·Hamilton . . . . . . . . . . . . . . . .  . 
Sled, folding, P. A. Johnson . . . . . . . . . . . . . .  . 
8lipper, adjustable, C. U. Bosley . . . . . . . . . . . 
Snap hook, F. G. Lewis . . . . . . . . . . . . . . . . . . .  . 
Snatch block, G. Nettle . . . . . . . . . . . . . . . . . . . 
Sofa or settee and pool or billiard table, 

combined, J. N. Mcintire . . . . . . . . . . . .  . 
SoldE'ring hlock, J. H. Allison . .  ; . . . . . . . . . . 
Spark aJl(� cinder trap, W. E. Carle . . . . . • . .  
Spring. See Vehicle spring. 

831 , 052 
8:3 1 , B97 
831 , 526 
8:31 , 279 
831 , 51 3  
831 , 2 1 0  
831 , 083 
831 , 460 

831 ,293 
831 , 026 
831 ,414 

Sprinlder s.y stem, automatic, W. Baner . . . . . 831,207 
Stacker, hay . . T. & G. Hague . . . . . . . . . . . . . .  831 , 0 62 
Stair ronting machine , S. P. Woolf . . . . . . . .  831 , 204 
Steam generator, G. A. vValton . . . . . . . . . . . . . 831, 124 
Stearn generator, T. Clarkson . . . . . . . . . . . . .  831 , 41 7  
Stirrup, saddle, F. H. Audley . . . . . . . . . . . . . .  831 , 3 1 8  
Stoking g-rate mechanism, W. McClave . . . . .  831 , 177 
StOllf' .  mannfacture of artificial, Purvis & 

Rouse . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  831 , 296 
Stoppers from pulp fiber, machine for form-

ing. R. W. Goeb . . . . . . . . . . . . . . . . . . . . . . 831 ,27� 
Stove , J. E. Sumner . . . . . . . . . . . . . . . . . . . . . . 831 , 485 
Stove or furnace, C. A. RuBco . . . . . . . . . . . . . .  831 , 243 
Stovepipe attachment, D. H. Harrington . . .  831 , 429 
Stl'uetural parts, device for connecting, W. 

H .  Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831, 377 POS I T I O N  W A N T E D .  Suction box, Harbrecht & Boerger . . . . . . . . .  831 , 155 

Y O U NG MAN G R A D UATE of a celebrated technical S,,:ath turne.r .. Blackstone & Watts' . . . . . . . .  831 , 032 

w;hool dp si res position where be can advance l1imself i �\\.�llglllg , ,chaIr, Kur�ees & Craft . . . . . . 0 • • • •  831 , 1 67 

by liard worlt and attention t 3 duties. Address Me- S"\', �Hgletrte, A. D. LIttle . . . . . . . . . . . . . . . . . . 831, 363 

chanical F�ngineering, Box 773. N Y. Sw�tch lock ,  Brown & �alya . . . . . . . . . . . . . . 83] ,413 I 

A �1��{l\�������� ft���itH;�t;c��
ntl�gt�
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preferre d .  Ifor t u rther particulars address P .  O. Box 
86::1, San Jose, Cali1ornia. 

PA RT N E R S  W A N T E D. 
'Y A N'l'ED. - A  pal'tner for the manufact ure or pat­

entee will sell the entire patent rigbt1i of an interesting 
parl.or gam e  ( patented.) A. E b ebal d, 6BO Fl. 139th -treet, 
New l' ork City. 

PAT E N TS F O R  SA L E .  
'J' O  CA PITA LIS'rS A N  D �l A NUFACT U RE RS.­

Bch n en's Patent Lamp Co., Ltd . ,  are open t o  receIve a 
rf'a:;l.onable 01fer for the sole American r i g h ts to tbeir 
valUable in candescent lamp burnar, patent No. 822.870. 
CorrespolHlence cord ial l y  lllvited. Address " Lamp, " 
care Lee & Nightingale, Liverpool, Engiand. 

RY llE N D �jlt. Sale of American and Canadian Pa­
t.ents. of an up-to� date money- maker" . Send at once for 
cuts. circulars. particulars. Willis, 46' Du ndas Street, 
'rorollto, Canada. 

PA'I'EJN'l' S  S O L D  O N  C()M�IlSS ION. - lf y o u  wish 
to buy or �ell a patent write for pa"tic�I : l rs to E. r�. 
Perkins, 72 Broad Street, Boston. Patent Sales Excl u­
sivel y .  

ITo Book Buyers 
I ' 

We have just issued a new I 
48 - page catalogue of re- I 
cent/y published Scientific I 
and Mechanical B o o  k s , I which we will mail free to 
any address on application. I I ��l�� of �IENS;?C ��E��Y I b�::�;s;�J 

SWItch operating mechamsm, E . C. Murphy. 831 , 457 
Syrup, table, V .  :.\1. Baca . . . . . . . . . . . . . . . . . . �31, 4()3 
Table leveler, J. O. Williams . . . . . . . . . . . . . .  831 , 398 
Tank supporting structure, O. C. Wolf . . . . . 8.'31 , 399 
Taper cutting attachment, automatic, Allen 

& Johnsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 3 1 6  
Tapping device, C . Hammer . . . . . . . . . . . . . . . 831 , 224 
Target trap carrier, ' 'I.'. MaseI . . . . . . . . . . . . . . 831 . 365 
Telegraphic transmitting lIe vicE', I. Kitsee . .  831 ,.'355 
Telegraphy, I. Kitsee . . . . . . . . . . . . . . . . . . . . .  8 0 1 , 288 
Telephone receiver support, E�.  F. Howe . . .  8.'31 , 348 
Telephony and telegraphy, composite, H. O. 

Hugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 525 
Telescope \vith refracted optical axis, H. 

Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8:31 , 350 
Textile and paper base, V. A. de Perini . , .  831 , 521 
Therapeutic use of l adiant energy, appa-

ratus for the . A. Ripperger . . . . . . . . . . .  831 , 1 03 
Threadless bolt,  K. Irvin . . . . . . . . . . . . . . . . . 831 ;440 
Tie plate, G.  W. Dennis . . . . . . . . . . . . . . . . . . . 83 1 ,26G 
Tiltable gate, T. IV . Elberson . . . . . . . . . . . . .  831 , 422 
Tire remover, ,"Villson & Traeger . . . . . . . . . . 88 1 , 1 2 8  
Tong-ne hitch, E .  A .  Johnston . . . . . . . . . . . . . .  831 , 5 1 4  
Toor, A. Sandall . . . . . . . . . . . . . . . . . . . . . . . . . . 831 ,477 
Tool, pneumatic, N .  W. ICletcher . . . . . . . . . . .  8:31 ,272 
Toy rail"\vay gate. E . R. Ives . . . . . . . . . . . . . . S:U, 285 
Toy whistle, C. O. WarfeL . . . . . . . . . . . . . . . .  �31 ,392 
Truei{ fastening, R. 'V. Tate . . . . . . . . . . . . . .  831 , 196 
Trains, combined mechanical and electric 

motive power for, G. G. Schroeder . . . . . 8;n , 244 
Tram ways,  traction rope grip for aerial, 

K. Streitzig . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 309 
Transmission mechanism, Reynolds & Bee . .  831 , 523 
'l'ransporting devicE', automatic, ,"V. C. Carr 8::-n , 263 
Trolley, J. T. Haudellshield . . . . . . . . . . . . . . .  831, 509 
'I.'rolley head, W. II . Pfrimmer . . . . . . . . . . . . 831, 467 
Trolley wheel, J. Brown . . . . . . . . . . . . . . . . . .  831 ,4J 2 
Truck, C. H. Richardson . . . . . . . . . . . . . . . . . 831 , 472 
Truck bolster, cast, A. Stucki . . . . . . . . . . . . . .  831 ,251 
rr rnck,  street cleaner's , Rehm & von Ger-

ichten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 470 
Trunk, E . M. Hardesty . . . . . . . . . . . . . . . . . . . 831 ,064 
Tubes, producing solid drawn, Bier & Hoff-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 ,031 
I Turpentine box, W. E. Kenner . . . . . . . . . . . . 831 , 443 
T'ype\vriter, S. H. Farnham . . . . . . . .  8.'31 , 047, 831, 502 

I 'rYPpwl'iting machine shifting device, Skeen 
& Grafton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831 , 387 

llmhn'lIn. G. K . Sawaya . . . . . . . . . . . . . . . . . .  RB1 ,381 
Valv(', ('heek, A .  \-V. Cash . . . . . . . . . . . . . . . . . . 831 , 1 4 1  
Valv( ' ,  II I',v vi r)!', C. R. Gunett . . . . . . . . . . . . S:-n ,054 
VaJv(�, glohe, .1. Powell . . . . . . . . . . . . . . . . . . .  S81 , 468 
VaJve motion, H. O. Behr . . . . . . . . . . . . . . . . .  831 . 1 36 
Vehide, motor, J. A . Carr . . . . . . . . . . . . . . . . .  8:31 , 499 
VE'hicle spring, S. Furmidge . . . . . . . . . . . . . . .  8:n . 276 
V ehicle wheel. T. D. Stagg . . . . . . . . . . . . . . . . 831 , 308 
Vehicle whef'l, C. T. Schoen . . . . . . . . . . . . . . . . 831, 384 
Vending apparatus, post stamp, M .  Sielaff . . 831 , 1 1 3  
Vending machjnE',  ,Yo H. Laraway . . . . . . . .  8:n , 082 
Vending maehhw, coin controlled, S. I ... . 

Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �31 , 1 69 
Vending machinf', ('o in controllpd, F. .T. 

Rowse . . . . . . . . . . . . . . . . . . . . . . . . .  R31 , 1 89 
Ventilator. Sep Sash ventilator. 
Wall construction, ,J .  G. von Bofe . . . . . . . . . .  8�1 , ;�45 

Every Ambitious Young Man 
Should read the article in the September issue of 

EZJerybody's Magazz'ne, on 'fhrift 

By DR. ORISON SWETT MARDEN, Editor of Success 

This is just an excerpt on 

INDUCING THE HABIT OF SAV ING 

"Anything which will encourage t h e  habit of saving i n  this extravagant age is a 
blessing. The temptations on e very hand are so alluring that it is very difficult for a 
young man of o rdinary self-control to resist them and to save his  m0ney. 

" I  believe that life-insurance is doing more to induce the habit of saving than 
almost anything else. • 

" I  know of nothing which will cover up more ble mishes, put out of sight more busi­
ness weaknesses, cover up more surely the lack of foresight and thrift than a good life­
insurance policy. It has proven a friend to thousands who have not been friends to them­
selves. It has shielded thousands of families who would have been homeless without it ; 
it has sent to college multitudes of boys and girls who but for it would not have gone ; 
it has started thousands of young men in business who, but for it, either would not have 
started at all, or would have been delayed for years. It has lifted the mortgage from 
thousands of homes. ' Primarily devised, ' says Senator D ryden, President of the Pru­
dential Insurance Company of America, ' for the support of widows and orphans, life· 
insurance practice has been developed so as to include the secure investment of surplus 
earnings in conjunction with the insurance of a sum payable at death. ' " 

This article should be read from start to finish by every young man. 

The Prudential has published it in pamphlet form and will send a copy 

free to anyone who will write for it. 

The 

ITS 

ITS 

ITS 

Prudential 
issues j ust the forms of . policies best 

adapted to the purposes of saving and 

investment as well as protection. 

Protection, Security and Profit for 
Policyholders 

Write now to Dept. I2I 

The Prudential Insurance Company 

of A merica 

Incorporated as a Stock
.f 

Company by the State of New Jersey 

JOHN P. DRYDEN, 
President 

M A N U FA C T U R E 

DENATURIZATION 

I N DUSTR IAL USE 

Home Office : 

NEW ARK, N. J .  

The Cost of Manufacturing Denaturized Alcohol in 
Germany and German Methods of Denaturization a r e  dis­
cussed by Consul-General Frank H. Mason in SCIENTIFIC 
AMERICAN SUPPLEMENT 1550. 

The Use, Cost and Efficiency of Alcohol as a Fuel for Gas 
Engines are ably explained by H. Diederichs in SCIENTIFIC 
AMERICAN SUPPLEMENT 1 596. Many clear diagrams accom­
pan y the text. The article considers the fuel valne and 
physical properties of alcohol , and gives details of the alcohol 
engine wherever they may be different from those of a gaso­
line or crude oil motor. 

In SCIENTIFIC AMERICAN SUPPLEMENT I 58 r the Production 
of I ndustrial A lcohol and its Use in Explosive rlotors are 
treated at length, valuable statistics being given of the cost of 
manufacturing alcohol from farm products and using it in 
engines.  

French rlethods of Denaturization constitute the subject 
of a good article published i n  SCIENTIFIC AMERICAN Sup­
PLEMENT 1 599. 

How Industrial Alcohol is rlade and Used is told very fully 
and clearly in NO. 3 ,  Vol. 95, of the SCIENTIFIC AMERICAN. 

The Most Complete Treatise on the Modern Manufacture 
of Alcohol, explaining thoroughly the chemical principles 
which underlie the process without too many wearisome tech­
nical phrases, and describing and illustrating all the apparatus 
required in an alcohol plant is published in SCIENTIFIC 
AMERICAN SUPPLEMENTS 1 603 , 1604 and 1 605. The article is 
by L. Baudry de Saunier, the well-known French authority. 

Any Single Number of the SCIENTIFIC AMERICAN or SlTP­
PLEMENT will be sent for 1 0  cents by mail .  rhe entire set of 
papers above listed will be mailed on receipt of 80 cents. 

Order from your newsdealer or from the publishers, 

MUNN I"&l COMPANY, 3 & 1  Broadway, New York 

© 1906 SCIENTIFIC AMERICAN, INC
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H E N RY CAREY BA IRD  .. CO Washtub stand, J .  E .  Edick, e t  al . . . . . . . . . �:l1 ,2\i� I GIl • Water closet actuator, 1V. A. Hpnn . . . . . . . . H3 t . 158 1ndustrial Publishers, Booksellers and Importers Watf'l' purifier, F. B. Hinkson . . . . . . . . . . . . . . �:U , 434 
81 0 Walnut St., Philadelph ia, Pa., U. �. A .  Weighing apparatus, coin controlled, �l. H .  

tl:n , 240 m.7' Our New and ReviMd Cata/v(JuP o f Practical and \ .  lf�e�'l : " " "  'h ' 
. .  

· ·  .
. 

· i' · · :, · · · · · · · · · · · · ·  831 305 
Scientific Bo' .k..'1, 94 va(Jfs, 8vo ( Oct.  1, 1906 ) ;  Catalogue of 

'\ e  ( J:�l �ng mac �IlP, 1.1 ,  � .  �hl:YO(,� , . . . . . .  , 
Chemical Technology and Geuwral Ohemistry. July 1. 19J5 ��ll <lnlh�g machllle, L . . �. I al sons . . . .  : . .  83J , 465 
( New a11/J, Up-to-Date) ;  a Oatalog'lw of Book.� on Metal- " He, deVIce for :. . bandllllg and holdmg 
lurgy, Mining, Prospecting. llNneralogy, Geology, Assay- ba�bed, C. 1.1. SII;es . . . '. . . . . .  . . . . . . . 831,246 
ina. Analysis, etc . ;  a Oatalogue of Books on Steam anrZ the Wood ImpregnatIOn, C .  B. Lowry . . . .  8:n , 450 
SteJlm Engine, jlfachtnery, ITC.; a Catalogue of Books on Wrench . J. K . Hord . . . . . . . . . . . . . . . . . .  . .  831 , 162 
Santtary �ctence. Gas FittinIJ, Plumbing, etc.; and our I Wrench, B. Charnock . . . . . . . . . . . . . . . .  . . . .  831 , 264 
other ( ataloques and Otrculars. tiM whole covering every Writing machine, IIpss & Myers . . . . . . . . . .  831 , 5 ]] 
branch uf ScwJlce apptJed to the Arts, sentjree and free OJ Yarn, H. R:n]PI' . . . . . . . . . . . . . . . . . . . . . . . . .  831 , 108 ��haKf/�d':t�.'t��W tn amy part oj the world who will tnr· Yoke coupling , neck, .L Steinbrecker . . . . . . . 831 , 483 

Bottlps, glnssPt'l, and l-<imilar artieies, hohler for. A. Hering . . . . . . . . . . . . . . . . . . . . . . . . . 38.243 Braid, E. Anchel . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,239 Glassf's, bott1es, and simila r articles, holder for, A. Hering . . . . . . . . . . . . . . . . . . . . . . . . .  38,244 

Eureka macnine Co. 
Manufacturers of 

DESIGNS.  

Harp, Reinhard & Genchi . . . . . . . . . . . . . . . . . . 38, 242 CONCRETE . Lavatory, J. H. Gavin . . . . . . . . . . . . . . . . . . . . .  38,247 Rihbon, E. S .  Drellx . . . . . . . . . . . . . . . . . . . . . . . 38.240 M I XERS Rubber fah" ie, J. Hardman. Jr . . . . . . . . . . . . . . 38, 241 
1 I Wall covering frieze, C. Aldin . . . . . . . . . . . . . .  38,245 Wall covering fricz.', J. Hassall . . . . . . . . . . . .  38,246 

and 

TRADE MARKS. 

The Invincible Chrome Nickel Steel 

Perfect Score in the Glidden Tour 
Block 
Machines Ane��ei:l: ��a��ta.I all�l S�l.rgi��� .��:��:i��.s: 56, 369 T H E  POPE-TO LEDO not only negotiated the 1 , 200 

PacoS�I�b�rg��mco.bre�kf���: . �ch��rz��bi.l� . . 
& 

56, 359 miles of the Glidden tour without penalization but 
Write lor Catalo� A Bak'8'i�y %�?lu�t�: .�:�t.a.i� . . ��.n::�: . .  ����t�g: 56, 356 went through the contest in such fine condition that it 

420 N Jackson St. ,  Jackson, Mich . ,  U,S,A. BlOO�. P����i�r d��ig�:d . �� . .  c�.r: . .  ��ns�':'.Pt.io�: 56, 403 was immediately driven from Bretton Woods to Hartford, 
-------0 U S T L E S S 8:��j�in�·la��i���att���d��d Wpi::i�g " 'C�;'d ' 56, 353

. Conn . ,  a distance of 346 miles. A careful examination 
Ciga��n���:;i���ggT���c�� ' c�: ' : : : : : : : : : : : : : :  gg;��� I showed the machine to be in such perfect shape that it could HOus¢£I¢aning ma�bin¢ry Coru�%�::: . ;Vfi�,�ne��ta aJ��ill i(;�er�ndl)a���u:::�� continue the j ourney for hundreds of miles more. 

Stationary Plant turing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 397 
for private residen· 
ces. Uses power 
from lighting cur· 
rent. $3 50  and up. 
State slze of bouse. 

Cott��n d���k 3��U1�: . �(:��r�-.,::�od�e.r�� . C.o.t: 56,398 The type XII has more than held the matchless and un-
Cotton piece goods and blankets, Neuss, p 1 1  1 d d f th h '  h d d ' t d h d Hcsslein & Co. . . . . . . . . . . . . . . . . . . . . . . . .  56,399 ara e e recor 0 e cars w lC prece e l an as prove 
g������, a��a�fs�%it�, t�nt� rko's�' &' 'S�r;: " 56, 365 itself entirely free from all the weaknesses and troubles that have 

Private plants for 56, 346, 56, 347 b h '  h d office build i n gs, de- Fertilizers, Virginia·Carolina Chemical Co. , ever eset a Ig -powere car. 
partment stores, �tc. 

Portable plants 
for residential clean 
in£" business. $2. 000 
and up. We sell 
exclusive city rights. 
Over 85 companies 

56,362, 56,363 Flavoring extl'acts, Griggs, Cooper & Co . . . . • 56,351 The perfection of our 1 907 model, which has been Gloves, Wertheimer & Co. . . . . . . . . . . . . . . . . . .  56,385 

���;��d��: J;Rr;� � �����Y". : : '  . .. : : : : : : : : :  ��,��� running since June 1 5, enables us to say that the Pope-Toledo 
HOSiery, John V. Farwell Co . . . . . . . . . . . . . . . .  

5
56

6"
'
4
3

0
93

1
1 for next season will mark an epoch m the industry, not only in Insecticides, W. Peterman . . . . . . . . . . . 56,400 , 

"':;';"';';"';';"';'''':;';''';':::.1 now operating. 
Lead , white, National Lead Co . . . . . . . . . . . . . . 56, 357 Amerl'Ca b t ' n  th rId N t b It t . f I,eather polish, Whittemore Brothers & Co . . . 56, 364 U I e wo . 0 a screw, 0 ,  nu , or any 0 

General Compressed Air House Cleaning Co. 
4467 Olive Street , St, Louis ,  no, 

Locks, . padlocks, and keys. Miller Lock Co. , , h fi h d . l ' k  h f h d d 56, 372 to 56, 375, 56, 394 to 56. 396 / t e ve t ousan parts IS 1 e t ose 0 cars we ave pro uce :Ualt extract, Paragon :.Mali Extract Co . . . . . 56,376 b f Th ' . .  b ' f h I �Iedicinal tablets or pelloids, �'. H. Putnam . 56, 379 e ore. e engIne, transmISSIon, eann gs, rame, w ee s, 60Th B tt ME'dicinE' for horses, cattlE' , and poultry, S . 
I b k d . h "  

e a ery B .  Goff & Sons Co . . . . . . . . . . . . . . . . . . . . . . 56,381 ax es ra es control, eSlgn-everyt m g  wdl be new and WI' th-er-bee" Medicine for kidney and heart disease, Knoll ' , 
& Co . .  : . . . . . _ . . . . . . . .. . . . . . . . . . . . .  : . . . . .  56,371 better. 

Fiftv-two leading maker!'! of automobiles Metal manufacturps, certam named, SImplex 
and Vn10tor boods adopte(l the Witherbee Elertric Ht'ating CO . . . . . . . . . . . . . . . . . . . .  56, 383 
St,orag(> Bllth'ry Ignitl'r because tests Paints and ralcimines, · cold water, l\Ianhat-
ShOWHl it. to Jlroduce the hip:gest, hott<'st tan Color 'Vorks . . . . . . . . . . . . . . . . . . . . . . . 56,354 �P;;;i�l1l��: v.\';h���� r:�ha�;�I���e of 0 \  er Pantaloons and knee pants, Jamison Brothers 56,405 

'
Rena for book l f't and n Hoe of satisfied Paper, carbon , Fidelity Carbon Paper CO . . . . 56, 349 

user living nenr you. , Perfumes, D. E. Prall . . . . : . . . .  ,' . . .. . . . . . . . . .  56,378 
\\TITHERBEE IGNITER CO. : Photographs, post �ards w!th ,:"1I:'ws" th�reoll, 

552 lY: 4-3(1 S t . ,  New York City 
and colorE'd VIews, PIctorIal StatIOnery Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56, 377 Pickles, m ixed, Griggs, Cooper & Co . . . . . . . .  56,350 

'liieKing C?rr�cl Tabulator Will add 200% Poison for tbe extermination of rats and 
Prmclple to thevalueofyour mice, W. Peterman . . . . . . . . . . . . . . . . . . . . .  560, 402 

.tfllllllI.IJllJ.1.WllillUll.lJlll.lJlJi.llilll1111l,O-.... typewriter, Fits Sausage filler, Koch Butche,.s· Supply Co . . . .  ,56, 352 
��T:'7:'��J all standard machines. SC't·E'W plates, tans, and diE'S , Champion 

I T  COSTS LlTTLE •• BUT DOES M UCH, Blower and �'orge Co. . . . . . . . . . .  56,389, 56, 390 
Th' s imple attachment will save its cost many times each wee k S�ade cloth, C. yv. Brenem�n . . . . . . . . .  56, 38.1. 56,388 

in ti�e , labor, annoyan ce,  stationery, etc . ,  in making b i l l s ,  state· i SIlverware, sterhng and solId, Rockford SIl- r;: 

menta o r  any kind of tabul ating. With. it any stenograph er can II .ver Pla te Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . <)6, 3
. 
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do tabu l ating q u i c k l y  and correctly. It IS easy to pu t on-·easy to Tome bev{�rages and syrups thereior, J. A. 
operate .. w i l l  n o t  w e a r  out . .  will l Iot inj u re machine.  I wau.t t o  Selby . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  56, 382 
s en d  yO? o� e ab sol utel y free .fo r  t r i a l .  No obHgatlon to pu rch ase. 'Vashing machines, level', H. F. Brammer 
It yo u l lke It s�� V�K��Ot; 11\ �o� . r:;�rSt8r�:';. stPL����, Mo. T , l\�anufa;t�\ing Co. . . � . . . . . . . . .  �_ . . '

.
' . . .  ' ;. 56,392 

Be sure to give make and model of you r machme. n aS�f��U���:;�E':, c��t��� ' . .  �.e.n.���. ����.��. 56, 386 

ELECTRONS AND THE ELECTRf>NIC Was�l�;ufr,:'�lt�����' c��t��y, . .  �' . .  �': . ��a,:,��� 56, 391 Theory are discussed by SIR OT .. IVER LODGE in SCIBN· 
TIFIC AMERICAN SUPPLEMENTS 1 428. 1 429. 1 430. 
1 43 1 , 1432. 1433, 1434. Price 10 cents eacb, by mail. M unn & Company, 361 Broadway, New York City. and all newsdealers. 

CURTISS 
AIRSHIP MOTORS 

'j H. P.,  .so POULds. All extras ready to install. Now used by every s'.lCcess· fnl aeronaut. Hhrbest Award at J.Jewis & Clark F,xpo!'ition. WGrld's Record, Ormond Beach. Fla. 
Sen-Ii jar Catalogne B. 

G .  H. C U RT ISS M F G .  CO. 
Hammondsport, N. Y. 

�(>ml 1nt' .  fOl' 3 months' triaJ subscription to  

Water, carbonated spring, Watertown Car-bonating Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 404 Whisky, Gooderham & Worts . . . . . . . . . . . . . . .  56, 368 Whisky, rye, Gilliams, Jones & Co . . . . 56,366, 56,367 

LAB E LS 
"Blank Border, "  for cigars, American Litho­grapbic Co. . , . . • . . . . . . . . . . . . . . . . . . . . . . .  13,086 " Clearfield Orchard Compan�y, " for fruits, Clearfield Orcba rd Co . . . . . . . . . . . . . . . . . . . 13,090 "Good Old Da\vson Rye 'Vhisky, " for whisky, S. Steam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 085 "Honest 'Veight Pure- Flour, " for flour. lIon-est Weigbt League . . . . . . . . . . . . . . . . . . . . .  13,091 "King Abul , "  for cigars, 'Villiams & Brenckle Cigar nianufacturing Co . . . . . . .  1 3 , 087 I "Mosquito Lotion ,"  for lotion, O. Steinhofc·r 1 B , 088 "Tbym-A-Tol rI'ootb Paste ,"  for tooth pastt:', Tbym·A-Tol Dental Co. . . . . . . . . . . . . . . . .  13 ,089 

Send for advance literature. 

� o 
Pope Motor Ca.r Co. 

� TO LEDO, OHIO 'f:;;I New York, ' 7 3 .3  Broadway Washington, 8 1 9  ' 4th St . . N, W. 
Boston, 223 Columbus Ave. 

Members Association Licensed Automobile Manufacturers 

LET US . '  BE , YO U R- ' FACTO RY WRITE)"OR ESTI MATE O N  ANY A R T I C L E  vOU WANT MAN U FACT U R E D  
STAMPING'S. M ODELS. E )('PER. WORK W R ITE FO R ' FR E E  BOOK LET THE' C LO B E  M A C H I N E  &. STA M P I N C  CO. 9-70 H " m llton St. , C l eveland, O. 

" K���.
E " B A L L  B E A R I  N C S  

For thrust or ,,,eight or both. 
No fittinJr� JUMt PU!!IJi them on. AU l'liZCfiO J·4 in. Shaft and up. 10 ctl!l. in Stumps tor sumpleliO. PRESSED STEE L  M F G .  C O . ,  5 4 5  The Bourse, Phi la" Pa. 

AUTO M OBILE IJiJSU�ANCE Every owner of an A uta should insure his car against loss or damage, whether in actual riding- or in tranRlt. We fulIy insure you against sucb loss or damage, how­ever sustained. Premiums Jow }l'uUest reliability. 
H, W. BEALS. ,.6 \Vi l l i am �treet. N ew York 

WE MA KE GOOD 

I YOUR PA TEN T 
Carefully Developed nay Be a Success ! 

! ci£i�.e!�:ille��c7�n���a�naxg��ifn�t;�"m��:�sMogfr� 
���b:,�n�fec��g�IDlli;'�i���;s R I G  H T E R 8 R 0 S.  and Manufacturers. 1]5  Court Street. Hoboken, N. J. �rwo minute� from D. L. & W. Depot. 

B d -DO N ' T  D R I N K- W I a 0,,, Filteos Purify, Deodo,i", alor Decolorlze. BOOklet  :Free. 
Buhring Watpr Purifying ('0. 68 ;\ l urray St. ,  "K"ew York 

PrintlVIy Own Cards 
Circ-ularH. bor<]u::, newspape,. 
Canl Press $5.( 1(1. Largf'r $18 . ' "  • 
Money S:l,·ver. maker. .'\11 
easy, printed rules. Write 
factory for (�atalog, prf'�ses, 
type, paper, cards. 
The Press Co., ltIcrid('n, ('onn. 

M O D  E L'S tCW.ff2A�Jfg����9G��l� ESTABLISHED 1867fJ1 W R I TE  "OR CAT,o., L O G U E  O F M O O ( L  S U P P'LI E S  

The Business Man's Magazine 
The best business magazine in the world. It 
wi l l give you each new devt'lopment-te.'lch yOll � 1 1  the new a n d  easy way!'! of rloing- work-tea('h you Salesmanship, Aeconnting, Book-keepiug, 
Cost Accounting', �A d vertisillg-, Business :\T1\n­
�:!ement, D!tnkin.!l.·, TlJsurance, I< inancial i\lan­
[urement, Colleetions ana Credits, the whole ne lr!  covered. Priee $ l . t ' U  a year. 

"Thym-A-Tol F]ux, " for soldering flux, 1'hym-A-rrol Dental Co. . . . . . . . . . . . . . . .  . "Union Butcher IVIallilla, " for wrapping paw 

modols. We do experimental work, and do it good. We manutacture and seH electrical and mecbanical appar-
1 3 . 092 �J:;i�:� t�re��:fc�f li1�.el;o . •  1§e�!:e';St���t����w\��;i: 

lI N E N O I D.-A M O L D E D  M A T E R I A L  M A D E  OF P U R E  L I N EN 

'CRA N E  B ROS. M A N U FACT U R E R R .  WEST F I E L D .  M AS S .  

E. H. BI>ACH,  Editor 
'J'IIH BOOK·J{R}:PER PURLISJrINO ('0. Ltd. 

59 Fort Strpet, Detroit, !Uh·h. 

PATTER.N M A K F: R.  
32 years olrl, married, Protestant, thoroughly versed in pa�tern maki�g, 
many years as pattern maker in ,olle �f the gl'eat�Rt founrlnes o� Berh�. 

Specialt.y, sewin,!! machines aUfl castmg of machme part�. DeSires pOSl· 
tion as fo' eman o r  head worker. Aug. Beer Danm, \VIIhelmsruh near 
RerHn (Gerrna:l�, 

.. �
)��erstr:l" s(:,_'_. _____ _ 

J O H N  c.  S i?A R K S, B .  SC , F.  C.  S Chem ical Expert 
An31Ysis mnde of trade pr0dncts. water, etc.; advice in processes and patent s ;  litigation. Office ana l a­boratories , 1 6  Beaver !Street. � ew York City. 

TRADE MAQl'iS 
DESIGNS 

COPYRIGHTS &C. 

Anyone sendIng a sketch and description may quickly ascertain our opinion free wbether. an invention is probably patentable. CommunlCa· 
tions strictly confldential. HANDBOOK on Patents 
sep�tf:��8 ?!�:� iB�g���°It�;�r�gc��tie��·ve 
special notice, without charg-e. in the 

S�i¢ntifi� Jlm¢ri�an. 
A handsomely iI1ust.rat.ed weekly. I,ar!<est cir· culation of any scientific journal. 'llerms. $3 a 
year ; four months, $1. So1d by all newsdealers. Mm.N �� CO.361 Broadway,.New York 

Brlhnch Office. 626 I' St" Washlllgton. D. C. 

pCl', Gray, Ewing & Co . . . . . . . . . . . . . . . . . 1 3 , 09:3 

PRINTS.  
" A  Thousand Expert Cutters and Tailors, "  for men ' s  and boys' coats, vests, and trouRPr's, Ed. V. PriC'c & Co . . . . . . . . . . .  . "Actlpl" s Nf'\V Df'signs in Fall �'3shions, " for men 's appare1 , DflVid Adler & Sons Cloth-ing Co . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . .  . "Col1ege Brand Clothes, Fall and Winter Styles 1906·07, " for clothes, E. L. Bllmline & Co. . . . . . . . . . . . . . . . . . . . . , . . . 

1 , 794 

1 ,793 

1 , 798 

S H O P  R O O M T O  L E T Model and Exverim en tal Work. Years of ex-perience. M. P. Scben, 1759 Union St., Ran Francisco. 
FULL Y EQU IPPED MACH INE  SHOP 

S. A .  N I C H O L A S, 30 Greenwich A venue 

(·r·-.J"�a� Corliss Engine s, Brewers B E A W A T  C H M A K E R L'!l!'!l and Bottlers Machinerv. THE VIJ,TER MFG. CO .. 899 Clinton St., Milwaukee. Wis. Send for OUT' free book, How to he a Watchmaker. Stone 
MODELS & E X P E R I M E N T A L  W O R K .  lnventions developed. Specia1 Yacbinery. 

E. V.  BA I L LAR D .  24 Fran kfort Street . New Y o r k .  

School of Watchmak,iug, 9(M Glohe Bldg . . S t .  Paul, Minn. 

"Gold Spal Brand CondensE'd Milk ," for condpnsed milk, Borden 's Condensed 
"Me�il�f �g� ";id��t ' 'Di���;;'t:y' . �f ' "i'��t�:,; 

RUBBER Expert }Vlan l1facturers 

1 , 788 Fine Jobhing Work 

PARKER. STEARNS & CO" 228.229 Soutb Street, New York 

I\TAME PLATES-STEEL STAMP�' l V -=EMPLOYEE CHECKS,KEY TAGS & BADGES · V 
J . RO BBINS MFG.Co. 58 KN E E LAND ST. 

SFNE FOR CA'fJf£'oGUE . . .. · B OSTON, MASS . 
for men's and boys' coats, vests, and 

1 , 796 trousers, Ed. V. Price & Co . . . . . . . . . . .  . "Men's Apparel, " for men's apparel, W. C. Both . . . . . . . . . . . . . . . . . . . . . . . .  1 , 790 to 1 , 792 ' "1Ir.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::�:�::::::::::::::::==II'" 
"Step Lively, Plf'ase , "  for men ' s  and boys' coats, vests, and trotlsPl's, Ed. V. Price 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . "Tailor with Hands Behind, " for men ' s  and boys' coats, VE'sts, and trousers, Ed. V .  Price & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . "The Beer That ;\Iakes Ko :NIan Bilious ," for bper, Jos . SC'hlitz Bre\ving Co . . . . .  . "The Scriven Improvt'd Elastic-Seam Draw­ers ," for drawprs, J. A. SC'l'iven Co . . . .  

1 . 795 

1 , 797 

1 , 787 1 
1 . 789 1 

A printed copy of the speCification and drawing of any patent in the foregoing list, or any patent in print issued since 1863, will be furnished trom this office for 10 cents, provided the name and number of the patent desired and the date bf.' given. Address Munn & Co., 361 Broadway, New York. 
Canadian patents may now be obtained by the in­ventors for any of thE' inventions named in the tore .. going list. For terms flnd further particulars ,ddre.s Munn & Co. , 361 8roadway. New York. 

I KNOW 
RAILROAD 

� 
Where to locate you on the �. !mi LEHIGH VALLEY 

. if you want to establish a new industry 
or re-Iocate one already established. 

P. H. BURNETT. Industrial agent 
143 Liberty St., N. Y. 

DOI .. I1TBUYO· • SOl . ... r- r-.. n ... r-� "TI�;�'A���::W���iA.J�N " n R L�n� �nu_n�� a tWO-CYlinder ga80l1ne, kerosene �r alcohol engine, superior to any one-cylfnder engine ; revolutionizing power. Its weIght and bUlk are half that of single cylinder engInes, with greater durability. Costs 
Less to Buy-Les'! to Run. Qnfckly. ea sily started. Vibra.tion practIcally overcome. Cheaply mo.unted on any wagon. It is a combination portable ..... statlonary or traction 
_IDe, SEND FOR CATALOGUE, THE TEMPLE PUMP CO .. Mfrs .. Meagher and 15th Sts" Chicago. THIS IS OUR FU'TY·THIRu YEAR. 
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CH A RTE R  
GAS and GASOLINE 

For AU Work. 

�t����:s&�a�'1!!���!!9�en�I��, 
�/AIr� ..e; _ra fll frf' 

, __ y_" P!Forer Neeli1t>, 
C'IMBIIr. _a"�E, CO .• 1Iex, .48; STDLlNcr. IU':� 

BRISTOL'S 
Remrdilt( 
Iii.... �!!fJitre:" Tempoera'tnre, and . ' Electricity in aU. ranges 
J NJilURfl; 'tt&t�ICA L 

Writafor �'l': stating conditions 
BRISTOL CO . • WaterbUry. C o n n . ,  U .S .A .  

N e w  York. 1 1 4  Liberty Street 

, Track and Wallon or Stock Scal eo made. Scalos . AU va1'ieties at lOW, est prtces. Best UBU

,

rOad 
, 

' Also 1000 useful art,cles. including Safe •• 
8ewmg Machines, BiCycle8, Tools.  etc. save _ • .  LiM Free CHICAGO SCALE CO •• Cbicago. Il l .  

OFFICE AND WORKS : 
22 an d 24 Morris St .. J ERSEY CITY, N. J .  

' Phone 1554 

' ,A Few Things Tbat We Can Do I 
We Investil/:ate, refine and perfect Crnde Ideas or . Inventiuns, reducing them to r 'omm ercial ·Va]ue. 
Es:perimental Work. Mecb anical Drawings, Work­

inll Models of Patented and otber Inventions. 
Special Machinery, Jigs, 'l'oOls .u.d Dies. 
Special , Motors. ,Hydrocarbon, Steam. Compressed 

Air, and ,Turbine M otors. , , 
Perfect and Construct Automobiles, Air·Ships, and 

Flylng Machines . . 

I Call and ,See A Few Tbings We Have Done j 
Bausch & Lomb 

Photographic 
Lenses • • • •  

We believe the readers of 
this paper are Interested in fine 
lenses for photographing rna · 
cbinery. interiors of ' shops; 
copying d rawings. prints. etc . .  
a n d  for difficult out' o f  door 
work. such as photographing 
ni:anu�acturin2' . plants and other 
propertIes. That js why we 
suggest tbe 

Bausch & Lomb . Zeiss Protar Lens, Ser. VII a. 
This lens is so perfect that it will do any kind of work. It  

takes the place of the several lenses usually required I n' indus­
trial photography, Catalog of lenses on request. 

Bausch & Lomb Opt. Co • •  Rochester. N. Y. 
NEW YORK BOSTON WASHINGTON 

CHICAGO SAN FRANCISCO 

WM. H. BRISTOL 
Electric PYlometers 

Portable and S'i\1itchboard Forms . 
. t�I:�i�;g�=�.

F; G������:!dAt':; 
glV� satisfactio� Send for circulars. 
Wm.  H. Bristol .  46  Vesey St., New York 

& WEISS 
�;_ OI L. 'ENGINES 

Statio nary 1 % to 80 H .  p. 
Mari ne 3% to 1 00 H .  P. -

Use KEROSENE and FUEL 
OILS. Pirect connected Gen­
erators� Pumps. Air Compressors.' 
Hoists. ttc. Thousands in use in 
aU oarlS of the wo'ld. 

AUGUST MIETZ 
' .. 188 Yenl SI., Nt .. York, U.S.A. 

Scientific American. 

New Remington Models ' are now 

on the market-that's all that most 
typewriter users ask to know. 
They know that a new Remington m�del 
means and always has meant a new starirl. 
ard of tun .. un"t .. r 

Remington ' 
Typewriter Company -

SEPTEMBEQ 29, 1906· 

S TEA M  US ERS 

laionow Packlog 
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  an d ammonia joi nts. 
Beware of  i mitations. 
Look for the trade mark-the 

word Rainbow in a diamond i n  
. black, three rows of �hich exten d  

the full Jeneth of each roll. 
Manufactured exclusively by 

PE€RLESS RUBBER MFG. CO. 
16 warren st., New York 

C OLD GALVAN I Z I N G .  
AMERI CAN PROCES S .  N O  R OYA LT I ES, 

SAMPLES A NO I NFOR.MATION ON APPLICATIO N ,  
N I C K E L ...,. 
E leotro· Plati ng  

&pparaltll. aDd Material, 
-

Hanson " Van Winkle 
Co., ' 

Newal·k. 1'1. J .  
28 & 30 S. Canal St. 

Cbloago. 

oms 
TY/PEWRl)£fl':._L� ��,�En�_�. ! 

M u ll ins  
S h e e t  M e t a l  

Statuary 
Unequalled 

for 
Architectural 

Adornment 

HignlY , artistic ef­
fects that are exceed­
irigly d u r a b l e ,  and 
that cost much less 
than cast or sculp· 
tured work. 

Com plete illustra­
ted cat alogue mailed 
on request. 

W r i t'e f o r  e s t i ­
mates on all kinds of 
sheet metal work. 

Tb-e W. H. Mallins Co., 
203 Franklin Street 

Salem, O. 

TOOL KNOWLfDG[ (HfAP 
In fact you can have it free I 
'rhis cut represents our new Tool 
CataloR"ue N o. ��. It is cloth· 
bound and contains 000 pages all 
abont Tools. Ful l descri ptions and thousands of il lustrations. 
Sent post-paid on receipt of $1.00 
which is refunded on your Hrst 
purchase from us of 1'10.00 or over 

MONTGOMERY & CO. 
lOS Fuiton St., N. Y. CitY 

Tbe l ubrication of the autO' 
, mobile engine. is oot ... thing , 
to be trifled with . EngIDes 

ofdillerent constructlon. work-
ing at differen t s peedR. tem pera· 
ture,B, an d  l.oads. require o,il �x· 
actly adapted to each. The rillht 

. o�l ���ns Ueasy gQi.q.g: "  oil t h at i8 
merely "good " may mean disastex:. 

IIA';IJUItf 

MOBILOIL 
Is unequaled ,for , th e  safe and scientlfic 
lubrication of every style 
and ty pe of automobile 
engine. 

eve�ri:::lt�%ogR�k�!d!�S::� 
indic9.ting · grade of MobUoil 
exactly adapted to 'It. ' Hne· 
drede Qf 'vaJuaNe auto hints, 
and track records to, date. Mobiloil in cans with nat­

ent pou ...... " . .8P6Jlt" is . sold . 
everou;here. BOOKlet sent any .. 
where. Ask for it. 

)\I!tnlil'actl'r.red ,by , 
VACUUM OIL CO. ,  ROCHESTER, N,Y. 

rrSHOULD 
, . ' BE'ON' EvERY. 

" • DRAWING .TABLE : 

�' . .  

'sam e '  2 to 1 , 600 h.  p .  
- producers 4 t o  2, 000 h .  p.  

We know ea�h complete plant (pro­

ducer a,nd engine ) will run right before . 
it l eaves the factory, perfectly adapted 

' to the coals you will use-operating 

costs are 1 - 3  to 1 - 5  of steam, 1-2 of 

gasol ine-adapted to al l kinds of work. 

, 
. 
Send fOf. detai l ed i nformati on applied 

to ·Your ' requirements. 

OLDS GAS POWER CO. 
9/47 Chestnut St. ,  Lansing, Mich . 

Fo�merly Olds Gasoline Engine Works 

FOR DEPENDABLE POWER 

" L E A D E R ." 
It H. P. Oasolene Auto-Marine Engine 
Built like a watch. Beautifully Finished. Accu· 
rllte�'is��:%c.t��rai���

t
. ��h:�'e ��!I

a
r���:b�� 

from 1 5  to 19 feet· in Jength . Price · complete, 
.75 net. no ru..count. Thoroughly �9.r!i.nteed. 
���;�:��1t��ro��1 .  M���fa�t�r�dS�y 

ptive Cata� 

CLAUDE SINTZ, 
292 S. Front St . ,  Grand RapIds. M ich. 
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