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HEALTHY CONDITIONS AT PANAMA IN 1907. 
The people of the United States have abundant rea­

son to be satisfied with the tidings which have been 
reaching them during the past few months as ,to' con­
ditions at the Isthmus of Panama. Following close 
upon the recent announcement that over 3,000,000 
cubic yards of material were excavated last month, 
comes the last report of CoL Gorgas, Chief Sanitary 
Officer, and its statement, of the highly satisfactory 
sanitary conditions among both the employees and th<!l 
general population. 

During the past year 71.000 people came to the 
Isthmus and 44,000 left it, which gave an increase in 
population of 27,000. The total population of the 
Canal Zone last year' was 102,000, and during the 
year there was an average of 39,343 employed on the 
canal in one capacity or another." Of'these employees, 
10,709 were whites and'28,634 were negroes. Among 
the white employees the death rate was 16.71 per thou­
sand, as against a rate in' 1906 'of 16.27 per thou­
sand. Among the negroes the death rate was 33.28 
per thousand, as against 49:01' per thousand in 1906. 
The death rate among the whole number of employees, 
irrespective of color, was 28.77 per th'ousand in 1907, 
as against 41.24 per UlOusand in 1906; that is to say, 
the improved health conditions last year over those 
of 1906 'resulted in the savirig of the lives of 50 7 men 
of the laboring force. A similar improvement has oc­
curred in the health of the total pOlJUlation, both em­
ployees 'and non-employees.' In 1906' the death rate 
was 49.10 per thousand, and' this' was reduced last 
year to 33.63 per thousand, which represents the sav­
ing of 1,632 lives in a total population of 102,000. 

That the health conditions are comparable with 
those which obtain in ,this country is shoWI1 by the 
fact that among the 4,300 white American employees 
there were, during the year, 42 deaths, 29 of which 
were due to disease. This 'gives a death rate from 
diSease of 6.74 per thousand, 'which is about the same 
as would occur amoI\g a' similar body of men in any 
part of the United States where health conditions 
Were normaL The death rate among the women and 
children of the families of these men was, moreover, 
about the same as would occur among the 'same class 
of people in the United States. It is evident from 
these statistics that careful hygiene and systematic 
sanitation have stripped the once greatly-dreaded Isth­
mus of Panama of its terrors, and rendered it perfect­
ly safe for residence and occupation. 

• I • •  
SAFETY OF THE BROOKLYN BRIDGE. 

The recent opening of the new service of six-car 
trains across the Brooklyn Bridge has raised, once 
more, the question as to whether this structure is not 
being overloaded. It will be remembered that, when 
the surface trolley cars were admitted to the bridge, 
there was the same discussion as to the ability of the 
structure to carry the increased load. With a view 
to qUieting any anxiety which may have .lJeen raised 
in the public mind on this subject, Chairman Willcox 
of the Public Service. Commission was furnished with 
the results of a careful investigation of present con­
ditions made by the Bridge Department engineers, 
which shows not only that the bridge is capable of 
carrying with a proper margin of safety its present 
load, but that structurally it is in a better condition 
than ever before. 

This rather surprising result is due largely to the 
fact that, after the original bridge plans had 
been completed and the bridge had progressed to a 
point where it was ready for the stringing of the 
cables, it was decided to substitute steel wire for the 
iron wire which it was originally intended to use; 
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and, with wise provision for future increases of load, 
it was decided to maintain the same diameter as was 
chosen for the iron cable, and thus secure the great 
increase of strength resulting from the SUbstitution 
of steeL The advantage of this change has made 
itself felt throughout all the history of the bridge; 
for in the subsequent investigations of its strength, 
which became necessary whenever increased loading 
was proposed, the main cables have always been 
found to be amply strong to take care of the added 
weights. Similarly, the vertical suspender cables and 
their connections to the main cable have proved able 
to meEt the new conditions. 

The weakest part of the bridge has always been 
the floor system, with its shallow trusses and light 
latticed fico I' beams. The stlffening trusses, who:;!� 
duty it is to prevent undulation of the roadway and 
preserve it in true line under uneven loading, are alto­
gether too light for their work; and at various times 
during the past ten years, when there has been an 
unfavorable conjunction of circumstances, such as a 
heavy concentration of load due to a breakdown on 
the roadway or the cable tracks, during a period of 
extremely hot weather, the trusses have given way, 
either by the buckling of the bottom chords or by the 
breaking of the diagonals. Thero was also a serious 
failure a few years ago of several of the vertical sus­
penders neal' the expansion joint at the center of the 
main span-an accident, by the way, which came 
within an ace of causing the Whole of the suspended 
roadway to strip from the hangers and drop bodily 
into the East River. Both of these aCCidents, how­
ever, were quite preventable, and their occurrence was 
due to lack of proper supervision of the traffic and 
of proper maintenance and repairs of the bridge itself. 
Following immediately upon the alarm caused by the 
breaking away of the roadway, the maintenance of 
the bridge was placed in the hands of qualified engi­
neers, and strict regulations were laid down for the 
proper spacing of the traffic and the prevention of 
congestion of the trains and vehicles. 

It must be remembered that the Brooklyn Bridge, 
designed as it was ov�r a quarter of a century ago, 
necessarily embodies some of the crudities of design 
and construction, especially in the details, which char­
acterized the earlier stages of the development of 

'American bridge building. But during the past few 
years the whole. structure has been carefully gone 
oVer, and, as far as possible, the poorly-designed parts 
and fittings have been removed and better work in­
serted, the' details being in certain instances also 
st�engthened. Consequently, when the engineers, es­
pecially appointed to the tasl{, made their recent in­
vestigation of the bridge they were able to report 
that, so far, from its being in poor shape, it was 
actually, in spite of the increased loads, in as good, if 
not better condition, than ever before in its history. 
Moreover, it is intended, shortly, to undertake a thor­
ough reconstruqtion of the. floor system, during whicr 
the present roadway will be replaced by an entirely 
new structure,' with, deep and stiff trusses, and solid 
plate floor beams and stringers. The increased load 
of the new floor will be taken care of by supple­
mentary cables, carried upon independent steel towers 
built into tlle present masonry tov.-ers. 

,. . -
DOUBLE-DECK SUBWAY EXPRESS STATIONS. 

Ohe of the most important suggestions made by 
Bion J. Arnold for increasing the traffic capacity of 
the Subway is, that at the express stations all four 
tracks should be given up to express trains, and that 
the local trains should pass through the stations on 
an upper deck built above the present platforms. The 
change would not be so costly as might be supposed; 
for the height from rail to roof of the express stations, 
with one possible exception, is sufficient to allow for 
the construction of a second story. The suggested 
change is based upon the now well-recognized fact 
that the carrying capacity of the Subway is determin­
ed by the number of trains which can be passed 
through the express stations in a given time, and that 
the large amount of time at present consumed in un­
loading and loading passengers is a serious handicap 
upon the efficiency of the whole system. As matters 
now stand, it frequently occurs that a following ex­
press train has to slow down, or even come to a full 
stop, while the train ahead of it is loading and pull-· 
ing clear of the station. It is Mr. Arnold's idea to 
prevent this delay by putting in a switch from the ex­
press to the local tracks, by Which the express trains 
can be switched alternately to one or the other 
side of the present platform, an arrangement which 
would permit two express trains to be unloading onto 
the same platform at the same time. The local tracks 
would commence to ascend on an even grade, some 
distance back of 'the switches, and the local trains 
would pass through the stations without any interfer­
ence whatever with the expresses. The one drawback 
to the proposed arrangement would be that passengers 
transferring from local to express trains, or vice 
versa, would have to pass down or up a stairway, as 
the case might be. This, however, would be more than 

APRIL 18, 1908. 

offset by the fact that the two-deck plan would result 
in a separation of the local and express passengers, 
and greatly relieve the present interference and crowd­
ing. If the change were made, it is estimated that 
the carrying capacity of the Subway would be increas­
ed fifty per cent. 

• • • 

HEROIC MEASURES IN HUDSON TUNNEL CONSTRUCTION. 
It is seldom that a great engineering work involv-' 

ing untried problems of a complicated and serious 
character has been carried through so quietly as was 
the final successful construction of the Hudson River 
tunneL One of the engineers has recently described 
some very puzzling situations which arose in connec­
tion with the various "blowouts" that occurred from 
time to time. One of the most troublesome of these 
occurred while the tunnel was being driven across 
the reef of rock which was encountered near the 
Manhattan shore. As the tunnel reached the east­
erly end of the reef, the roof approached so near 
to the bed of the river, that the clay became prac­
tically fluid, and caused a great deal of trouble by 
entering the pockets of the shield, and preventing the 
men from passing underneath the projecting apron 
in front of the shield to drill out the rock. In the 
endeavor to stiffen the overlying bed of clay, scowload 
after scow load of material was dumped into the river. 
In spite of the artificial bed thus formed, the clay was 
still so fluid that it could not be held back by the 
air pressure. It was at this crisis that the resource­
fulness which is a distinguishing characteristic of 
every successful engineer was brought into play. It 
was decided to stiffen the clay by directing 'sufficient 
heat against the exposed material in front of the shield 
to actually turn it into brick in situ, and so give it 
sufficient rigidity to stand up in place. To this end a 
series of blowpipe flawes, fed by two tanl{s of kero­
sene, were directed against the exposed material, until 
it had been so thoroughly baked, that it was able to 
hold its. position until the men had drilled Ollt the 
rf'ef ready for blasting. The turning of the clay into 
brick tool, about eight hours, and during this time, 
streams of water were directed on the shield, to pre­
vent it from being injured by the fierce heat of the 
blowpipes. 

Another case of emergency work occurred in a blow­
out which happened on the Hoboken side, when the 
heading was lost, and the space between the shield 
and the lock was filled up solidly with mud. With a 
view to clOSing the opening by which the mud was 
entering the shield, two thicknesses of one of the 
heavy mainsails of a former "America" cup defender 
were stitched together and spread out over a barge, 
with weights secured around the edges. �he barge 
was then withdrawn, allowing the mainsail to drop 
to the bed of the river, half of the sail lying above 
the shield, and the other half extending above the 
mud toward the center of the river. One of thf' va!"�s 
in the air lock was then opened, and, under the PI",· 
sure of the inflowing mud, the easterly half of til", 
mainsail was drawn down, across and into the open 
doorway in the shield. A slight air pressure was then 
introduced back of the shield, relieving the strain on 
the canvas, and men were able to get once more into 
the tunnel and dig out the mud which had flowed in. 
The poet has reminded us that "Imperial Cresar, dead 
and turned to clay, might stop a hole to l{eep the 
wind away"; and scarcely less anomalous, surely, is 
this latter-day use of the cream-tinted mainsail of a CUD 
defender to plug a mudhole under the Hudson River. 

. I. 
SAFETY DEVICES ON RAILROADS. 

A comparison of the number of accidents occurring 
on the railroads of the United StatES with those on 
railways in other countries proved so striking that 
Congress directed the Interstate Commerce Commis­
sion to prepare a report uton the use of safety devices 
on railroads. So far as the Commissioners have 
investigated the subject, they find that accidents are 
due chiefly to failure on the part of signalmen, gen­
erally telegraph operators. Of 160 Class A collisions 
that occurred between July 1, 1904, and July 1, 1906, 
thirteen happened under the telegraph block system, 
and all, in the opinion of the Commissioners, were 
due to the telegraph operators and not to the engine 
drivers. In the same period of two years, seven Class 
A collisions took place on lines using the automatic 
block system, in which there are no telegraph oper­
ators. These were due to the negligence or misbehav­
ior of engine drivers. From these facts the inference 
is drawn that the defect in the automatic block system 
is that the telegraph operator is not there to caution 
the engine driver. The absence of the operator ex­
poses the engine driver to the danger of failing to 
observe the signal. 

In the opinion of the Commissioners, the telegraph 
operator is the chief cause of the, failure of the block 
system to prevent accidents. The main reason for 
his failure is that his hours of labor are too long, so 
that he falls asleep or cannot keep in an alert condi­
tion. Opeiators have been kept at work for twelve 
hours a day. The La Follette law, regulating the 
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hours of work of railroad employees, will' remedy 
this, one of its provisions being that no telegraph 
operators who are concerned in signaling trains or 
issuing train orders shall be on duty for more than 
nine hours a day: 

Yet, notwithstanding some failures, the block sys­
tem is regarded by the' ComIi1.issioners as unquestion­
ably the best means of preventing collisions. Expert 
railroad men and the' general' public agree in demand­
ing its use. The best railroads employ the system 
widely", and are extending its use ; the signal engineers 
are 'striving continually to bring it to a state of perfec­
tion. The manager of one of the most important sys­
tems of railroad in the Uni�ed States asserts positively 
that the installation of automatic sigr;.als of the most 
modern kind has been one of the best investments the 
company has ever made in any 01 its departments. 
Yet the motives that induce railroads to make the 
�dded outlay of several hundred dollars per mile to 
introduce the block system are various. Some intro­
duce it because many collisions of, freight trains, caus­
ing considerable loss and suggesting the probability 
of greater loss, have occurred. Other companies do so 
because they have had to pay a large sum of money 
as damages for injuries caused by a collision. Others, 
again, know that passengers prefer to travel over a line 
safeguarded by the block system. Some managers 
wish to gain as high a reputation for safety as possi­
ble,. while others are driven to it by the fact of com­
peting lines adopting it. 

Before railroad accidents are reduced ,to a minimum, 
automatic stops as well as automatfc signals must be 
adopted. Automatic stops are already in use on the 
express tracks of the New York city subway and on 
the Boston elevated railroad. The Commissioners say 
that collisions on railroads could be reduced to an 
ex<!eedingly small number by the efficient use of block 
signals and of other well-known and approved safe­
!Wards; and that an automatic stop would abolish 
the s�all percentage of collisions remaining. 

THE AVIATION SECTION OF THE AERO CLUB OF 
AlIERICA. 

At a meeting of the Aero Club of' America on April 
6, the formation of an aviation section was decided 
upon. A committee of five was appointed for the pur­
pose of organizing this section, and of providing rules 
and by-laws for its government. This committee im­
mediately set to work to draft suitable rules, and to 
draw up plans for aiding in every possible manner 
the ,development of the heavier-than-air fiying ma­
chine in America. The new section, while it forms 
part of the ,Aero Club, is devoted entirely to the devel­
opment of heavier-than-air machines. A person can 
joi n  this ssction, irrespective of whether he is a mem­
ber of the Aero Club or not. The dues, it is expected, 
will be $10. Among the advantages to be had from 
mf,,:qlbet:ship in the new section will be the use of a 
l��able experimental field for testing machines, which 
",<lid it is expected will be located in the vicinity of 
New York. Sheds will be provided for the housing 
of machines, and a machine shop will be at hand. 

Facilities will also be provided, whereby members 
can make experiments in gliding fiight. There will 
be one or ,more gliding machines and gasoline motors 
owned by the section, and members will have the 
privilege of experimenting with these, and of apply­
ing the motor to the glider and making longer flight!'! 
after they have mastered the simple aeroplane. Other 
advantages to be had from a membership in this section 
will be a weekly bulletin of events in the aeronautic 
world and a subscription to the magazine "Aeronau­
tics." Members will also have the advice and assist­
ance of technical men intere'sted in the new science. 

The aviation committee requests donations from all 
wealthy people who are interested in the progress of 
aerial navigation, for it is only by the offering of a 
Dumber of large cash prizes to be competed for, that 
rapid progress will be made in this country as has been 
done abroad. 

. , .... 

NEW YORK'S AUTOllOBILE CARNIVAL AND HILL CLIlIB. 
Last week there was held in New York 'city a 

special automobile carnival, the two chief events 
of which were the parade on the evening of' April 
7 and the hill climb at Fort George hill on the 
afternoon of April 9. In the former of these events 
over 1,000 machines participated. The parade, con­
sisted of several divisions, one of the most interest­
ing of which was that of 'historic cars. Mr. Haynes· 
brought from the Smithlionian Institution ,at Wash­
ington his first 1893 machine, and drove it in the 
procession. Other early Haynes machines, as well as 
�imilar early cars of the Autocar and Ford companies, 
'he Gasmobile, and the Pan,hard were among the his­
toric Cars in line. The first division, besides auto­
mobile chariots carrying the king and queen of the 
carnival, was made up of' historic and recent racing 
automobiles. The second division consisted of new 
1908 machines, and gave a very good idea of the ap­
pearance of the most recent models. The third divi­
sion consisted of decorated machines of various makes. 
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Miniature electric lights were used largely in the 
decorations, as well as fiags, bunting, Japanese lan­
terns, etc. The fourth division was the one of the 
greatest practical interest, since it consisted of all 
kinds of commercial vehicles propelled by gasoline or 
electricitY. The display of Hewitt trucks was one of 
the most striking, since all of these vehiCles were 
brilliantly illuminated with electric lights placed along 
the sides near the bottom. An extremely powerful 
electric searchlight was one of the interesting novel­
ties. The parade was so extensive that it required 
about an hour to pass a given, point, although the ma­
chines traveled at a fairly rapid pace. It was the 

. greatest demonstration that has ever been made of 
the progress of the automobile industry. 

The hill-climbing contest on Fort George hill was 
anQther interesting feature of the carnival. This hill 
is 1,900 feet long, and has an' average elevation of 11 
per cent. There is a fairly sharp S turn about . half 
way up the hill, and the pavement is of Belgian blOCk. 
On account of elevated pillars at the bottom of the 
hill, where the Subway crosses the road, the starts 
were all made from a standstill,. but even with this 
handicap a record of 36 seconds was made by an 
Apperson gasoline machine, as against 28 4/5 seconds 
made by a 6-cyUnder Stearns last year, when a flying 
start was allowed. The new record corresponds to a 
speed of 35.98 miles an hour. The fastest time, how­
ever, was made by a special pointed White steam 
racer, which traversed the incline in 32 1/5 seconds, 
or at a speed of 40.23 miles an hour. A Babcock elec­
tric runabout made the climb in 1 minute and 24 sec­
onds, or at the rate of  19 .91 miles an hour. Besides 
these chief records, new records were made by a large 
number of other gasoline cars, which were classifled 
according to price. The hill climb was a decided suc­
cess, and showed in a striking manner the improve­
ment which has been made in machines. 

••••• 
FACTS ABOUT THE USE OF THE AIR BRAKE. 

BY L. F. WILSON. 

During the period of slippery rails a few words as 
to the methods of stopping heavy trains under head­
way might be of interest to the public. 

After a study of air-brake mechanism in connection 
with the laws of friction, many facts which are sur­
prising to the layman have been recorded by engineers. 
It is commonly supposed' by the public that when a 
train is stopped by the emergency brakes,' the wheels 
are locked and the train slides. Such is too often the 
case, but the idea is distinctly wrong. Since the bear­
ing surface of the brake shoe against the wheel. is 
much greater than that between the wheel and the 
rail, it is not hard to set the brake so forcibly that the 
wheel is locked. 

. 

By numerous experiments' it has been determined 
that there are two distinct classes of friction between 
steel surfaces. These ,classes are called friction of mo­
tion and friction of rest. When the brake is set prop­
erly the friction between the shoe and the wheel is 
friction of motion, while that, between the wheel and 
the rail is friction of rest, as any point on the rim of 
the wheel is longitudinally stationary with· respect 
to a point on the rail. Now the coefficient of friction 
of rest is considerably greater than that of friction of 
motion. For this reason, if conditions' are reversed 
and the wheel is locked, the train will be stopped only 
in a distance which will be greater in proportion to the 
difference between the coefficients of moving and sta­
tionary friction. This same theory applies when the 
engineer of the steam train reverses his engine, and 
gives it steam enough to slide the wheels backward. 
It also applies, when, in starting a heavy train, he 
admits so much steam to the cylinders that the wheels 
slip. In this latter case, every engiJi"eer knows that 
he must bnmediately "shut olT," and start over again 
more carefully. 

There is another very good reason why the wheels 
of an electric or steam train must never be locked, 
and that is the fact that a very small amount of' slid­
ing will cause a flat, spot to develop on each wheel, 
which will quicklr place it out, of commission. 

When George Westinghouse was perfecting his auto­
matic system of the air brake, several 'railway com. 
panies rendered great aid iii testing oitt eactf of these 
theories by experiment. Heavy and light trains rim­
ning at high speed were stopped by ,both methods. The 
results were that each theory was born� out in full. 

When we see an elevated train eome whirling into 
a station with ail. wheels slidIng, we kn�w at. o,nce 
that the ni6tormall" has either not been properly 
instructed or else he has not the judgment which tells 
him just how hard he 

'
can set.the brakes without lock-

ing the w�eels. " . 
JiIIIlI'" .. 

SE COND EXHIBITION OF SAFETY DEVICES. 
The second Exhibition of Safety Devices was opened 

on April 11 at the exhibition hall of the AllJ,eri,can 
Museum of Safety Devices, 231 West 39th Street, New 
York. It is proposed to keep the exhibition open for 
several weeks. The .installation has required the ser­
vices of experts. Not�ing was, allowed to be exhibited 
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until it was passed upon by a competent jury. All 
readers of the SCIENTIFIC AMERICAN are invited to at­
tend, and it is hoped that the jury for the SCIENTIFIC 
AMERICAN medal may decide that some device in trans­
portation is  meritorious enough to warrant the award­
ing of the medal. 

• .  e· • 
THE CURRENT SUPPLEMENT. 

The opening article of the current SUPPLEMENT, No. 
1685, discusses the Marseilles Concrete Dam. The 
article describes very clearly and very succinctly the 
project of damming up part of the waters at the south­
ern end of Lake Michigan, so that the mills at Mar­
seilles may not have to suspend operations before 
the coming of the drainage water. D. T. Randall 
points out in an article on the flreman at the furnace 
how necessary good stoking is in a power plant. There 
is probably no trouble in the gas engine which is so 
difficult to locate as a bad and persistent "knocking." 
The causes of knocking and their remedy are dis­
cussed. Photo-electric fatigue is considered in an arti­
cle that contains much new and interesting informa­
tion. The fifteenth installment of P'rof. Watson's 
admirable treatise on the elements of electrical engi­
neering is published. The subject discussed is alter­
nating current motors.. Dr. Theodor Koller contrib­
utes an article of technological value on the utiliza­
tion of paper and pulp mill wastes. Prof. Theodore 
Schloesing of the Piuis University contributes an ex­
cellent article on the fixation of atmospheric nitrogen, 
in which he discusses the new fertilizers. Our many 
readers who were interested in the article on the Edi­
son concrete house published some time ago in these 
columns will, no doubt, welcome the publication of a 

long and thorough discussion of this new venture of 
Mr. Edison's. Mr. E. S. Larned gives the conclusions 
of engineers concerning the practicability of the pro­
ject, ,and sets forth the purpose of the inventor. Full 
details are given. An excellent article is that on 
snakes and reptiles. F. M.' Feldhaus writes on the 
seven wonders of the ancient world. Prof. Percival 
Lowell replies to his critics in an article entitled 
"The Habitability of Mars." 

.,.,. 
SCIENCE NOTES. 

De Boekhont and De Vries recently described the 
spontaneous heating of hay as a purely chemical pro­
cess. Miehe, on the contrary, regards it as a physio­
logical phenomenon. For the purpose of studying its 
causes Miehe constructed an apparatus in which small 
quantities of hay could be sterilized and inoculated 
with germs at any desired instant. In this way he 
proved that sterilized hay never undergoes spontane­
ous heating, but that an elevation of temperature soon 
occurs in sterilized hay that has been sprinkled with 
water contaminated with ordinary hay or with earth. 
The organisms which Miehe finds most abundantly in 
hay are Bacillus coli, Oidium Iactis, Bacillus calfactor, 

and Aspergillus fumigatus. The elevation of tempera­
ture is caused chiefly'by Bacillus coli and Oidium lactis 

up to 50 .deg. C. ( 122 deg. F.). Beyond this point 
Bacillus calfactor, which attains its maximum vitality 
at 60 deg. C. ( 140 deg. F.) comes into action. A curi­
ous fact discovered by Miehe is the complete sterility 
of hay extracted from the interior of a large, heated 
stack. This indicates that the microbes are killed by 
long exposure to heat and that hay sterilizes itself in 
the very process of spontaneous heating-a fact of 
great practical importance. Sterile hay is a far more 
wholesome fodder than hay which contains microbes. 
of which several species and especially Bacillus co'ii 

cause diseases of the alimentary tract, while the molds, 
Mucor and Aspergillus, are distinctly poisonous. 

An inscription is now placed upon the tomb of Chris­
topher Columbus at Seville, where his remains were 
transported from Havana in 1898 after the Cuban war, 
and this inscription has raised numerous objections 
from Spanish-American visitors who pass through 
Seville. it reads thus : "Wlien ungrateful America 
separated, from the mother country, Seville received 
his remains.'�_ The term of course applies to Spanish­
America in this case. The municipal council of 
Seville has lately made a request to the Duke of Vera­'�a, the representative of the family of Columbus, in 
order to obtain his consent to have the inscription 
changed, amI' there seems to be no doubt that this will 
be granted. After the death of Columbus, his remains 
were not bya,ny means left in repose, but 'were re­
moved many times from one place to another. His 
expressed wish was to be buried at San Domingo in 

'the island of Hayti, this being one of the first locali-
ties which he, reached in his expeditions. ' In fact; he 
was buried at first at Valladolid, where he died fn 
1506., Then in 1509 his remains .wer.e ,transferred to 
Seville, and it was only in 1540' that his last wish: was 
carried out, when the remains were transported 'to 
San Domingo. When this part of the island became a 
French possession in 1796,  the remaills were brought 
to Havana,- and they were kept there until recently. 
Upon the de�laration of the independence of Cuba, a: 
new removal was decided upon, leading to the erection 
of the present tomb at Sevllle. 



THE LATEST DEVELOPMENT lN BRITISH RAILWAY 
LOCOMOTIVE DESIGN. 

BY F. C. COLEMAN .. 

For the operation of their several long-distance non­
stop services, which include daily runs between Lon­
don and Plymouth, 225%. miles in 4 hours 7 minutes ; 
London and Exeter (four runs daily ) 173 %. miles in 
3 hours ; and London and 

Scientific American 
tion entertained in some quarters to operating four 
valves by only two valve gears. The four cylinders, 
15 inches diameter and 26 inches stroke, are supplied 
by steam superheated on the Swindon system. The 
coupled wheelbase is 14 feet, and the total engine 
wheelbase 34 feet 6 inches. The boiler is of somewhat 
unusual size for British practice, the barrel having a 

A 
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the 162 fire tubes, all of which are 22 feet 7 inches in 
length, 141 have a diameter of 2% inches, and the 
remaining 21 a diameter of 4%. inches. In addition 
there are four arched tubes, each 7 feet 8% inches in 
length and 3% inches in diameter . .  The area of the 
fire grate is 41.79 square feet. The working pressure 
of the boiler is 225 pounds, and the tractive effort 

29 ,430 pounds. In working 

Bristol, 118% miles in the 
even 2 hours, the Great West­
ern Railway Company have 
recently constructed at their 
SWindon works a large loco· 
motive of· the "Pacific" type. 
This locomotive is unique, in­
aSlllUch as it is the first loco· 
motive having this wheel ar­
rangement to be designed for 
any British railway and Is 
moreover by far and away the 

Fig. f .-Detai ls of the Vane. 

order the engine (exclusive of 
tender ) weighs 97 tons 5 hun­
dredweight, and the tender­
carried on two four-wheeled 
bogies, a further innovation 
in Great Western practice­
weighs in working order an 
additional 45 tons 15 hun­
dredweight, giving the loco­
motive an aggregate weight 
on metals of no less than 143 
tons. The total length over 
buffers is 71 feet 214 inches: heaviest and most powerful 

railway engine ever built in 
Great Britain. This lo.como� 
tive, which has been chris­
tened "The Great Bear," is a 
development of the "Star" 
class of six-wheeled coupled 
bogie iocomotives, several vf 
which have during the past 
few years been built at the 
Great Western Railway Com­
pany's works at Swindoll, 
having the same cylinder, 
driving wheel, valve and 
valve gear arrangements. 
By the adoption of the pair 

Fig. 3-Contact 
Roller. Fig. 5.-'fhe Indicator. 

Fig. 2.-Contact Table. 

For some years the heaviest 
locomotives in Great Britain 
have been the six-wheeled 
coupled hogie engines built by 
the Caledonian Railway Com­
pany for working the heavy 
Anglo-Scottish West Coast ex­
press services, as between 
Carlisle and Glasgow,

' 
on 

which section of 102� miles 
of track is to be encountered 
the famous climb over the 
Beattock Summit. Of these 
Scottish-built engines, t h e  
"Cardean," weighing 130 tons, 
has previously held the Brit­
ish record. - This engine, ex­
clusive of its tender, weighs 
73 tons, or 24 tons 5 hundred­
weight less, but its· tender, 
which, unlike that of the 
Great Western locomotive, is 
not fitted with the pick-up 
water apparatus and is conse­
quently of abnormal dimen­
sions, weighs 11 tons 5 hun­
dredweight more than the 
tender of "The Great Bear." 

.... '," 
WEATHER VANE WITH AT­

TACHMENT FOR INDO(}R 
READINGS. 

BY Wn.LIAM H. PLACE, JR. 

of trailing wheels, it has been 
possible however to obtain in 
the "Pacific" engine a greatly 
increased size of firebox 'and 
to lengthen the boiler very 
considerably, as will be seen 
by a reference to the accom­
panying photograph and di­
mensioned diagram. The en­
gine has coupled wheels 6 
feet 8 %, inches, bogie wheels 
3 .feet 2 illl!hes, and trailing 
wheels 3 feet 8 inches in 
diameter. The leading coup­
led wheels are directly driven 
by a pair of inside cylinders 
set in advance of the bogie 
center, with connecting rods 
acting on the crank . axle, 
while a second pair of cylin­
ders outside the frames to 

Fig. 4.-Arrangernent of the lUagnet!'l. 

�··I 
Fig. G.-The Complete Vane, Indicator, 

and Electric Currents. The fact that a weather 
vane must be located in an 
elevated and isolated position 
renders it difficult at times 

WEATHER VANE WITH ATTACHMENT FOR INDOOR READINGS. 

the rear of the bogie center drive the middle coupled 
wheels. Steam distribution is by means of piston 
valves to all cylinders, the four valves being actuated 
by two inside valve gears of the Walschaert type, 
modified to meet the special conditions of the Great 
Western Railway service, and having inside and out­
side valve spindles on each side connected by a cross 
lever with two arms fulcrumed near . the center on the 
main frame· of the engine. This arrangement of valve 
mechanism is claimed to give eminently satisfactory 
results, and such as to completely overcome the objec-

length of 23 feet and an outside diameter ot 6 feet, 
these figures being 8 feet 2 inches and 6 inches respec­
tively in excess of the boiler measurements of the 
Great Western Railway Company's 4-6-0 type of 
engine previously mentioned. The total heating sur­
face is no less than 3 ,400.81  square feet, to which the 
superheater tubes contribute 545 square feet, the fire 
tubes 2 ,673.45 square feet, the arched tubes 24.22 square 
feet, and the 'fire box the remaining 158.14 square feet. 
The superheater tubes 84 in number are each 21 feet 
4 inches in length and 1% inches in diameter. Of 

accurately to determine the direction of the wind when 
it blows. from certain points of the compass. Further­
more, it is impossible to tell at night which way the 
vane is pointing. Hence, any indoor device which will 
at all times indicate the position of the weather vane 
would not be without value. Such an apparatus can 
be quite easily constructed by following the directions 
here given. - Briefly stated, it consists of a compass 
dial having a needle actuated by . electro-magnets which 
are individually energized according to the position of 

(Ooncluded on page 27'5.) 

BOiler: HeaUng8urCace, 8,400 square feet� Superb_ter Tube., 54lIsquare feet. LeDl(&b oC Pire Tube., 22 feet 7 Inches. Boner Pre.sure, 225 pounds. Pour (Jyl1nderll, 151ncbes 
diameter by 26 Inches stroke. Traction Eft"ort, 29.400 ponnds. 

THE REA VIEST . AND MOST POWERFUL BRITIBlt �:USS LOCOMOTIVE. 
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A MACHINE THAT SAWS 240,000 WOODEN PAVING 
BLOCKS IN A DAY. 

BY JACQUES BOYER. 

M. J osse, the director of the municipal workshops 
of Paris, has invented a block-cutting machine that 
turns out 24,000 wooden paving blocks per hour. This 
ingenious and complicated mechanical· device will ad­
vantageously replace the machinery and inethoas now 
in use, effecting a considerable saving in wood as well 
as in labor. 

Scientific American 
for blocks and the supply of old blocks are equally 
irregular, for paving is done only in the summer sea­
son. These old blocks are scraped and trimmed for 
further use in winter. Furthermore, the demand for 

273 
blocks varies from year to year. Mr. Josse, therefore, 
endeavored to devise a machine that would accommo­
date itself to all these irregularities, as well as to the 
sudden emergencies that are inevitable in a business 

In the early days of paving with wooden blocks in 
Paris, the blocks were sawed with single circular or 
band saws. At a later period, in order to meet the 
increased demand, three machines containing four or 
five saws each were installed in the municipal work­
shop. Each of these machines consisted essentially of 
an oscillating frame, the lower end of which carried '1 
number of saws, to which the planks were fed singly 
by an attendant. In 1900 this equipment became in­
sufficient, and some more expeditious method had to 
be devised. It must be remembered that the daily 
output of a municipl).l shop that turns out 25 million 
paving blocks per year cannot be uniform unless ex­
tensive facilities for ,_,storage. are provided. The trees 
are felled only in certain seasons, and the regularity 
of shipments is further impeded by the great number 
of purveyors and the uncertainties of the weather. 
Sometimes the manufacture of blocks has to be sus· 
pended for weeks, in order to take care of daily ar­
rivals of 20 or 30 carloads of planks. The demand View of the Machine, Showing the Conveyor for the Plank!!. 

Longitudinal Section of the Josse Block·Sawing Machine. 

Rmptying the Skips of Paving Blocks. 

A ][ACHIlfE THAT SAWS 240,000 WOODEN PAVING BLOCKS Ilf A DAY. 

of this character. The result of his studies is a huge 
machine 100 feet long, which divides each plank into 
16 blocks by means of 17 circular saw!!. 

The planks are brought to the machine on vlatform 
cars, one of which is shown at the right of the dia­
gram. The length of each plank is a little more than 
sixteen times the height of a block, as it is laid in 
the pavement with its fibers vertical. The width and 
thickness of the planks correspond to the horizontal 
dimensions of the blocks, when laid. Two workmen 
lift the planks, one by one, from the car, and lay them 
on a conveyor formed of two endless chains E, con· 
nected by transverse cleats. The chains run on 
sprockets 0 placed at the ends of an inclined frame A, 

and on rollers D, distributed along the upper and 
somewhat convex surface of' the frame. Two sheet­
iron guides F keep .the planks in register and assure' 
their proper delivery to the horizontal table, to which 
they are elevated by the inclined conveyor. The plarrks 
are pushed along this table by combs K, of 16 teeth, 
attached to two endless chains which run on sprockets. 
The axes J JI of these wheels are mounted near the 
ends of a horizontal frame G, which terminates in two 
shafts, one of. which is free to turn in bearings on two 
posts H, while the other is supported by chains I. In 
tront ot each tooth of the combs Is a spring L. The 



274 
function of these springs is to keep the planks, before 
sawing, and the paving blocks, after sawing, pressed 
to the table. Near the end of the table where the 
combs and springs rise and abandon the blocks, the 
latter are held down on the table by a set of small 
wheels M mounted on springs. Each comb carries 
two ' little brushes which sweep

' 
all waste into holes 

at the sides of the table. 
The circular saws protrude through slits in the table. 

There are 17 saws, about 25 inches in diameter, mount­
ed on three shafts, of which two are in line with each 
other but not with the third, P. This arrangement 
was adopted in order to avoid the excessive vibration 
of a single shaft as long as the planks, bearing 17 
saws and making 2,000 revolutions per minute. The 
long shaft could not be stiffened by intermediate bear­
ings because of the small ,distanCE! between the., saws. 
It was therefore decided to distribute the , saws among 
three short shafts not in the same line. Each shaft 
is mounted on ball bearings and is driven by two belt 
wheels, one at each end. The bearings rest on iron 
beams imbedded in masonry. 

Directly under the, saws, in the cellar of the build­
ing, is the main driving shaft, which carries six wheels 
connected by belts with the wheels on the saw shafts. 
The driving shaft is mounted so that it can be moved 
up and down, to loosen and tighten the belts. This 
adjustment can be made from the main fioor. 

The saw blade is made up of a number of hinged 
cast-iron plates, which can be turned back for exami­
nation and adjustment of the saws. The bearings 
have direct lubrication. The resinous ken: which the 
saws accumUlate from pine wood is removed by fine 
jets of kerosene pumped from a five-ga,llon tank 
through 3 main and 34 branch tubes and occasionally 
thrown on both faces of all the saws, without stop­
ping the operation of the machine, by opening the 
cocks of the three main tubes that supply the three 
sets of saws. 

Each of the two sets of saws which are in line con­
tains 5 saws and cuts from the plank a :waste end or 
trimming and 4 pav�ng blocks. These two sets attack 
the plank simultaneously. The middle portion of the 
plank passes on between them to the third set, which 
comprises 7 saws and divides the remnant into 8 equal 
blocks. The Hi blocks which are thus cut almost sim­
ultaneously from the plank continue to advance along 
the table, pushed by the teeth of the conveyor and 
held down by the springs L until they come under 
the , spring wheels M, where they remain until they 
are pushed onward by the following set of blocks. 
Thenceforward the blocks advance by steps, as they 
are pushed onward by new arrivals. When they 
reach the end of the table they slide down two in­
clined planes" divided into 16 compartments by verti­
cal partitions, to the three belts of a horizontal con­
veyor, from which they are picked up and thrown into 
cars by a crew of 8 workmen. The cars, when filled, 
are hauled over the Decauville railway tracks to the 
creosoting 'establishment, whence the creosoted blocks 
go to the storage yards. 

The power which operates the saws is furnished by 
an electric motor U of 110 horse-power, which is in­
stalled in the basement and connected by two belts 
with the main shaft P'. This motor is controlled by 
a liquid rheostat W, with an amperemeter and a safety 
cut-off. Connected with a switchboard on the main 
fioor are two additional interrupters, an amperemeter, 
a voltmeter, and the controlling apparatus of a 4 horse­
power motor U, which supplies power to the convey­
ors. Finally, there is a traveling crane and windlass 
for the removal of the saws for resetting. 

The Josse machine can , saw 25 planks per minute. 
As each plank furnishes 16 blocks, the theoretical out­
put of the machine in a day of 10 hours is 25 x 16 x 60 
x 10 = 240,000 blocks. 

In practice it is necessary to make some allowance 
for unavoidable stoppages, eic., but a small mountain 
of pavil!-g blocks can be turned out in a day with the 
aid of '20 men or less. 

• . e . •  
NeW' National Forest In Arizona. 

A new national forest, named the , Verde, and con­
sisting of, 721,780 acres" has just been created in Mari­
copa and Yavapai counties, Arizona. The forest lies 
on the west side of the Verde River and constitutes' a 
great part of its watershed. Jerome, where the United 
Verde Copper Mining Company has its headquarters, is 
in the northern part of the new forest reserve. To the 
west and southwest of Jerome are the Mingus Moun­
tains. Most of the reserve is covered with brush that 
has no commercial value ; but a small part has mer­
chantable timber on it and, under proper management, 
will supply the neighboring mining camps. The pro­
tection of the brush-grown area is just as important 
as that of heavily forested land, the scrub being the 
only thing that conserves the water and saves the 
watershed of the Verde River from erosion. The pro­
tection of this watershed from damage by overgrazing 
and wasteful lumbering is necessary in the opinion 
of the officers of the Reclamation Service to the de­
velopment of the irrigable lands of Salt River Valley. 
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Hitherto the forest , has been damaged by large herds 
of goats, which will not be prohibited from grazing in 
future but will be und'er regulation. The protection of 
the brush will conserve the water, which swells the 
Salt River and its tributaries and will help to develop 
the Salt River Valley. 

• .  e . •  
IS THE AXIS OF THE EARTH SHIFTING ' 

BY J. F. SPRINGER. 
It has been known for hundreds , of years that the 

axis of the earth is continually changing its direction. 
To be clear ,as to this, recall that there is a point i n  

s 

(3, .:2 , " 
o ' , 

Figs. 1 and 2. 

the northern sky which we term the north celestial 
pole and which will remain unchanged in . its position 
to-night, although all the stars are apparently moving 
from east to west. There is no visible star occupying 
exactly this pOSition, although the North Star approxi­
mates it. But this pole of the heavens is continually 
passing through a change in location. The terrestrial 

Fig. 3. 

motions which giVe rise to the movement of the pole 
' are technically known as precession and nutation. 

But near the close of the last century, certain 
astronomers began to suspect that not only was the 

'axis of the earth continually chaIlging its direction 
relatively to the stars, ' but that it was ' undergoing 
changes in the body of the , earth itself. That is, they 
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saw reasons to think that the geographical point on 
the earth called the north pole was shifting its posi­
tion over the surface. This would mean, if true, that 
the latitude of New York city is not a fixed' quantity. 
The , reasons for entertaining suspicion in this matter 
arose from the fact that variations of such number and 
character came to light In redeterminations of 'the 
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latitudes of certain locations, that they could scarcely 
be explained on the theory of errors of observation 
due to defects in instruments or lack of accuracy in 
observers. 

But before saying more on the aspect which the 
matter has now assumed, it will perhaps be int-eresting 
to glance a moment at the question of latitude as it 
appeared to the ancient Greeks. In the first place, cer­
tain of their philosophers distinctly taught the globu­
lar character of the earth. They were familiar, too, 
not only with the conspicuous daily apparent motion 
of the sun from east to west, but with his annual 
apparent motions north and south. They noted the 
day when he halts in the constellation Cancer, having 
accomplished the end of his northern journey. This 
is the summer solstice. An imaginary east-and-west 
line through a point on the, earth immediately below 
this position of the sun they termed ' the Tropic of 
Cancer. It was said that a well in Syene was found 
to be such a point. Here at noon on the day of the 
summer solstice the sun shone down the tube of the 
well. Possibly it was from such an . observation that 
Syene was supposed by them to be on the Tropic of 
Cancer. In this they did ' not make such a great error, 
as its true latitude, 24 deg. 5 min. 23 sec., does not 
differ two-thirds of a degree from the true latitude of 
the Tropic of Cancer. H owever, they estimated it at 
24 deg. 

Using the Tropic of Cancer as a reference line, they 
were able, by means of an instrument which may be 
termed a hollow gnomon, to determine latitudes north 
and south. This was a hemispherical shell having a 
rod directed radially from the lowest point of the inte­
rior of this cup-shaped piece of apparatus. This rod 
terminated at the center of the sphere, and conse­
quently was of the same length as a radius. At noon 
on the day of the summer solstice, the north pole 
would-as we know-be directed toward the sun, as 
shown in Fig. 1. A line from the sun to the center of 
the earth would pass through the Tropic of Cancer, O. 
If it be desired to determine the latitude of a point 
P, the hollow gnomon is fixed in such pOSition that 
its central rod is vertical ; that is, is a continuation 
of a radius of the earth. Its shadow is observed at 
the moment of noon. It is the arc P Q.  Since T is 
the center of �he shell, this arc is the measure of the 
angle a. As the sun, B, is very far away, the lines 
B T and B O O  are practically parallel. -Consequen,tly, 
the angles a and fJ are equal. The number of degrees, 
then, indicated by the arc P Q is the same as the num­
ber indicated by P O. But this latter , arc represents 
the latitude of P from O. This instrument is supposed ' 
to have been used by the Chinese as early as eleven, ' 
hundred years before Christ. Wh,ether the Greeks 
obtained their , knowledge of it indirectly , from them, 
or whether they invented it anew, is not certainly , 
known. By this means, Eratosthenes determined the 
latitude of Alexandria. 

But they were not limited to tMs one instrument. 
Another form of gnomon had a plane base. Upon the 
days of the vernal an� the autumnal equinoxes, the 
sun is immediately over the equator at the moment of 
noon. It  is at such an instant that the observation 
with this histrument was to be taken. The lirie B 0,  

, Fig. 2 ,  connecting the sun and the center of the earth; 
would pass through a point on the equator. With the 
gnomon set up at P having its indicator in line with 
a radius of the earth, the angles a and fJ would be 
equal, as before. But , fJ determines the latitude of P 
from the equator. Consequently, by determining the 
vaille of a ,by means of the lengths of the indicator 
P T ;and the shadow P Q, we should arrive at the value 
sought. 

If one desires to satisfy himself how closely they 
approximated to the values determined by the refined 
methods of modern science, l�t him compare the values 
indicated by a good atlas with the following latitudes 
as given by Hipparchus : 

Athens . . . . . . . . . . . . . . . . . . . . . 36 deg. 
Syracuse . . . . . . . . . . . . . . . . . . .  36 deg. 44 , min. 
Byzantium ( Constantinople ) . .  43 deg . 
Massilia ( Marseilles ) . . . . . . . . .  43 deg. 

It wlll be observed that the ancients were able to 
use these methods only at certain particular mQments. 
In modern times, latitudes may be determined at any 
time of the year. Thl re are quite a number of meth­
ods. But the following is quite simple, and will be 
readily understood. N is the pole of the heavens, 
Fig. 3.  E is a point :on the equator. Consequently, 
N O  is perpendicular to 0 E. If no great accuracy is 
desired, the north star may be considered as the celes­
tial pole. The angle <P. is observed with a suitable 
instrument. That is to say, the elevation of the north 
star above the horizon is taken. Now 0 P is perpen­
dicular to one side (P H) of <1>, and 0 E is p erpendicu­
lar to the other side P N (P N being practically par­
allel to N O on account of the great distance of the 
star ) .  That is, the sides of () are perpendicular to 
those of <p. This gives () = <1>. But () determines the 
latitude of P from E, the equator. So then, the eleva­
tion of the north star above the ( astronomical ) hori­
zim is exactly the same as the latitude of the place. 
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If it is desired to know the latitude with .extreme 
accuracy, the value obtal,ned by this rule must be cor­
rected for the deviation of the north star .. . from the 
true celestial pole, for the observation and refraction 
of light, etc. 

In the eighties of the last century, Dr. Kiistner at 
Berlin, in seeking to apply a method for the determina­
tion of the constant of aberration, was confronted with 

. apparent errors of observation which refused to be 
explained by ordinary methods. F'inally, he announced 
that the determinations of the latitude of Berlin 
showed a variation of 0.2 sec. to 0.3 sec. in the course 
of not many months. If  the latitude had really 
changed, this would mean that the terrestrial pole 
had shifted from 20 to 30 feet. 

It was found that the theory of a shifting pole was 
suggested by other facts. Finally, it was determined 
to set this matter at rest by an expedition to the 
Sandwich Islands. These are . located about 180 deg. 
west or ' east of Berlin. If observations here showed a 
receding pole at the same time that European ones dis­

. closed an approaching pole, and vice versa, then there 
could be no reasonable doubt that the axis of the earth 
is not fixed relatively to the earth itself. The United 
States government sent an officer to participate in the 
observations in the Pacific. Concurrently with these, 
similar work was carried on in the United States, in 
Berlin, and other places. The result of this work was 
to confirm the suspected shifting of the axis. 

About the time of these occurrences, Dr. S .  C.  
Chandler at Cambridge, Mass. ,  became aroused over 
the same subject. ' In examining a series of determina­
tions of latitude, he found not only variations, but that 
these variations appeared to conform to some law. At 
first, he felt that while the discrepancies seemed to 
indicate a shifting pole, this was too startling a propo­
sition to put forth without further confirmation. How­
ever, after an immense amount of labor, he established 
the fact that two periodic infiuences were at work, at 
times co-operating to shift the pole to a maximum dis­
tance, and at others to limit its variation to a very 
small minimum. One of these infiuences was a yearly 
one ; the other had a period ranging from 12 % to 14lji 
months. The combination of these two infiuences pro­
duced a cycle of about seven years. 

The amount of displacement to which the north pole 
ia thus subject is about 30 or 40 feet from a mean pooi­
tion. Dr. CJlandler's first announcement was made 
in 1891.  

In 1893 the fact of polar variation was pretty well 
admitted. The International Geodetic Association un­
dertook the task of carrying on the observations and 
reducing them to order. At times they established 
four observational posts at widely separated points, 
but within about 12 sec. of. the same degree of latitude ; 
that is, at about 38 deg. 8 min. N. These were at 
Carloforte, in the island of San Pietro ; Mizusawa, 
Japan ; Ukiah, California, and Gaithersburg, Mary­
land. The officer of the last-named station is an officer 
of the U. S.  Coast Survey. Aside from .him, the ex­
pense involved is about $ 14,000 annually. Tschardjui 
in Siberia and CinCinnati, Olilo, have j oined in the 
work. More recently, the association has added two 
more stations in the southern he�isphere--one in 
Australia and the other. in South America. 

Fig. 4 is a curve representing the polar movement. 
This covers a period of six . years, divided into tenths 
from 1899.9 to 1906.0. These points of time are indi­
cated by the numbers . shown on the curve. By refer­
ring to the numbers shown on the margin, the

' 
extent 

of the movement may be accurately. noted, remember­
ing that 1 sec. of arc is equal to about 100 feet. 

The discoveries and investigation of Dr. Chandler 
b.ave removed a mass of discordant results in the na­
tional observations of Great Britain, Russia, and the 
United States from the field of unaccountable error to 
that of agreement with fact. Indeed, the accuracy of 
both instruments and men had been under suspicion. 

These results are valuable. Thus, one method of 
determining the solar distance is by means of the 
constant Of aberratio� of light. This in turn is affected 
by variation of the rotational axis in the body of the 
earth. The reason for this is that it is necessary to 
know the position of the observatory in order to carry 
on the calculations. This it will now .be possible to 
ascertahl with a very high degree of precision. 

" ' 1 . •  
WEATHER VANE WITH ATTACHMENT FOR INDOOR 

READINGS. 
( Concluded from page 272. ) 

the weather vane. 'to make the vane, procure the 
front hub of an old bicycle which contains all the 
ball bearings, a piece of galvanized iron rod, 6'%, feet 
long, of the same diameter as the spindle in the hub 
to which the cones are attached, and a piece of brass 
tubing 4 feet long the inside of which will snugly 
receive the end of the hub by driving it in. First saw 
off a foot and a half from the rod, then take the 
spindle out of the hub, saving the cone D, which is 
tapped. Now saw the hub in two in the center. On 
the end of the 6-foot piece of rod 0 for a length of 
1 inch cut a thread, corresponding to the tap in the 
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cone D. Measure half an inch from the end of the 
thread, and file a shoulder one-sixteenth . of an inch all 
around ; then measure 9 inches from the other end 
and drill a J,B-inch hole. Take the remaining foot and 
a half of rod A and drill a hole 7 inches from the for­
ward' end which will fit over the filed end of the rod 
o down onto the shoulder. Take a half ball M' from 
the end of an old curtain pole and fasten to the for­
ward end of the rod. The tail of the vane must be 
made with two spreading boards on the sides, braced 
in the center, and. nailed to a firm block into which 
the end of the rod is driven. After this is done melt 
up some lead and pour into the half ball M until the 
rod balances on the point where the hole has been 
drilled. Screw the cone D on the rod as tightly as 
possible, and after placing the vane down over th& 
point onto the shoulder, rivet it on, being sure that it 
points in the same direction as the hole dt:il1ed near 
the lower end. Now drive the sawed end of the hub 
into one end of the brass tubing and the vane is 
complete ( Fig. 1 ) .  

A contact table should now be made as follows : 
The table is a circular board 6 inches in diameter and 
% inch thick on which eight sheet brass segments 
or points . of contact J are arranged as in Fig. 2 to 
form the eight points of the compass. A %:inch hole 
should be bored through the center of the table. To 
connect the vane to the ' table in order to form a cir­
cuit a small · ·brass pulley wheel 1 is used ; this can 
be bought at ' any hardware store. The wheel should 
be about %, inch in diameter and have a long wood 
screw on the end of the brass yoke in which it re­
volves. The wood . screw must be sawed off so that a 
piece of brass rod 3/16 inch in diameter and 2 %. inches 
long may be soldered on in its place at right angles 
to the yoke and in the plane of the wheel. An annu­
lar shoulder harf an inch from the end and a thirty­
second of an inch deep must be filed in one end of 
the short piece of brass rod, the other end of which 
should be soldered where the wood screw was cut 
off as stated above. The rod should be threaded as 
far as the shoulder and a nut procured to fit the 
thread ( Fig. 3 ) .  

To make . the reading instrument o r  indicator pro­
cure eight single magnets 1 inch long wound with 
No. 24 Single cotton-covered copper wire, also eight 
screws 14 inch longer than the taps in the magnets, 
and eight copper purrs with holes in them large enough 
for the screws to slide through easily. Now make a 
board for the magnets to be placed on 6 inches square 
II:nd % inch thick, and eight wooden blocks 1 inch 
square by 14 inch thick. Drill a hole in each of the 
blocks large enough for one of the screws to go 
through easily. 

Describe a circle with a diameter of 1 %, inches in 
the center of the 6-inch board, and draw lines in it 
representing the eight points of the compass, viz. : N, 
S ,  E, and W, NE, SE, NW, SW. 

Lay the magnets N radially around this circle, as 
shown in Fig. 4.  Now at the other end of each mag� 
net nail the little blocks which are set up on edge, 
and secure each magnet in place with a screw which 
has been run through a burr, to prevent the head of 
the ' screw from sinking into the block . .  Now connect 
all the inside magnet wires to a main wire P extend­
ing around the board about %! inch from the ends of 
the magnets. Bore nine holes through ' the 6-inch 
board, one at the end of each magnet and one for the 
main wire to go through. Place the board and mag­
nets in a box K with a glass cover which will exactly 
contain them. Now make a small wooden cone, insert 
in it a small steel needle and place it in the center 
of the circle around which the magnets are arranged. 
A small arrow-shaped piece of steel 0 must be bal­
anced delicately� QP the cone after tq.e manner of a 
compass needle. A paper face 6 inches square with 
a hole in the center 1 %,. jnches in diameter may be 
placed over the magnets. This may be as elaborate as 
desired ( Fig. 6 ) .  

Set up as per diagram, being sure that the weather 
vane is a foot above the roof, and away from all trees, 
buildings, chimneys, or other obstructions. . 

The main wire is soldered to the piece of brass 
tubing B and run to the batteries H. Thence a line G 
runs to the main wire P of the reading instrument K. 
A wire L should be soldered to each of the segments 
on the table J, and . at the reading instrument should 
be connected with the corresponding magnet, l. e., the 
segment pointing north should be connected with the 
no�th magnet, etc. It will now be seen that if the 
weather vime points north it will turn the iron 0, to 
which the brass wheel 1 is attached, to the north seg­
ment, thereby closing the circuit with the north mag­
net in the ' reading instrument. That magnet will 
become magnetized and will attract the steel needle 
around to it. 

.. . .  a .. 

There are many ,valuable woods in Colombia. Where 
required, theY are used locally, but difficulties of 
transport, and the phenomenal weight of some of the 
most useful kinds-e. g., guayacan and diomate-­
almost preclude export to other countries. 

A.ntomatlc Fire Valvcs. 

To the Editor of the SCIENTIFIC AMERICAN : 
With reference to article written by Mr. Frederic 

Bradlee Abbott in your issue of January 26, the writer 
cannot agree with Mr. Abbott for several reasons . 
First is that it has been positively proved that in a fire 
panic, persons have absolutely neglected to use any 
safety precaution, . either for the safety of themselves 
or building they may be in, when a fire occurs. De­
pending on some one to turn a valve or allow water 
to enter the perforated pipes, as Mr. Abbott mentions, 
is out of the question. 

. 

In the second place, if the valve should. 'be opened 
by a person, thousands of dollars of damage might 
occur before some one could get to the valve to close 
it. It would be left to the judgment of the occupants 
whether or not the fire might be of sufficient magni­
tude to warrant turning on the water and wetting 
everything in the building, anJ possibly causing ruin 
to the entire building. My opinion is that the sprink­
ler system, uncharged with water, is the safest and 
best protection that can be given for the immediate 
extinguishing of fire; together ' with the protection of 
lives and property. An automatic valve placed below 
the frost line or in the boiler room of a building, in 
connection with the sprinkler system, is in my estima­
tion the best protection thus . far afforded. 

Chicago, January 24, 1908. J. E. OSMlill. 
• f .  J' .  

Hanuner BloW' of: Poorly Balanced Locolllotives. 

To the Editor of the SCIENTIFIC AMERICAN : 
I read with interest the retrospect for the year 1907 

given in your valuable paper. The one that appea13 
to my mind as of the greatest importance, in relation 
to the unsafety of railway travel, was the special reo 
port of the Railroad Commission of the State of New 
York. The report says tha,t in the winter months of 
1907 nearly three thousand broken rails were removed 
from the tracks in that State alone. It  seems to me 
that it is about time for the State to apply the remedy 
which is not far to seek. It has been shown from 
numerous experiments made by Prof. Goss that the 
counterweight in the locomotive driving wheels strikes 
a blow of 26 tons at each revolution-enough to break 
any rail under proper conditions of cold and frosty 
weather. They can 'remove at once this element of 
destruction, which is a relic of a prehistoric age, and 
make the Mnditions the same upon both sides of the 
center of revolution, thus eliminating this blow and 
bringing the locomotive into perfect balance. . Who 
ever heard of a rail breaking under a locomotive at 
rest upon the rail ? Neither whi it break under a high 
rate of speed, if properly balanced ;  nor leave the rail 
by centrifugal ' force, as they frequently do without 
any apparent cause, leaving destruction all along the 
line. 

Another reason for the removal of this relic of the 
past ages is the inefficiency of our locomotives pro­
duced by it. There are few machines that I have any 
knowledge of-in fact, I cannot' recall any-whose 
transmission of power through frictional contact is as 
great as the locomotive engine. It is also well known 
tha� this contact must be constant to produce the best 
results. Let us look for a moment and see what oc­
curs ;' in the downward movement of this counter­
weight we have the stress or blow ; in its upward 
movement we have the lift from centrifugal force, a 
constant making an!! breaking of contact of the wheels 
with the rail, thereby losing its efficiency. 

It is not only our locomotives that are off the track 
( owing to their constru�tion ) , but our builders seem 
to think that with a tremendous boiler and cylinder 
capacity they have a tremendously powerful locomotive, 
without . one thought as to the transmission of that 
power through the small frictional contact. The earn­
ing power of the locomotive lies in its contact of the 
wheels with the rail, and not in its boiler capacity. 

In closing let me make a suggestion or two : 
1. Balance up the locomotive and avoid that blow, 

and keep it in constant frictional contact, thus i n­
creasing its efficiency. 

2. Reduce the size of the locomotives 20 tons and 
do the same work. This can be done if the friction is 
constant. 

A locomotive constructed as I suggest will be much 
more safe at high speed, and there will be a great 
many less broken rails and accidents. 

HENRY F. SHAW, 
Mechanical engineer of the old school. . , 

176 Corey Street, West Roxbury, Mass. 
[Much attention is being paid to the question of 

locomotive balancing. The best result.:! �ave been ob­
tained by the use of four cylinders, with the adjOining 
cranks set in pairs at 180 deg. There can be no doubt 
that insufficient or intermittent adhesion, due to im­
perfect balancing, accounts for much loss of hauling 
power in some locomotives, when they are running at 
high speei.-ED.] 



SUCCESSFUL TEST OF THE CORNU HELICOPTER. 
A little over a year ago we described a test of a 

model helicopter constructed by M. Paul Cornu. This 
model weighed about 3 0 lh' pounds, and was fitted with 
a 2 horse-power gasoline motor. In the tests which 
were made of it, it rose vertically in the air and also, 
when the aeroplanes were set so as to receive the 
blast of air from the lifting propellers, it traveled 
along in a horizontal direction. 

M . . Cornu has recently completed a full-sized ma­
chine' constructed along the same lines as the model . 
This machine is shown very well in the accompanying 
photographs. As can be seen, it  consists of two hori­
zontal 2-bladed propeners mounted upon horizontal 
wheels or pulleys. The pulleys are �arried upon a 
suitable framework, the 
main member of which 
consists of large-diameter 
steel tubing arranged in 
the form of a wide U, in 
the bend of which is 
mounted an 8-cylinder 
Antoinette motor of about 
24 horse-power, and also 
the aviator's seat. The 
backbone and superstruc­
ture of the machine are 
carried upon a 4-wheeled 
chassis, so that it can be 
run along on the ground. 
Such motion, however, is 
not necessary for the ma­
chine to rise in the air, 
as it , is supposed to 
lift vertically, and after­
ward, when it is in the 
air and the aeroplanes 
seen at each end are set 
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only the instrumen,t for which the picture is intended 
can receive it. Such an invention should have great 
value for communications between vessels and the 
land. (A German paper naturally adds "especially for 
the police." ) To vessels that are several days from 
land,. photographs can be sent ; airships can transmit 
to any desired distance, or in any di rection desired, 
photographs of fortifications over which they �ail . The 
receiving apparatus makes the picture directly, it is 
said, without any chemical process, on the paper, and 
produces either one or more copies at once. 

In sending, the picture is divided by the apparatus 
into several points of equal size, grouped together 
more or less thiCkly, according as the place in ques­
tion is dark or light. Each of these points is trans-

The Cornu Helicopter as Seen from One End. 

APRIL 18, 1908. 

TEE UNITED STATES BATTLESHIPS " DELAWARE " 
AND " NORTH DAKOTA." 

When Great Britain, which sets the fashion in war­
ship construction, had brought out the "Dreadnought," 
each of the other leading naval powers set about design­
ing a "Dreadnought" of its own. France laid down the 
"Danton," an 18 ,400-ton .ship, carrying four 12 and 
twelve 9A-inch guns. Germany produced the 17,710-
ton "Ersatz-Sachsen;" which is generally credited with 
carrying sixteen H-inch guns. Japan laid down the 
" Satsuma," an lS,SOO-ton ship mounting four 12's and 
twelve 10's. The answer of the United States was 
the "Delaware," of 20,000 tons displacement, carrying 
ten 12-inch guns as its main armament. 

Although we have spoken of the "Delaware" and 
"North Dakota" as being 
the first ·of our "Dread­
noughts," it is quite a 
q u e  s t i o n  whether t h e  
"South Carolina" and 
"Mic,higan" are not enti­
tled to be called the '  first 
of this class. They fall 
below it chiefly in their 
displacement, which is 
only 16,000 tons ; but they 
carry a main armament of 
eight 12-inch guns and 
therefore are entitled to 
rank in the all-big-gun 
class. These ships, more­
over, have a main armor 
beIt which is 16 feet wide 
and varies from 8 to 11 
inches in thickness. The 
speed is 18% knots, and 
the maximum coal capac-
ity 2,200 tons. Taken al­

at the proper angle, to 
be driven along horizon­
tally by the reaction of 

The 8·cylinder motor, shown in the center Of the machine, drives the two large pulleys by means of a belt. The aeroplanes seen at each end 
can be set at different angles in order to cause the machine to move forward from the air reaction of the propeller blades upon them. 

together, then, they would 
seem to be well qualified 

the air from the propellers. The pulley wheels 
carrying the propellers are driven by a long belt, that 
is crossed and passes over a pulley on the end of thc 

' motor crankshaft. 
The first test of his new machine was made near 

Lisieux, France, the first week in April. It was suc­
cessful in as far as the lifting power of the machine 
was concerned, although the inventor could not make i t  
travel i n  a horizontal direction. In the test h e  rose 
off the ground a distance of a foot or twO. His ma­
chine is the first real helicopter to r·ise off the ground 
with its own power and carry a man, that has been 
brought out in France. A much larger machine of simi-. 
lar type-the Breguet-Richet gyroplane-succeeded in 
rising vertically into the air for a short distance some 
months ago, but in both cases the inventors have found 
that this is only half the problem. While it  is com­
par�tively easy to rise vertically, it is much more 
difficult to construct a ma­
chine that can be made to 
travel in a horizontal di­
rection when once it lis in 
the air. The helicopter 
is one of the most allur­
ing types of flying ma­
chine, but from present in­
d ications it is one that will 
not be developed for some 
years to come, or not until 
after the aeroplane has 
reached a comparatively 
high degree of perfection. 
There has been consider­
able experimenting with 
machines of this type, but 
very few of them have 
shown any indications of 
success. 

• • •  
Elef'tric Telephotography. 

mitted by a roller, such as one finds in a phonograph, 
by means of. a -spark discharge, to the receiving ap­
paratus, and there, by means of a tracing point, it  is 
visibly and permanently fixed on a similar cylinder. 
Naturally, the cylinders of the sending and the receiv­
ing apparatus must have exactly the same rotation 
speed ; this is also regulated electrically without the 
use of metallic conductors. There are still many 
difficulties which the new invention h:;ts to combat, but 
it is hoped that it will soon reach the same state of 
perfection as the wireless telegraph. 

. . . ' . 
The C u bic Contents of Ocean Areas. 

The mean height of all the land now above the sea 
is referred to by Lyell as being 1,000 feet. The mean 
depth of the ocean is at least 12,000 feet, that is, it 
exceeds the height of the land twelve times. This is 
because the extreme heights of the land, although prob-

to "lie in the line" against 
any of the modern "Dreadnoughts" which may oppose 
them. 

The "Delaware" and "North Dakota" represent a 
great advance, on practically every point of compari­
son, over any existing ships of the United States navy. 
The most notable increase has been in the displace­
ment, which on the normal draft will be 20 .000 tons, 
or 4,000 tons greater than that of the next largest of 
our battleships. They will be 510 feet in length be­
tween perpendiculars and 518 feet 9 inches in length 
over aU. They are 85 feet 2% inches in breadth on 
the load water line, and at their normal displacement 
of 20,000 tons, when they w ill be carrying two-thirds 
of their full supply of ammunition and stores · and 
about 1,000 tons of coal , they will draw 26 feet 11 
inches of water. At full load displacement with full 
supply of ammunition and stores and 2,500 tons of 
coal in the bunkers, they will displace 22.060 toni:<. 

The "Delaware" is being 
built by the Newport News 
Shipbuilding Company, and 
the "North Dakota" by 
the Fore River Shipbuild­
ing Company. Work on 
these two ships was COlll­
menced last October and 
is proceeding, favorably, 
particularly on the "North 
Dakota," which on March 
31 last was 25.7 per cent 
completed. The progress 
on the two ships is shown 
month by month' in the ac­
companying table : 

Dela­
Month ware 
October 31, 1007.. , . . . 2.33 
November 30, 1907 . . .  5.08 
December 31, ln07 . . . .  7.05 

January 31, 1908 . . . . . 9.20 
February 29, 1908 . . . .  12 .77 

North 
Dakot.a 

4.23 
7.84 

1 2.70 
17.50 
21.40 

A Swiss inventor, Eugen 
Frikart, has taken out a 
German patent on a ' meth­
od of electric telephotog­
raphy, which should at-

Plan View of Helicopter, Showing Arrangement of Motor, Driving Belt, and Aeroplanes at Ends. 

The propellers are 6 meters (19.68 feet.) in diameter and make 9(},R. P. M. The total weight lifted was 260 kilogrammes, or 853 pounds, 
so that the welgbt lifted per horse-power was aoout 35 pounds-the best that has yet been done. 

If this rate of construc­
tion be kept up on the 
"North Dakota" she will 
be completed considerably 
within her contract time. tract considerable atten-

tion. Of course, every one has heard of the wonderful 
achievements of Prof. Korn, of Munich, in ' this line. 
By means of a metallic conductor he transmitted to 
a distance of about six hundred miles, photographs 
and handwriting. But, according to the Berner 
Bund, Frikart has gone still further, as he can trans­
mit with his apparatus pictures and writing over still 
greater distances without any metallic connection be­
tween the sending and the receiving station, the trans­
mission taking place on the same principle as wire: 
less telegraphy. It is possible, for instance, to trans­
mit from Bern to Berlin, in five minutes, a facsimile 
of a 'piece of manuscript, without using any conductor. 
The transmission can take place at any time · of the 
day, no optical apparatus being necessary. Further, 

A NEW FRENCH HELICOPTER. 

ably no less than the extreme depths of the sea, yet 
are exceptional heights, while the ocean maintains its 
depth ' over enormous areas. Owing to the fact that 
the surface of the ocean to that of the land is as two 
and a half to one, the ocean would accommodate 
the whole of the land thirty times over, were it all 
pitched into the ocean areas.-Knowledge and Scien­
tific News. 

• I • •  

Only flaming arc and high-efficiency incandescent 
lamps are used in the business portions of Berlin, and 
90 per cent of the outdoor lighting is now done with 
flaming arc lamps. Both tantalum and tungsten lamps 
are used, but the former an; seen usually in old fix­
tures where the lamp cannot be placed vertically. 

The great length of the "North Dakota" and the fine­
ness of her model, as rendered necessary by the higil 
speed of 21 knots, which she is expected to attain, ne­
cessitated an increase in the height of the freeboard 
forward to · enable her to steam comfortably into head 
seas. Consequently, a forecastle deck has been pro­
vided, extending from the stem to . abreast ·of the for­
ward smokestack. This deck has a freeboard at the 
stem of 25 feet 9 inches and , abreast the forward 
turrets of 25 feet 1 inch. From the forward !"moke­
stack the main deck runs fiush to the stern, � th an 
average freeboard of about 18 feet. The fre ... boartl 
amidships, 'as designed, is 17 feet 10 inches on a draft 
of 26 feet 11 inches. The .'decks of the ship have 
been kept &S free as possible of all incumbrances with 
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< Length, 518 feet 9 in�hes. Beam, 85 feet 2� inches. Normal displacement, 20,000 tons. Speed, 21 knots. Coal, 2,500 tons. Armor : Belt, 9 to 11 inches ; upper belt, 8 to · 10 Inches ; citadel, 5 Inches ; turrets, 8 to 12 inches. Armament : Ten 11l-inch : fourteen 5 Inch guns. Torpedo tUbes, two �l·inch. 

Complement, officers and men, 983. To be completed iu 191,0. 

THE ALL-BIG-GUN 20,OOO-TON BATTLESHIP " NORTH DAKOTA. " 



a view to enabling them to present a glacis above 
which the 12-inch guns may fire without obstruction. 
Also, the top hamper in the way of boat craI>es, flying 
bridges, etc.,  has been reduced to the lowest possible 
limit, and the masting and standing gear have been 
also simplified. 

' 

The battery of ten 12-inch 45-caliber guns is dis­
posed as follows : Forward on the forecastle deck are 
two two-gun turrets, arranged one behind the other on 
the axis of the ship, and as close to each other as is 
consistent with sufficient .clearance for turning. No. 1 
turret carries its guns at a height of 31 feet 5 inches 
above the normal water line. The guns of No. 2 
,turret which fire above the roof of No. 1 have an 
'elevation of 39 feet 5 inches above normal water line. 
'These guns have a fine command and are carried at a 
height which will insure their being fought in any 
reasonable weather. Immediately back of turret No. 
2 is a conning tower . protected by 12 inches of nickel 
steel, with its slots showing just above the roof of 
the turret in front of it. Above the conning tower is 
a small navigating platform, and above this, carried 
on an open latiice-work tow�r, is a lofty "fire control" 
platform, on which will be stationed the officers who 
will operate the range flnders, note the splash of the 
shells, and telephone the range and other directions 
as to fire to the different gun stations throughout the 
ship. The "North Dakota" has two smokestacks of 
moderate height, the bases of which will be armored 
sufficiently to keep out the lighter rapid-fire shells. 
Between the smokestacks and abreast of each other, 
one on each beam, will be the two hollow steel masts, 
each of which will serve as the mast for a boat der­
rick for handling the few ship's · boats which will be 
carried. Two of these boats will be on the main deck, 
and there will be two nests of four each abreast of 
the forward smokestack on the forecastle deck. The 
two masts will be connected by a lofty flying bridge, 
below which will be small platforms containing in­
dependent compasses. Immediately abaft of the after 
smokestack will be a second lofty fire-control platform, 
carried upon an open latticework tower, similar to the 
one above the conning tower. Immediately abaft of 
this will be turret No. 3,  whose guns will be carried 
at an elevation of 32 feet 2 inches above the water 
line. About 50 feet farther aft on the main deck will 
be turret No. 4, and immediately abaft of this, separ­
ated only by sufficient room for clearance, will be 
turret No. 5 .  The guns in turrets 4 and 5 will be car­
ried at an elevation of 24 feet 2 inches above th� 
normal water line. All 12-inch guns can fire on each 
broadside, and four 12-inch guns can be fired dead 
ahead and four dead astern. 

For repelling topedo boat attack the "North Dakota" 

will carry fourteen 5-inch 50-caliber guns, all of which 
will be mounted upon · the gun 
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complete longitudinal bulkheads are provided in the 
position shown in our cross-sectional ' view of the ship. 
Immediately back of the armor belt is a "wiring" pas­
sage in which the various electrical cables will be 
placed. Far below the water line and in the second 
longitudinal compartment between the two interior 
bulkheads, will be built an ammunition passage, pro­
vided with rapidly running travelers for the transfer 
of ammunition. The whole of the space amidships 
between these two bulkheads and the side of the ship 
will be filled with coal except where it is otherwise 
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Cross-Section of " North Dllkota " Showing the Pro­
tection Atrorded by Heavy Armor and Coal Storage. 

occupied by the two passageways above referred to. 
The space between the protective deck and the gun 
deck will also be filled with coal ; and it will be seen 
at a glance that this arrangement, coupled with . the 
15-foot armor ,belt from 8 to 11 inches in thickness, 
will afford protection of an unusually satisfactory 
character to the stability of the ship against gun and 
torpedo attack. 

In addition to the armament as above described, the 
"North Dakota" will carry four 3-pounder and four 
1-pounder semi-automatic guns, two 3-inch field guns 
for use with. landing parties and two .30 caliber ma­
chine guns. She will also be provided with two sub· 
merged tubes for firing the new 21-inch torpedo. 

The water line and side of the ship will be protected 
by a wall of armor 22 feet 8 inches wide, reaching 
from about 5 feet below. the water to the main deck. 
The lower belt will be from 9' to 11 inches in thick­
ness ; the upper belt. from 10 to 8 inches, and the 

deCk, with their axes at an ele­
vation of 14 feet 4 inches above 
'normal water line. Ten of these 
guns will be carried in a central 
citadel amidships, protected by 
a continuous wall of 5-inch arm­
or which will be carried· entirely 
around the citadel, the bulkhead 
armor at the ends serving to 
protect the guns :\gainst a rak­
ing fire. Between each of the 
guns a transverse wall of armor 
will extend inwardly to a junc­
tion with a rear wall running 
parallel with the axis of the 
ship. Each gun will thus be em­
placed in a completely inclosed 
casemate; so that the destruc­
tion wrought by a shell will be 
confined to the particular case­
mate in which it may burst. 
The other four 5-inch guns will 
be mounted in separate case­
mates, two forward and two aft. 
These last four casemates will 
be sponsoned out sufficiently to 
enable the guns to fire slightly 
across the line of the axis of the 
ship, . thus cutting out any dead 
angles and enabling the 5-inch 
battery to sweep the whole arc 
of the circle. From Pu cl.:. Copyri ght 1 9m,. By permi�� i ( ) l l ,  

Particular attention has been 
paid in these ships to the protec-
tion of buoyancy and the preser-
vation of the longitudinal strength of the ship. In the 
first place, the framing, which is deep and heavy, is 
carried up to the level of the protective deCk, which 
ii! not sloped down to the bottom of the armored deck, 
as in previous ships, but is carried , out to a junction 
with the top of the armor belt at a height of over 
3 feet above the normal water line." 

With a view to 
increasing the girder strength of the ship (a neces­
sary precaution in view of the great length of the ship 
an.d the enormous concentrated weight of the turrets) 
the protective deck is made unusually heavy, and four 
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citadel armor 5 inches in thickness. 
thicker armor will be about 20 feet 
12-inch guns will be protected by 8 to 
on the barbettes and the turrets. 

Back of the 
of coal. The 
12 inch armor 

The motive power of the "Delaware" will consist 
of water-tube boilers and triple-expansion engines of 
25,000 horse-power. The "North Dakota" will be 
driven by two Curtis turbines of the same horse-power, 
and the estimated speed of the ships is 21 knots, The 
contract price of the hull and machinery of the "Dela­
ware" is $3,987,000 and the contract date of her com-
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pletion is August 6, 1910. The contract price of the 
"North Dakota" is $4,377,000, and she is to be com­
pleted June 21, 1910. The total cost of each of these 
ships, by the time they go into commission, will be 
not far from ten million dollars. 

• · e  . •  
,New COlDponnds 01' MolybdenulD and SUlcon. 

New compounds of molybdenum and silicon have 
been investigated in Paris by M.' Ed. Defacqz, and he 
described his method at a recent meeting of the 
Academie des Sciences. By means of the ele!)tric fur­
nace or the alumino-thermic process, various com­
pounds of Silicon and tungsten may be formed. The 
same method can be applied to obtain compounds of 
molybdenum, and the author finds that among these 
the �ilicides of molybdenum are easily formed. As 
regards such compounds in general, it may be stated 
that silicon and molybdenum can be made to combine 
directly in the electric furnace, as was shown by Prof. 
Moissan and others. By melting a mixture containing 
silicon and oxides of molybdenum we obtain a mass 
from which the compound Mo, Sis is set free. M. 
Defacqz's researchEls relate to another compound, 
which is the bisilicide. In the electric ' furnace is 
heated a mixture of silicide of copper and amorphous 
molybdenum, the latter being obtained ,  by reducing the 
oxide of the metal by hydrogen at a red heat. The 
proportions are as follows : silicide of copper contain­
ing 50 per cent silicon,' 90 parts, .and , amorphous 
molybdenum, 10 parts. Using a current of 800 or 900 
amperes and 50 volts, the heat lasts for 1Jh minutes 
or more. As to the properties of the compound Si2Mo 
or bisilicide of molybdenum which is thus obtained, 
it appears in light gray metallic crystals. Under the 
microscope these are seen as needles of octahedral 
crystals. The density of this body is found to be 6.2 
at the freezing point, It is non-magnetic. Chlorine 
gas acts upon it, and the silicide is seen to glow .in 
this gas at a temperature of 660 deg. to 750 deg. F. 
In this case there is a formation of chloride of silicon 
and penta chloride of molybdenum. When heated by 
the blowpipe . upon platinum foil in the air, this body 
is not altered. Acids have but little effect upon it. 
A mixture of nitric and hydrofluoric acids will dissolve 
it at a moderate heat and form a clear liquid. Evap­
orating this in vacuo we have a residuum of molybdic 
acid. Soda or potash in fusion, or alkaline carbonates 
react upon it to give a mixture of alkaline silicates 
and molybdates. Analysis gives the new compound 
the formula Si, Mo. 

PUCK'S CONCEPTION OF THE SCIENTIFIC AMERICAN. 
Our contemporary Puck published in one of its re­

cent issues illustrations which it considers typical of 
certain periodicals, among them the SCIENTIFIC AMERI-

CAN. We reproduce the illustra­
tions for the delectation of those 
readers of the SCIENTIFIC AMERI­
CAN who wish to see themselves 
as Puck sees them. The coat­
less, bald-headed man of the 
dripping brow and intent mien 
i� not the ideal SCIENTIFIC 
AMERICAN reader that we have 
seen in our mind's eye ; but his 
furious activity has our fullest 
approval. He is · the' only man 
in the four pictures who seems 
tJ be up and doing. 

Consul-General Samuel M. 
Taylor, of Callao, calls attention 
in the following report to the 
need of registering trade-marks 
in Peru : 

- The Peruvian law permits the 
registration of any trade-mark 
or trade name not hitherto reg­
istered in P'eru. The effect of 
this is that any person can reg­
ister a mark or name that he 
has no proprietary interest In, 
to the exclusion of the real 
owner, provided he is first in 
making application. Having 
registered he may manufacture 
a spurious article under this 
mark or name, while the genu­
ine article cannot be introduced 
at all ; or he may compel the 
rightful owner to purchase his 

registered rights at an excessive price. Registration 
is an easy matter and should not be neglected. 

" ' . , " 
In connection with the Austrian governmental es­

tablishment for the preparation of uranium products 
there has been built in Joachimsthal, Bohemia, a lab­
oratory for working up radio-active substances found 
in the ta!lings and by-products of the uranium min­
erals. There will also be erected a bathing establish­
ment, where the radio-u('tive mine water will be used 
for healing purposes .  
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AN IMPROVED LIFTING JACK. 
The device illustrated herewith is particularly 

adapted for lifting car trucks to permit the removal 
of journal bearings. The usual method of raising the 
journal box causes the wheel to rise also unless it is 
blocked to prevent this movement. The present inven· 
tion obviates this difficulty by using the wheel as a 

LIFTING JACK FOR CAR-WHEEL JOURNAL BOXES. 

support on which the lifting jack operates. Hence, 
the wheel is firmly held to the track during the opera­
tion while the journal is lifted and the brass jammed 
therein is removed. In our illustration a portion of 
a truck frame is shown at A. This is provided with 
the usual journal box B, which rests upon the journal 
o of the wheel D. The usual brass is fitted between 
the upper part of the box B and the journal O. This, 
it  will be understood, supports the weight and in order 
to remove it, it is necessary to raise the journal box 
from the journal. To effect this a hook, E, is pro­
vided which, at one end, hooks over the flange of the 
wheel and at the other end is provided with a notch 
in which the yoke bar F.  is fitted. In this yoke bar 
are a couple of eye bolts provided with chains ' G, 
which support the shaft of a cam or eccentric H. Be­
tween the cam and the lower part of the journal box 
a shoe is fitted. This carries a dog, J, adapted to en­
gage the teeth of a ratchet, I. The cam is provided 
with peripheral openings, and by inserting it hand bar 
in these openings the cam may be rotated. The nuts 
on the eye bars provide the necessary adjustment so 
that when the cam is rotated the throw of the eccen­
tric will lift the journal box with respect to the car 
wheel and permit the brass to be removed. In order 
to prevent the shoe which fits over the cam and under 
the journal box from slipping out when the cam is 
operated, later�' projections are provided on the shoe 
which extend behind the truck bolts, while at the 
forward end of the shoe there is an upwardly extend­
ing fiange which bears against the forward face vf 
the journal box. Mr. Emil' H. Zum Berge, of 159 Mc­
Kumey Avenue, Dallas, Texas, has recently secured a 
patent on this lifting jack. 

• • • 

TOBACCO HANGER. 
The usual method of suspending tobacco in the cur­

ing llhed or drying house is to string the leaves on 
twine. The objection to this method is that the twine 
will sag in the center so that the leaves hanging upon 
it will slide toward the center and running together. 
cause a good deal of damage to the tobacco. To over­
come this difficulty the tobacco hanger shown in the 
accompanying engraving has been invented. It con­
sists of a pair of laths laid parallel to each other and 
spaced apart at the end and the center by means of 
spacing blocks. Over the top of the hanger thus 

A.N IMPBOVED TOBACCO HANGER, 
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formed, a rubber plate or strip is secured. At regular 
intervals in its length this strip is slitted, there being 
two short slits which intersect each other at right 
angles to form a cross. The stems of the tobacco 
leaves are thrust up through the slits and gripped by 
the elastic action of the rubber strip so that they are 
held in the manner illustrated in the accompanying 
engraving. Whenever desired, the leaves may be 
withdrawn with comparative ease and without injury. 
Owing to the fact that the leaves may accurately be 
spaced on the hanger, more leaves may be hung in a 
specified space than with the old twine and needle 
method. This economizes o� the labor in hanging the 
hangers in the drying room. Furthermore, there is 
an economy of time in fastening the leaves to the 
hangers. The inventor of this improved tobacco 
hanger is Mr. H.  M. Lott, of Havana, Florida . 

. . .  I .  
THILL COUPLING. 

The purpose of the invention which is illustrated 
herewith is to provide a thill coupling of simple con­
struction wherein a wrench or other tool is not needed 
in effecting the coupling or uncoupling of the shaft 
irons. The necessary operating tool is embodied in 
the mechanism as an integral part thereof. The for­
ward axle of the vehicle is indicated at A in our en­
graving. . This is provided with a clip B, and the lat­
ter is formed with two forwardly projecting arms be­
tween which the eye of the shaft iron E is fitted. 
These arms are provided with eyes to receive the 
draft bolt 0 which passes through the shaft iron. As 
shown in the cross sectional view, the eye in one of 
the arms of the clip is of larger diameter than that 
in the other arm and the eye of shaft iron is corres­
pondingly reduced at one end. The draft bolt is also 
provided with two diameters, the reduced portion be­
ing threaded to engage the smaller eye and the re­
duced part of the eye in the shaft iron. A shoulder 

AN IMPBOVED THILL COUPLING. 

is formed between the reduced portion of the eye in 
the shaft iron and the enlarged portion thereof. Be­
tween the shoulder in the shaft iron and the shoulder 
on the draft bolt a coil spring is mounted. This 
serves to prevent rattling of the parts, and also takes 
up any lost Ipotion that may occur. To operate the 
draft bolt a key, D, is provided. This is made of 
spring material and is bifurcated at one ' end. The 
members of the key at its bifurcated end are fitted 
over pins projecting from opposite sides of the bolt. 
After the bolt has been screwed up to its desired ad­
justment, the key is

' 
turned at right angles

' 
thereto 

and fitted between the shaft A and Ii projecting arm F 
on the locking plate of the clip B. When in this po­
sition it is practically impossible for the device to be 
shaken off under any condition of ' usage. Dr. Jacob 
S.  Shoemaker, of New Lothrop, Mich., is the inventor 
of this new thill coupling . 

.. . . .  .. 
REVOLVING FLASH LAMP. 

Nothing can . equal tlie ridiculous expressions of a 
flashlight group picture. No matter how instantaneous 
the flash, the plate is sure to record some comical 
facial contortion. Probably the reason for this is that 
the subjects have some warning of the coming flash 
and have time to unconsciously fix their expressions 
in expectation of the explosion. A fiash lamp has just 
been invent�d which is so arranged that the photog­
rapher can ignite the flash powder instantly whenever 
he chooses and without the slightest warning to the 
subjects before the camera. This enables him to make 
an exposure at the most favorable moment. A photo­
graph of the flash lamp is reproduced herewith and the 
mechanism is also shown diagrammatically. The lamp 
comprises a reservoir, A, for gasoline or alcohol. This 
is provided with a stem, B, in which a wick is inserted. 
The reservoir, A, is  mounted to rock on its axis and 
is connected to a plunger, D, which works in a cylin-

der, O. The cylinder is fltted· with . .a flexible tube 
which leads to a rubber bulb. When the bulb is com­
pressed the lamp is · rocked on its axis, swinging the 

. wick against a pan, E. The flash powder is placed in 
this pan; and is thus ignited: A ·  shield is placed be-

A REVOLVING FLASH LAMP. 

tween the pan and the lamp. This is indicated at F 
and is provided with a slot, G, through which the wick 
stem B is adapted to pass. Projecting at right angles 
from the stem, B, is a plat�, H, which serves to cover 
the slot, G, when the lamp is rotated to ignite the pow­
der, thus protecting the operator from the flare of the 
flash powder. It will be noted that the powder is 
ignited at the top and burns downward, consuming all 
the powder in the pan. This prevents the danger of 
scattering the powder in all directions, as sometimes 
happens when the powder is ignited beneath the sur­
face. The inventor of this improved flashlight is Mr. 
Ernest E. Adams, of 287 Fourth Avenue, New York. 

.. , . . . .  

PNEUMATIC VALVE MECHANISM FOR PIANO PLAYERS. 
The accompanying engraving illustrates an improved 

pneumatic valve mechanism for automatic piano play­
ers and similar instruments, which is so arranged as 
to insure a quick response of the pneumatic and con­
sequently of the piano actioIt, and also to render the 
valve mechanism noiseless. Furthermore, the parts 
are so designed as to allow convenient access to the 
interior for making repairs whenever necessary. The 
valve chest of the mechanism is indicated at A, and 
is provided with a suction chamber B connected with 
a main suction chamber O. A diaphragm. D is fitted 
across the lower end of ' chamber B and below the 
diaphragm is a chamber which communicates with a 
passageway E. The latter connects with a tube F, 
which opens in the tracker board of the instrument. 
This tracker board is not shown, but it will be under­
stood that the music sheet travels over the board and 
when a perfo'ration in . this sheet registers with the 
duct F, air passes down therethrough into the dia­
phragm chamber, causing the diaphragm D to move up­
ward owing to suction within chamber B. A small 
port G connects th.e passageway E with the suction 
chamber B so that as soon as the duct in the tracker 
board is closed the air will be exhausted from the 
diaphragm chamber ' and the diaphragm will drop to 
its normal position:. In the upper wall of chamber B 
is a port communicating with a valve chamber H, 
which, in turn, connects with a pneumatic, I. A 
spherical valve, L, fitted with caps of leather or other 
soft material is' arranged nor"m'allY to close the port 
between chambers B and H, and at the same time to 
open a port in the upper part of chamber H so that 

A NEW VALVE MECHANISM FOR PIANO PLAYEBS. 



280 

the pneumatic, I; will communicate through the latter 
port with the outside air: When the diaphragm D is  
flexed upward, the upper port  in ' chamber H is closed, 
and the air in the pneumatic I is sucked out through 
the lower port into the chambers B and O. This 
serves to collapse the pneumatic, raising the rod J 
and thereby operating the key K of the - piano. The 
advantage of using a spherical valve, L, is that a 
quicker action is obtained with less danger of leakage, 
and the opening or closing of the valve is noiseless 
because the air rushing through the valve seats does 
not strike any sharp edges and hence produces no 
hissing sounds. The valve chest A is horizontally 
divided into two parts, fastened together af one side 
by a cloth hinge and sealed at the opposite side by a 
board which is held in place by means of screws. 
When it is delOired to open the valve chest the rod J 
is removed and the board is unscrewed from the chest 
whereupon the upper part of the chest may be swun g 
up to permit free access to all parts of the mechanism. 
The inventors of this valve mechanism are Messrs. 
Theodore Vrana and Bretislav Schiba, of 1506 Avenue 
A, New York, N. Y. 

A NEW TYPE OF AUTOMOBILE HORN. 
An aufomobile horn can hardly be classed as a musi­

cal instrument. I ts office is not to produce a soothing 

INTERIOR DETAILS 
OF THE HORN. 

E 

n 

DETAILS OF THE FRICTION 
DRIVE. 

tone, but to emit a sound so startling and ear-piercing 
as to excite immediate action on the part of pedes­
trians in the path of the car. This requirement of 
v.utomobiles is responsible for a wonderful variety 
of sound producers. The latest contribution along 
this line is a small instrument, which produces a 
sound so entirely new that it is very difficult to de­
scribe it. When driven at low speed the sound re­
sembles a growl or roar, but as. the speed is increased, 
the sound ranges up to a shriek or yell, which is 
totally unlike and far more penetrating than the 
sound produced by a siren whistle. The accompany­
ing illustrations show how this is  produced. The in­
strument proper is indicated at A, and is operated 
by means of a flexible shaft B,  connected to /a friction 
wheel 0, which bears on the flywheel of the engine. 

VIEW SHOWING THE NEW HORN IN PLACE ON AN 
AUiOlllOBILB. 

Scientific ADlerican 
The tone is varied by pressing the wheel 0 more or 
less firmly against the flywheel. The friction disk 0 
is mounted . on one arm of a bell crank D, to the 
other arm of which a chain E is attached, This chain 
runs to the steering column of the car. Within the 
casing A is  a cam wheel F, which is formed along its 
periphery with a ·  series of swells. These cam swells 
are adapted to strike a small anvil mounted on a dia­
phragm H. In front of the diaphragm is a horn G, 
which may be of any suitable shape. In operation, 
when the chain E is pulled, the wheel 0 is brought 
into contact with the flywheel, and by means of the 
flexible shaft B the cam wheel F is set in motion. 
The latter vibrates the diaphragm violently by rapidly 
striking the anvil, and the piercing sound is thus pro­
duced. In addition to the construction here shown, 
the new horn is arranged to be operated by a small 
electric motor, directly connected to the cam. Fur­
thermore, a hand-operated horn of this type is made, 
in which the cam is driven by a hand crank. This 
should be useful on boats, as the sound produced 
penetrates fog readily. The inventor is Mr. M. R. 
Hutchison, of 1 Madison Avenue, New York city. 

. , . . .  
A MACHINE FOR VENDING POSTAGE STAMPS. 

From time to time we have described in these col­
umns the progress made by countries other. than our 
own in developing postage stamp vending machines. 
The United States has been slow to take up with this·  
idea and yet, undoubtedly, mechanical stamp venders 
are as necessary in this country as anywhere else. 
The publ ic is put to a great deal of  inconvenience after 
the closing hour of the various post offices and 
branches in large cities, and the burden of selling 
stamps has been imposed upon hotels, drug stores, to­
bacco stands, etc. Recently our postal authorities have 
been examining various machines for automatically sell­
ing stamps and as an experiment have installed three 
such machines in the New York Post Office. These ma­
chines respectively sell one, two, and five-cent stamps_ 
One of the difficulties we have to contend with, and 
which is  peculiar to this country, is the fact that 
while the bulk of, the sales made by machines of this 
character must necessarily be in two-cent stamps, we 
have no'. coin of this denomination in gener3:1 use. 
Hence, the two-cent stamp machines must be so ar­
ranged that they will not deliver a stamp until two 
one-cent pieces have been inserted in the slot. Our 
illustration shows a two-cent �tamp vending machine. 
The mechanism in this machine is very similar to 
that of the one and five-cent machines, except for a 
small detail that will presently be explained. All the 
machines are entirely automatic. They do not have to 
be "wound up," and there are no handles to be oper­
ated. One needs merely to insert the coin or coins, 
and the stamp issues from the stamp slot. It is impos­
sible to insert a larger coin than the one called for, 
and if by accident or intentionally a smaller coin is 
inserted, it will - automatically be rejected from the 
machine. Unless the coin is of the requisite weight, it  
will  fail  to operate the mechanism. In this way the 
usual precautions against fraud are provided. 

The stamps are arranged in a long strip, which is 
wound on a brass roller or core. The coil of stamps 
is placed in an inclined trough and the end of the 
strip passes over a drum to the stamp slot. The drum 
is formed with pins or teeth which enga�e the perfora­
tions between the stamps. When a coin is inserted in 
the slot, it l ifts a weight at the top of the machine. 
This weight, acting through the medium of a ratchet 
mechanism, exerts a tension on the drum, but the 
latter is pre-
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the two-cent stamp machine the first coin merely 
raises the weight while the second coin operates the 
trip which releases the drum. 

When the stamp strip has been uncoiled from the 
core, the latter rolls down the inclined trough and op­
erates to expose a sign which will warn people that the 
machine has . no more stamps to sell. By pasting a 
blank strip of paper to the' end of the stamp strip the 
release of the core is delayed until the last stamp 
is sold. 

It is expected tgat this machine will be of service 
not only for selling stamps but for selling tickets on 
subway and · elevated stations. The machine would not 
do away with the booths now in use, as these would 
be necessary for purchasers who had not the exact 
change. However, as adjuncts to the ticket sellers 
these machines would prove very valuable in busy 
hours, to accommodate the man with the right change, 

• 1 . ,  • 
FRYING PAN WITH FOLDING HANDLE_ 

A frying pan which should be particularly useful 
for campers, prospectors, and the like, has recently 
been invented by Messrs. Olaf Lenschow and Christian 
Mathieson, of 482 East Park Alley, Butte, Mont . 
The frying pan is so arranged that the handle 
may be swung across the pan when the pan 

F 
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FRYING PAN WITH FOLDING HANDLE. 

is not in use, and when turned to an extended 
or operative position, it will automatically lock in 
place. The pan is formed with a short stub, to 
which the handle is attached. The handle is held 
to the stub by a pin or stud A, under which a spring 
B is fitted. The spring B serves to take up lost mo­
tion between the pan and handle, and prevent the 
parts from rattling. A pair of apertures D are formed 
in the handle, and at  the end of the stub there are a 
pair of projections E. These are adapted to engage 
the apertures in the handle when the latter is turned 
to extended position. The inner end of > the handle is 
curved up slightly, as shown at F, so that when the 
handle is turned across the ·pan, it will ride over the 
projections E. When it is desired to fold the pan, 
the handle is lifted sufficiently to clear the projections 
E, after which the handle may be turned to the posi­
tion shown in Fig. 2.  In this position the utensil 
may readily be packed away. 

vented f r o m  
rotating by an 
e s c  a pement. 
The coin, after 
passing along 
a slide a n d  
dropping down 
a chute, strikes 
an arm of the 
e s c a p e m e n t  
wheel, releas­
ing the d r u m  
and permitting 
it to turn a n d  
project a stamp 
t h r 0 u g h  the 
stamp slot. The 
S t a m  p is not 
detached from 
the Etrip, but 
must be torn 
off. It projects 
through t h e  
slot at such an 
angle that it is 
impossible to 
p u l l out or 
tear off more 
than one stamp 
at a time. In 

A MACmNE FOR SELLING POSTAGE 
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INTERIOR OF THE AUTOMATIC 
STAlIlP VENDER. 
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RECENTLY PATENTED INVENTIONS. 'I j�cil�g- portion Of

, 

the ' husk In orde

, 

r :to pull 
ElectrIcal DevIces. . 

- it oJ! the ear;' as 1!b.e latter travels along the 
" rolls, the rolls 9f ' each pair turning �oward 

E LECTRO :\IAGNE I I C  MOTOR.-A. H. BEARD, each other In . the operation. The point o� 
MemphIs, Tenn. 'rhe invention relates to a angle at the meeting of the ribs of an, adjoln;- , 
motor in which the application of . magnetic Ing series Is important In st8!rting the husk 
force induced by electricity Is applIed in a where it lieS' ·close to the ear, as in very dry 
most economical and efficient manner. The com. Ribs of the rollers of each pair mesh 
principal objects are to transform the energy throughout the lengths of the rollers and aid 

readily accessible and ' detachable for use I otherwise dividing the distance between two 
whether the chain connected ' ,therewith be points, thus ' making the tool of particular 
taken up Into ' the casing by the spring therein, value for machinists, draftsmen, architects, 
or left hanging free from the casing or other etc. 
device attached to the clothing. HORSESHOE.-E. M. DUNN and W. H. 

due to electricity and magnetism Into other the operation. forms of energy, and apply It to useful pur- I poses In the most efficient and economical COTTON-CHOPPER.-W. MCCALE�, 
t
BlUtl'S, 

manner. Ill. One purpose of the invention s 0 pro-
T vide a chopper attachment to cultivaton and 

LIGHTN ING-ARRE STER.�H. '\ .  BASTIN, planters, or machines in which the cultivator Lancaster, Ky. The arrester is designed to Is combined with the planter, ann to so con­facilitate as much as practical the discharge ', struct the attachment· that it will be automat­or sepa ra tion of high potential currents from IcaUy operated by the movement of the machine 

E LECTROLYTIC PRODUCTION OF PURE FRANCIS, Fairhaven, Mass. The shoes, which 
TIN.-A. J. M. THlROT, 83 Rue Bourbonnoux, are ordinary horseshoes, with the exception 
Bourges', France. The process relates to ' the of certain notches, are natted to the hoof. 
extraction of tin, in the form of pure metal, When the calks become dull or when desirable 
either from stannlferous , slimes or , from natu- to put on sharp calks, the scissors plates of 
ral tin ores whicli have · previously undergone tire facing are extended and the facing , Is 
a mechanical preparation, as energetic oxl- applied to the outer face of the shoe, with the 
dlzlng roasting and lixivlation, or again from calks of. the facing Inside the shoe calks. 
all products capable of yielding stannate of Means provide for retaining or removing the 
soda, by the wet or the igneous process, such facing. 
as tin drosses, tin w;ork waste or old tin plate. FASTENER .-P. SICOTTE, Lansing, Kan. 

the dynamic or useful CUrl"ent In electrical to which It is applied. circuits by a coil forming a part of the cir, 
cult and surrounded by a line cylinder and a BEET-TOPPING MACHINE.-J. N. HA:"NA 
ground cylinder the latter located between the and D. K. WAUGH, Ordway, Col. An obJect 
coil and line c;linder, each presenting a large In this invention Is  to p rovide , an Improved 
number of points or edges whereby little reslst- machine adapted to cut oJ! the tops of su�ar 
ance to  currents of high potential in passing ' beets or any .other root crop before removmg 
from both the coil and line cylinder to the the root portions from the ground. Anot?er 

round will be oJ!ered. object Is t,he provision of means for clearmg g 
SAF�TY DEVICE FOR ELECTRIC POINT the tops to one side after they have been 

MA..."ilUFACTUR E  OF CRATES.-W. C. YEO- This fastener is  particularly for use in joining 
MANS, PI' Ell, Wash: The aim in this case Is different parts of furniture such as tables, 
to provrde Improvements In the manufacture chairs dressers and the like. An object of the 
of crates, whereby the blank for forming the invention Is to provide a strong fastener which 
crate Is woven fiat In single piece, and the con- takes the place of screws or hanger bolts and 
nected parts of the blank thus produced can which can be applied or released with ease 
be readily folded and closed to form a com- and rapidity. A further object is  to provide 
plete crate without requiring extra fastening a device by means of which the parts can be 
devices. joined together and which' firmly holds them 

DENTAL IMPRlllS SION-TRAY. _ H . F. against relative movement. 

S H I FTING, S I GNALING, LOCKING, AND cut oJ!. . SMITH, Seattle, Wash. In making the tray 
S W ITC H I N G  APPARATUS.-L. KOTTMAIR, COTTON-CHOPPER.-D. S. BALLANCE, 'YY- hollow a fa1se bottom of tin or other sheet 
MUlllch, arid R. ZWACK, . N ordendorf, near socking, N. C. In the use of this machme metal may b� soldered at its edges to the 
Augsburg, Germany. If the point-shifting, or the fiarlng Inclination of the hoes has a ten- edges of the tray p roper. Belng:. holJ o)V enables 
other shifting device Is put Into the pOSition dency to not only chop the plants from the a current of air through tubes to cool the Im­
in which It Is to be secured, it closes a clr- row, but also to remove them and the soil pression In the fraction of a minute. The 
cult automatically and directly or by means In which they are bedded to one side of the guard plates are conveniently manipulated In 
of intermediate adjusting-devices, whereby .roW ,and thus secure a better chopping out �f handling the tray and operate effic iently In 
shift ing of safety switch Is  eJ!ected. During the row In Its practical service. Draft If controlling the cheeks and preventing Interfer­
,shifting the safety switch breaks the lead or i needed may be applied by means of a rod ence with ·the operation of taking an Impres­
leads of the point-shifting device or the l ike" arranged so that the horse or mule may move slon. 
by which a displacing of the latter into dan- : alongside the row of plants. SHAVING-BRU SH.-S. SALOMAN, Washlng­
gerous position might take place. Only when I P LA�TTER.-W. B. HAMPTON, ' Fremont, Mo. ton, D. C. In place of the usual bristles,  the 
the safety-switch Is shifted back Into original The machine plants the exact number of grains brlish Is provided with a rubber-sponge lather­
position, which as a ..rule is effected by con- In each :hlll while check-rowing regardless of er. The rubber sponge Is formed with a shank 
tac t the broken circuit Is closed and the size of grain. Dropping by gravitation, it fitted in to a spring metal clamping cup and the 
point-shifting device can again be shifted. plants accurately until the last grain Is out of latter is  slit at one side and tapers outwardly 

TROLLEY-CAR POLE ATTACHMENT . .,-G. the seed boxes. This combination planter so that when threaded Into the handle It will 
R .  DUNN, San Diego, Cal . It is 'requisite for plants ditl'erent kinds of seeds as accurately compress ' ,and hold the rubber firmly in place. 
the best results in actual use here that the as that of , corn and : wlII check row or drill POST.-J . H .  DODDRIDGE ,  Vincennes, Ind. 
wheel running in contact with the Bve wire them together or separately, the change being The fence post Is constructed of cement, arti­
overhead shall be held unyieldingly as to vlbra· made by" slight move of a lever. The check ficial stone or other like material , and Is reln­
tlon in the direction it travels, and stIlI more row attachments are ,simple and work easy forced to etl'ectlvely' resist s trains to which 
important that it shall be allowed freedom of with but little strain and no friction on the posts are subjected. The post also provides 
vibration laterally, so as to follow the wire wire. It plants and stretches wire and plants for the attaching of wires thereto by engaging 
closely whell passing around curves. Al so lm- and �akes It up at the same time, with no loss the same in a sidewise direction, and the wires 
portant that the spring attachment employed of time or labor. when so engaged are freely ' movable In the 
for holding the' wheel in due ppsltion while WEED-CUTTER AND CULTIVATOR.-O. E.  direction of their length, whereby they may be 
permitting lateral movement shall be arranged SLAYTON, DllJon, Oklahoma. In this patent the easily stretched and expand and contract. 
to be well p rotected from contact with other invention has reference to agricultural Imp le- CRAYON-HOLDER.-MARY M. GEE, Orange, 
objects, thus avoiding Injury, entanglement and ments, and Its object Is to provide a new and N. J. The Invention Is an Improvement In 
friction. Improved weed cutter and cultivator, more crayon holders or multiple rulers, for draw-

TROLLEY .-F. E. BRAZEAL, Monsoll, Mass. especially designed for cutting weedS' and culti- ing upon a blackboard or other surface a series 
Firstly, the Inventor provides a trolley wheel vatlng corn and cotton In listed rows, In a ot parallel lines at a single stroke: The de-
which will be for extended periods p roperly very eJ!ective manner. vice Is of peculiar value to music Instructors 
and automatically lubricated ; secondly, he so for drawing the stall', and also to teachers and 
connects the wheel with the forked end of' the Of General IntereSt. others generally who are required at times to 
pole that it may be easily and readily detached 

SAFETY-MATCH .-G . E. SCHULTZ, New draw a number of lines having exact parallel-
and replaced without the use of tools, as for 

York, N. Y. The purpose of the inventor �s to Ism. 
adjustmE'nt, the renewal of parts, or for other ALARM .-H . IRWIN, Tikoklno, New Zea-
purposes. overcome several objections prominent in the land. The Invention pertains to alarms for , production of matches, and this is accomplished scaring birds and for other purposes, and its MEANS FOR SHOWIN G FROM A D IS- by the provision of 11 safety match with an 
TANCE THE VARIATIONS IN TEMPERA- , Ignition strip, mass or composition so placed object Is to provide an Improved alarm, cheap 
TURE.-.J. B.  FOURNIER, 62 Quai des Orfi!vres, I that there , will be no danger of accidental to manufacture, and arranged to sound alarms 

I I I th' I by periodic explosions of fire crackers and like Paris, France.  More part cu ar y e nven- ' ignition and none of subjecting the igniting hi I d detonating devices. tion refers to means w ch compr se a curve composition to wear. tube or ' hand-wheel the ends of which move 
away or approach each other by the ell'ect of B EER-CASE CURTAIN.-J. M. JETTER 
variations in the pressure within ,the same, and F. DREW S, South Omaha, Neb. The cur­
the tube being connected to a tube of small taln when applied to a case prevents trans­
diameter one end of which is closed and which mission of light through the openings which 
Is partly filled with a liquid volatile to  a very serve as handles, and keeps out inuch cold In 
small extent, while the part near the clo!1'ed winter. The cases have covers or lids which 
end contains a very volatile l iquid as well as prevent entrance of light from above, but 
vapors of the same. Means cause the tube to when covers a re 1l0t used; the light and cold 
expand or contract, and the motion!! actuate air are prevented from entering the box by 
an indicating hand, or  some other Indicating placing one box o�er the other, the top one 
means. being covered by ' any suitable material. 

THE RMOSTAT.-C. J. Fox. 11 Queen Street CAMP-STOOL.-E. HUEBNER and H .  KLOSS , 
Place, London, , England. The objec t  of the New York, N. Y. In the present patent the 
inventor is to p rovide a thermostat adapted to invention has for Its object the provision of 
be interposed in an electric circuit containing a camp , stool simple in construction, eJ!ect,ve 
a: visual or auditory alarm, whereby notice l in operation, durable In use, and perfectly 
will be given when the electri!! circuit Is closed I adapted for the various �arts to be folded 
by the thermostat on a predetermined tempera- ,  closely and firmly together Into a small com­
ture being attained. It is a division of the I pass s6 as to be readily carried by the user. 
Letters Patent for an Improvement in auto- CHECK-FORM.-W. H. BERTRAM, Sprlng­
matic fire-alarm systems formerly filed by Mr. field, Mo. The object of the Inventor is . to 
Fox. provide an Improved check form for protection 'I'ROLLEY.-H. C. REYNOLDS , Portersville, in the use of bank and commercial paper such 
Cal .  One purpose of this invent ion Is to pro- as drafts, checks, n otes, etc. The improvement 
vide a simple, economic, and rel iable construc- Is  embodied In a check form, which represents 
'lIon of trolley pole and head adapted espe· a plan view of , 8.  blank Instrument filled out 
dally for overhead work, and which w\1J be ' and directing, the payment of a certain sum. 
self-adjustable since the two said parts w\1J Means provide for the bani, or other payer 
automatically so adjust themselves that the ascertaining whether the Instrument has been 
trolley head will stand almost horizontal on raised or changed. 
curves and overhead switches. TAG .-S.  H. B ROWN, Lockha rt, Tex. The 

SASH-FASTE NER.-J. M: URICK, Ironton, 
Ohio. The fastener is adapted for applica­
tion to the upper and lower sashes of a win­
dow, and all'ords means for detachably secur­
Ing the two sashes together at a desired point 
of lowered adjustment for the upper sash, 
and will hold the lower sash stationary by 
such an adjustment of the device and also 
will hold both in closed condition when this 
Is desired. 

FENCE-WIRE FASTENER.-W. H. SULLI­
VAN, Fort Shaw, Mont. The object of the 
Improvement primarily is to provide a fastener 
embodying both' simplicity and strength, by 
which the wire may be easily and securely 
connected to the posf, or be  detached there­
frollJ. without .Injury to the parts, thus making 
it possible to use the fastener repeatedly. 

NAIL PULLER AND STARTER .-B. F. 
LINDEMAN, McKees Rocks, Pa. Tlie invention 
is an Improvement In nail pullers and ' nail  
setters or  starters and is  especially adapted 
for use In connection with hammering tools, 
such a s hammers proper and hatchets. It 
provides a starter as well as a puller and will 
be found especially useful in places such as 
comers and the l ike where It is only con­
venient to work with one hand. 

CLEVIS.-L. K. MCCLELLAN, BlIIlngs, Mont. 
The clevis consists of a main bar with one end 
upturned and a bolt passing through an eye. in 
the other end. A latch-bar is pivoted to the 
upturned end and is provided with ari opening 
adapted to receive the free end of the bol,t. 
The latter is  formed with a shoulder: which 

Household UtUltles. 

SHELF.-G. W. C URTIS, New Britain, Conn. 
The Invention relates to shelves, more particu­
larly to tha t class adapted to be secured at 
window frames to ,carry potted plan t s  and the 
l ike. An object is to p rovide a simple and 
durable shelf, which can be removably mount­
ed at the frame of a window and which Is 
adapted to fit windows of ditl'erent sizes. The 
shelf comprises can·ying members adapted to 
be removably attached to windows, and exten­
sible shelves or  pans removably arranged upon 
said members. 

WATER-HEATER.-A. SHATSKY, New York, 
N. Y. The aim In this Invention is to pro­
vide a device by means of which water run­
ning through the same will be quickly heated, 
thus making the device particularly useful In 
bath rooms and kitchens, and in all conditions 
where it  Is desired to quickly convert cold run­
ning water Into hot. 

COOKING VESSEL.-F. NESTOR, Elkins, 
W. Va. The object here is t() prevent cooking 
vessels from boiling dry, at  least within reason­
able time. Tnis is accomplished by providing 
a connection with the . vessel, a tank super­
imposed thereon with automatic means, prefer­
ably fioat-controlled, for admitting the liquid 
from tbe tank to the vessel when the level of 
the liquid in the latter sinks below a predeter­
mined point, whereby a certain height of liquid 
In the poJ: is maintained. 

PRESERVING-JAR.�A. WILKIN, New ,York, 
N. Y.  The intention of the inventor Is the 
elimination of defects In a jar as ordinarily 
used, among which are the use of rubber for 
valves and gaskets, which furnish nesting 
places for the propagation of germs ; the lack 
of any provision for the escape of air or 
gases from the jar during canning ; the likeli­
hood of air bacteria finding access to the jar 
and the difficulty of removing the cap when the 
jar is ,sealed. 

MachInes and Mechanical Devices. 

COAL-AUGER.-M. MAR'rIN, Gilmore, Md. 
Since the bit is hollow, a core of coal Is pro­
dUCJ'd within a ring as the bit advances, and 

· to break up this core a· plate is  provided an d 
attache!l to the Inner surface of a holder by 
means of screws, and one outer cornel· of  the 
plate Is turned at nearly a right angle to the 
latter, and the edges of the comer are sharp­
ened to form cutting edges. The edge acts 
upon the core, breaking the latter Into small 
pieces and assisting to feed it outwardly 
through a hollow pipe. 

MAC HINE FOR SOLING FOOTWEAll.-J. 
LARSEN, Silkegade 1 3 ,  Copenhagen , Denmark. 
The essential In this machine consists in the 
press-pedal and the movement of this. While 
the feeding device, after the stitch is made 
and before the next is  started, is  moving the 
shoe, , the pedal must only exercise a sl ight 
pressure on the shoe, and this by a pawl, fixed 
on an arm actuated from the shaft, pressing 
the ratchet-piece downward by overcoming the 
pressure of a powerful spring. The pedal Is 
now only exposed to a weak spring p ressure, 
and pressure on the shoe is  now so l ight that 

' the transporter moves with ease. 
FRICTION-PULLEY. - H. H.  BALLIET, 

Coplay, Pa. Primarily the object of the Inven­
tor Is to provide means operable during the 
revolution of the pulley and shaft which car­
ries it,  for adj usting the mechanism to increase 
or decrease the frictional engagement with -the 
pulley, whereby it Is unnecessary to stop the 
line shaft for this ,purpose. 

VIBRATOR.-A. ,G. GRAY, St. John, ' New object of the Invention is to ' provide a tag 
Brunswick, Canada. The Invention relates for Indicating sizes, prices, and the like for 
more particularly to a vibrator provided with dry goods and other material usually sold from 
electrical connections whereby the device may rol ls  or bolts. The tag Is adapted to be se­
be employed for treating the body electrically, cured firmly to a bolt or roll by means of an 
and at the same time giving mechanical vlbra- adhesive, with a body upon which Indicating 
tlons thereto. More ' In detail, It Involves a' characters are Inscribed, arranged at the end 

FLYING-MACH INE.-T . J. WHALEN, l\iid­
dlebrook, Va. This  invention Is in the nature 
of a fiying machine, and it consists in the engages the latch-bar. novel construction and arrangements of the 

HARNESS-FITTING.-W. H. FERRIS, Sault body frame, pro{lelling deVices, and steering 
Ste. Marie, Mich. ' One purpose of the im- devices. Bottoms Of overhanging chambers are 
provement is  to provide a form of harness tree made of glass for observation purposes to 
and cheCk hook, and a device for attaching the permit looking toward the earth without risk ; 
same to the tree in such manner that It leaves the chambers also form storage coni)artments 
the Inner surface perfectly smooth, and so fol' ballast, p rovisions, etc; ; mean s protect the 
that in the event of a broken hook It can be gl ass from brealmge on landing ; access to the 
removed and replaced without damage to or Interior of the car Is by 'a  door at the rear 
the disturbance of the linin g of the body. I and deeper end of the car. These a re some 

device adapted to be held in engagement with of the roll or bolt. 
the body and having . a sliding member by the I I!'I LTER.-I . BOYD, E minence, Ky. ThIs In­movement of which VIbrations are given to the 

I 
vention pertains more particularly to a filter device. adapted for use In connection with pumps or --- other general source of water supply ; the 

Of, Interest to F'al'Dlers. I object being to provide a construction whereby 
CORN-HU SKER.-F. A .  INGERSOLl" New I 

the filter may automatically drain and remain 
York, N. Y. I t  is sought In this Improvement dry while not In use. 
to provide a novel construction for removing EYEGLASS-HOJ..DER.-MARY E. DRIPPS, 
husI,s from ears of com. The diagonal ar- Washington, D. C. The hook suspending de­
,rangement of ribs is Important, as It In creases vice In this Invention is adapted to hold an the opportunity of engaging with some pro- I eyegl ass with security and safety, yet Is 

DIVIDER S .-C. G. MOBERG , KeelerVlI Je, ' l of the advantages. 
Saskatchewan, Canada. The object In this . POWER-HAMMER FRAME.-L. J. CWSSEY, case, among others, Is to provide a tool capahle Montpelier, vt. To meet the requirements of of accurately and automatically bisecting or the Invention,, ' various novel adjustments of the 



hammer and its position relatively to the sup­
porting track and 'main frame are provided, 
whereby the hammer supporting arm may be 
swung around in an arc of a circle by means 
of a vertical shaft from which the hammer is 
supported, and it may be moved toward and 
from the vertical shaft. A further adjustment 
as regards the vertical position of the hammer 
is provided for. 

PUMP.-M. LATTA, Valentine, Neb. The 
pump is designed for use in drilling wells and 
other purposes. Speeded up to a certain de­
gree, the valves will operate to close the ends 
of the tubes and hold the water back. When 
this speed is exceeded the centrifugal force 
operating upon the water opens the valve for 
its discharge, the valve holding it until suf­
ficient pressure has been created to entirely fill 
the outer ends of the tube and thus prevent 
any entrance of air during operation. 

GUIDE FOR MOLDING-MACHINE S.-W. L. 
G. WILLIAM S, Paget, Clermont, Bermuda. The 
object of this wood-working machine is to pro­
vide a guide arranged to permit of taking very 
small cuts at a time, especially when cutting 
fine woods or ,cross-grained material, and to 
allow of using a single cutter head for mak­
ing different shaped moldings. 

MACHINE FOR RESHAPING BOTTLE­
CAPS.-G. G. GLENN, Gastonia, N. C.  The 
aim of the inventor is to provide a simple 
and practical machine for repairing previously 
used metal caps for bottles by reshaping them 
and at the same time inserting new cork 
disks therein. Mounting the swaging die ' and 
the cork-inserting plunger on the' cross head 
on opposite sides of the vertical reciprocating 
stem, so that both enter the seats in the sub­
jacent turntable at the same time for double, 
action, is an important feature. 

FLYING-MACHINE.-E. R. ERNST, Warren­
point, N. J.  The object of Mr. E rnst is to 
produce a machine driven by mechanism hav­
ing a special construction adapted to balance 
the forces of the motor for the driving 
mechanism, so that the operation of the motor 
will not tend to throw the fiying machine out 
of equilibrium. 

METHOD FOR FORMING WOVEN PILE 
FABRICS.-J. K. DALKRANIAN, New York, 
N. Y. The in ten tion in this case is to provide 

, a method for forming woven pile fabrics of 
the tufted pile rug tYlle, woven in any desired 
design and color, the weave having Persian 
knots and being preferably produced on a loom, 
such, for instance, as shown and described in 
the application for Letters Patent of the U. S.,  
formerly filed by Mr. Dalkranian. 

YARN-SELECTING MECHANISM FOR 
TUFTED-FABRIC , LOOMS.-J. K: DALK­
RANIAN, New York, ' N. Y. This invention re­
lates to , looms for 'weaving Axminster and other 
carpets, oriental rugs, and like fabrics, and its 
object is to provide a yam-selecting mechanism 
arranged to bring any desired colored yams 

, into position to be used as pile threads , for 
producing a pile face of any desired and pre­
meditated pattern. 

PULLEY-CLUTCH BUSHING.-J. W. Mc­
GREGOR and L. G. FERRIS, Tacoma, Wash. The 
intention in this instance Is  to provide a 
clutch which will catch in either direction 
and consequently cannot be placed wrong upon 
a shaft; and which will effectively prevent any 
,slip between the shaft and the pulley, since 
a roller wedge is used which tightens as the 
load increases. 

Musical Devices. 

PNEUMATIC ACTION.-H. MEYER, New 
York, N. Y. The object of the inventor is to 
provide an action arranged to insure, in self­
players, self-playing pianos and like instru­
ments, a quick response of the pneumatic 
whenever a tracker board opening is uncovered 
or covered up by the note sheet, to reduce 
undue fiuttering of the diaphragm, and to 
allow convenient access for adjusting the work­
ing parts to a nicety. 

LOCK-SLIP FOR AUTOMATIC PIANOS.-
, R. K. THUMLER, New York, N. Y. The inven­

tion refers to lock slips, and employed to pro­
tect and conceal the expression levers, which 
lock slips have heretofore been attached to the 
keyboard to drop down therefrom, and conse­
quently have been more or less unsightly as 
well as being iI\ the way of the person ' operat­
ing the expression levers. 

AUTOMATIC PIANO-PLAYER TREADLE.­
F. W. WRIGHT and P. H .  COMMERFORD, Bing­
hamton, N. Y. ' In the present patent the In­
vention is an Improvement In the class of fold­
able bellows-operating treadle attachments for 
self-playing pianos, also for organs or melo­
deons. Means provide for holding the bellows 
so that the material composing Its sides Is not 
liable to crack as when folded or creased. 

Prime Movers and Their Accessories. 
ROTARY ENGIN:E.-C. O. SHERMAN, Rut­

land, Vt. One of tile objects of this invention 
Is to provide an ell!cient rotary engine having 
means for adjusting the inlet opening for the 
actuating fiuld, whereby the quantity of fiuld 
admitted to the engine at each revolution can 
be regulated. It relates more particularly to 
that class adapted to be actuated by steam, gas 
under pressure, or other suitable fiuld 
media. 

GASOLINE ENGINE AND PUMP DRAIN.­
G. G. FORESTER, Bagley, Iowa. Mr. Forester's ' 
. inventlon is an improvement In gasoline engine 
and pump drains. When the pump Is in mo­
tion the rotation of the shaft tends to move 

Scientific American. 
the weighted levers outwardly, owing to cen­
trifugal force. When this force attains a cer­
tain point, the movement of the levers moves 
a sleeve to bring the disk into contact with 
the angular portion of the link, whereby to 
move the latter downward, and to rotate the 
disk valve. At rest, and the drainage valve 
opeI\, the check valve Is also open and the 
check valve within the cooling tank will be 
closed, since certain links will both be moved 
in the direction of the engine cylinder. 

ROTARY ENGINE.-H. C.  SCHAEFER, El 
Paso, Texas. Primarily this invention has 
in view the provision of an engine In which 
undue friction and wear between the cylinder 
and piston will be avoided, whereby the ell!­
clency of the engine is 1tugmented, and also 
to provide for the equalization of the fiuld 
pressure at e!',ch end of the piston blade, and 
to prevent the Inward movement thereof under 
pressure when moving under the action of the 
motive fiuld. 

ROTARY EN GINE.-A. E. ABBOTT, Rhy<>­
lite, Nev. In this patent the aim of the In­
ventor Is to provide a new and Improved ro­
tary engine which Is simple and durable in 
construction, very ell'ectlve In operation, easily 
and quickly reversed by a simple valve ar­
rangement, and arranged to utilize the motive 
agent to the fullest advantage. 

Penalnfn: to Recreation. 

PUZZLE DEVICE.-R. HALDENWANG, JR., 
New York, N. Y.  The puzzle is of that char­
acter in which movable objects are placed in 

, p roper position by shaking their inclosure. The 
body portion of any animal, figure, or design is 
fixedly produced upon an elevated support be­
neath a transparent panel and wherein the 
dismembered parts are provided at their jOints 
with fiaps so placed that they can be made 
to enter openings made in the support at 
various portions of the figure body from 
which the parts were removed, the same lying 
at such parts fiat with the p lane of support. 
Other times the dismembered parts have a 
slanting position on the support and slide 
thereon. 

Penalnlng to Vehicles. 
WHEEL-HUB.-R. L. WILSON, Salina, Kan. 

An object of the invention Is to provide a hub 
which is dust and oil-proof, by means of which 
the wheel can be securely mounted upon the 
axle spindle without danger of accidentally 
running the wheel off the spindle, ' and which 
permits the wheel to be removed when desired, 
easily and rapidly. 

LANTERN-HOLDER. - C. W. LEANING, 
Yankton, S. D. One of tM objects of this 
improvement is to provide a holder having ef­
ficient means for resiliently supporting a lan­
tern, and adapted to be removably mounted 
upon a vehicle body, the holder being adjust­
able laterally and vertically to enable the 
lantern to be held In the most advantageous 
position according to circumstances. 

DEVICE FOR AUTOMATICALLY CON­
TROLLING LAMPS ON VEHICLES.-J. W. 
P. SMITHWICK, La Grange, N. C. The purpose 
of the invention Is to provide automatic means 
for controlling the lamps on automobiles or 
other wheeled vehicles, which will tum the 
lamps, so as to constantly throw their light 
in the cllrectlon of progressive movement had 
by the vehicle, and thus Illuminate the road­
way In front of the same. 

NECK-YOKE FASTENING.-W. W. LoNG, 
C(mlee City, Wash. In the present patent the 
Invention Is an Improvement In devices for 
securing neck yokes on the ends of poles of 
vehicles, such as buggies or wagons. The con­
struction Is simple, can be easily applied to 
new work, . or t o  poles already In use and will 
be foulld very efficient for the purpose for 
which It is designed. 

Designs. 

DESIGN FOR A DISPLAY-RACK.-J. A. 
LARSON, Hayfield, Minn. This design includes 
a rack, or support, for the same which has an 
extensible rod fitted in Ii cross, bar base. The 
top of the rod holds six slim and graceful 
projecting and slanting arms for holding ar­
ticles for display., 

DESIGN FOR A BOTTLE.-C. W. JONES, 
Louisville, Ky. The design comprises a bottle 
with a screw top, a slightly protruding base, 
and an ornamental body form or configuration' 
expressed by sloping lines and panel effect. 
The excess of diaineter is below the middle. 
Two breaks in the vertical lines intersect the 
bottle at and below its center. 

DESIGN FOR A CAP.--'-M. MATTES,  Ne�' 
York, N. Y. The design represents a boy's 
cap of an automobile type. The peak and 
ornamental piece in front is of glazed material, 
the latter made to simulate the form and a,­
pearance of a chaull'eur's goggles. 

DESIGN FOR .A BOTTLE.-P. GARRETT, 
Norfolk, Va. ' I n  this ornamental ' design for a 
bottle, the body thereof Is formed with broad 
side panels curved at their upper ends which 
alternate with narrower panels at the four cor­
ners of the bottle, and the corner and side 
panels merge at their upper ends In a tapered 
neck, having ornamental features p.t its upper 
end. 

rTIHmffi�����mMffi�iiiiiij� ' substances, such as clays, lime, water-glass, 
etc., have also been proposed, but naturally 
have the drawback of adding just so much ash. 
Occasionally, oxidizing ma teriais, such as niter, 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. ,  This Is for 
our information and not for publication. , 

References to former articles or answers should give, 
date of paper and page or number of question. 

Inquiries not answered. In reasonable time should be 
repeated; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all ,either by 
letter or · In this department, each must take 
his turn. 

' 

Buyers wishing to purchase any article not adver­
tised In our columns will be fumlshed with 
addresses of houses manufactnrlng or carrying 
the same. 

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

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

Booka referred to promptly supplied on receipt of 
price. 

' 

:Minerals sent for examination should be ,distinctly 
marked or labeled. 

are added, when It is desired to produce a very 
qb.lckly burning briquette for the rapid gener­
'ation of high temperatures. 

( 10727 ) S . R. M. asks for a good re­
ceipt 1:or making a reliable fire extinguisher in 
powde r .  form, one that Is easy to prepare. A. 
For a ,  cheap, dry powder fire extinguisher, 
bicarbonate of soda will serve ; it may advan­
tageously be mixed with 5 per cent to 10 per 
cent of some powdered mineral, as fiint, tripolI, 
chalk, etc., to prevent caking in damp air. A 
mixture of dry bicarbonate of soda with iIIr1J 
sal-ammoniac, and kept in a dry place, will do 
better, as it would yield both carbonic acid 
and ammonia. 

( 10728 ) W. R. W. asks what the dif-
ferent gases are which, if introduced into an 
inclosed arc lamp will tum the color red, green, 

. yellow, blue, etc. A. Colored electric lights 
are ordinarly produced by coating the globe 
with an aniline dye, made in alcoholic solution, 

By some mischance, such as occasionally and mixed with a little varnish. We do not 
happens In a printing oll!ce, the answer to know any gas which could withstand the heat 
Query 10698 was Incomplete. The statement of the arc for any time , and which, could color 
should be added : "For distances up to 100 the arc. Some color can be imparted to the 
to 200 feet the fall' of two such' balls will arc by soaking the carbons in solutions of 

not be different, but above this distance the sodium chloride, strontium chloride, or lithium 

resistance of the air will cause the balls to chloride, and 'drying them thoroughly before 

begin to separate." With this added, p ractical ,using. The light of the arc itself is so intense 

accuracy Is secured, although some would that it Is very dill!cult to overcome it with 

doubtless stand out for a theoretical point any other colored light. 
that If the balls ever separate, they must be-' ( 10729 ) L. G. W� asks : 1.  What is 
gin to separate at the very first, before the the most economical method of 'generating car­
eye could see that they were separating. We bonic acid gas-not necessarily pure-in large 
are content with a practical answer to the quantities ? A. The commercial sources of car­
question. For a discussion of the question see bonlc acid, on a manufacturing scale, are as 
Eney .  Brit. , vol. 1 1 , page 66, sec. 2, by Sir follows : 1.  By the burning of limestone. 2. 
Robert Ball, then Astronomer R9yal of Ireland. By the action of acids in limestone ( calcium 
It niay be added that the resistance of the carbonate ) , magnesite (magnesium carbonate ) ,  
air upon the two balls varies a s  the square of o r  dolomite ( calcium magnesium carbonate ) .  
the velocity. The aluminium ball I s  about The acid used i s  sulphuric. This method is 
2,200 times and the lead ball about 8,750 .used by the manufacturers of bottled efferves­
times as heavy as air, hen�e both ara able 'to cing waters. 3.  By collecting the carbonic acid 
overcome the resistance of the air very easily gas generated in the fermentation vats of , .lrge 
at first, and for this reason for' limited dls- breweries. This source is largely used in Ger­
tances they will fall with practically the same 'many. In addition, the gas coming from 
velocity. Wood's Mechanics, page 33, has this many of the natural springs is coUected. This 
statement : "The velocities of heavy bodies practice is also largely used in Germany. 2. 
falllng 100 to 200 feet do not dlll'er much ' from Are there any known chemicals, or other SQb­
each other, and for compact masses of such stances, that will decompose water, aside from 
materials faI lIng In air we use 32 1/6 feet for the alkaline metals ? A. Besides the alkaline 
grav,lty." That Is, the full velocity of free metals, water is decomposed by many of the 
fall Is taken for dlstR!lces up! to 100 to 200 hydrides and carbides of the different metals. 
feet in air. This Is what our first statement Thus calcium carbides decompose water with 
was Intended to Imply. We thank our friends the formation of lime and acetylene. Also, 
who have written us about this query, and vapor of water passed through red-hot tubes 
are glad to know that they , are Interested In of different metals is decomposed into its con­
the accuracy . of the query column. stltuents. Vapor of water passed through re,d-

( 10723 ) S. A. B . ,  says : I am using hot coal is decomposed, with formation of car-
bon monoxide and dioxide, hydrogen, marsh large quantities of soft zinc from which I make gas ( CH.) and other hydrocarbons ; thl� is the small stampings, leaving about 30 per cent basis of the ' industrial manufacture of water that I am obliged to llut into scrap. This scrap gas, which has displaced coal gas in most cities. is worth to me 4 cents a pound, whereas the 

new material costs me 12 cents., My Idea would ( 10730 ) J. N. D. asks for a formula 
be to melt doWn this scrap that I have and for bluing iron and steel without heating. 
reroll, but In trying this I find that th� metal A. 1. From ' our Cyclopedia of Receipts, Notes 
becomes so hard that It breaks in ' rolling. I and Queries, price $5 : Scour the steel with 
presume that du�g the process of melting, a small quantity of a strong aqueous solution 
one o r  more of the component parts passes off of �oda, rinse In 1A of an ounce chloride of 
in the form of a gas, o r  perhaps my appliance iron, dissolved in 5 ounces of water, and let 
for melting Is not what it should be. I am it dry ; then apply in the same manner a solu­
familiar with the melting of copper and with tion of 1-5 of an ounce pyrogallic acid in 1 
the various aUoys of brass, but this matter of ounce of water, dry, and brush. Does not 
remelting zinc and putting it In shape to stamp .wear well without lacquering. , 2 . The blue 
properly Is something I am ,unfamiliar with. oxide is sometimes imitated by using a thin 
A. Mel t the zinc at the "least possible tempera- alcoholic shellac varnish, colored with aniline 
ture, and pour into heated iron molds so that , blue or Prussian blue. 3. '1'0 blue steel with­
the cooling shall p roceed very slowly. , Avoid out heat, mix finely-powdered Prusslan , blue 
introducing any Iron accidentally ' Into the zinc with rather thin shellac ; gently heat the steel 
during the melting, as iron causes brittleness. and apply the varnish. 4. Iron and Steel to 
Adding 0.5 per cent lead makes the zinc more B lue Without Heat-Solution of potassium 
malleable. It should be rolled out at a temper- 'ferrlcyanide and ' water, 1 :  200 ; solution of 
ature of 150 deg. C. to 200 , deg. C.,  at which ferric chloride, 1 :  200. Mix the two solutions 
zinc is most malleable ; at temperatures much and dip. 5. Antimony trichloride, 25 parts ; 
above or below these limits, the zinc becomes nitric acid, fuming, 25 parts ; and hydrochloric 
too brittle to roll. 'aCid, 50 parts. Apply with a rag and rub 

( 10724) P. D. asks : A says that the 
mechanical advantage of a movable pulley is 
due to the fact that it is a second-class lever. 
B says that the mechanical advantage is in 
the rope. A. 'l'he movable pulley Is a second­
class lever and the source of power. The rope 
is only the medium of its application. A is 
correct. 

( 10725 ) M. F. wishes to know the best 
chemical used to purify acetylene gas. A. First 
wash with water to remove ammonIa. To re­
move the other impurities, chiefiy compounds 
of phosphorus and of sulphur, the following 
chemicals have been used : 1. Chloride of 
lime ; unless all ammonia has been removed, 
nitrogen chloride may form. 2. Solution of 
cuprous chloride ; one liter of this 'solution 
will purity 14 to 16 cubic meters, of gas. 3. 
Solution of chromic acid in sulphuric acid ; '  5 %  
grammes o f  chromic acid will purify 1 cubic 
meter of gas. 4. Parall!n oil or other hydro­
carbon oils. Solutions 2 and 3 give the best 
results. 4, used in conjunction with 2 or 3, 
increases the certainty of the purification. 

( 10726 ) H. C. F. asks : ' Can you give 
me any information as to the mixture used in 
binding coal screenings together that are made 
into briquettes ? A. The best material for, 
binding coal dust into briquettes, and the one 
most largely used, is pitch. Asphalt has had 

until the . proper color is obtained with a piece 
of green oak. 

( 10731 ) S . J. S. asks for directions for 
making rubber stamp pads. A. Boil 35 parts 
of Japanese ( tien-tian ) gelatin in 3,000 parts 
of water until completely dissolved. Strain, 
while boiling hot, through fumnel, add 600 
parts glycerine� return to the fire, and evapo­
rate to 1 ,000 parts. With this liquid as a 
basis, make the ink of the color desired, using 
60 parts of methyl-violet (3 B) for violet, 80 
parts eosin ( B  B N) for red, 80 parts of 
phenol blue for blue, 50 parts anilln green for 
green, and 100 parts of nigrosin for black. 
With this ink saturate the cushion of the pad 

. box and cover with mull. ' If at , any time tlie 
surface becomes. too dry, moisten with water 
or glycerine. The same author gives the fol­
lowing forl)lula for ' glycerine stamp Ink : 

NOTE.�oples of any of these patents wlll a limited use. Starch pailte, residues 'from 
be furnished ,by Munn & Co. 'for ten cenbJ eacll. starch manufacture, deXtrine, molasses, etc;, 
Please state the name of the patentee, title 'of have been used from tillie t(> time experiment­
the invention, and date of this paper. ' I ally, but are not practicable. Various mineral 

Aniline water-blue 1 B, 3 drachms ; ,  distilled 
water, 10 drachms ; acetic , acid, 2 drachms ; 
alcohol, 1 %  , ounces. Glycerine enough · to 
make 10 ounces. Make a solution by rubbing 
in a mortar. In the same way inks of the 
'following colors may be prepared with the 
above compound menstruum, substituting Qf 
course the pigment named for the aniline 
water-blue IIi the formula given : Violet, 
methyl-violet (3 B ) ,  2 drachms ; red, diamond 
'fuchsin ( 1 ) ,  2 drachms ; green, aniline green 
( D ) ,  4 drachms ; brown, vesuvln ( B ) ,  '5 
drachms ; black, deep black (E) , '3 drachms . 
For bright red omit the acid from the solUtion, 
replacing It by water, and using three drachins 
of eosin (B B N ) .  
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WORLDS IN THE MAKING. By Svante 
Arrhenius. Translated by Dr. H. 
Borns. Illustrated. New York : Har­
per & Brothers, 1908. 12mo. ; pp. 
230. Price, $1.60 net. 

The German edition of -Prof. Arrhenius's re­
markable book, published under the title "Das 
Werden der Welten" has already been noticed 
in these columns. That an English translation 
should eventually appear was a foregone con­
clusion ; for the book stands unique in _ modern 
scientific literature, inasmuch as it enunciates 
clearly and decisively a new and noteworthy 
cosmogony based on modern physical and 
chemical discoveries. By far thp most startling 
and original · chapters in the book are those 
dealing with the astronomical consequerices of 
radiation pressure and with nebular evolution. 
In radiation pressure Arrhenius finds ' a plausi­
ble explanation for _the puzzling phenomena of 
the corona, comets' tails, meteorites, and 
aurora>, and even the distribution of life in 
the universe. A new nebular hypothesis is set 
forth, an hypothesis which regards nebulre as 
the result of the collision of dark suns, and 
therefore both as the beginning and end of 
stellar evolution. The transla tion seems· 
faithful and fairly idiomatic In its English. 

THERAPEUTICS OF VIBRATION . The Heal-
ing of the Sick an Exact Science. 
By William Lawrence Woodruff, M.D. 
Los Angeles, Cal . : J. F. Elwell Pub­
lishing Company. 16mo. ; cloth ; 144 
pages. Price, $1.50. 

Founded upon the electronic theory of mat­
te.r, Dr. Woodruff's ideas contain many points 
of interest. He accounts for differences in the 
effect of drugs by the rel ative differences In 
the number of negative electrons, for he con­
siders that life, due to cell-vibration, is di­
rectly dependent upon electronic forces. 

DISEASES OF A GASOLINE AUTOMOBILE AND 
How TO CURE THEM. By A. L. Dyke. 
St. Louis : Phrenix Auto Supply Com­
pany. 1908. 12mo. ; 217 pages ; nu­
merous diagrams. Price, $1.  

T h e  new edition o �  this useful handbook will 
be welcomed by all who are about to begin their 
automobile education. It contains a great deal 
of useful information for all those who have 
to do with gasoline engines of any kind, while 
there are many useful hints especially for the 
automobilist. The book goes into the con­
struction and operation of the simplest form 
of gasoline engine, and also contains full in­
structions regarding the make-and-break and 
jump-spark .ignition, batteries, magnetos, and 
other forms of recent ignition apparatus._ Car­
bpreters, transmission gears, lubrication de­
vices, and the like are some of the things 
dealt with in considerable detail. The diag­
nosis of the troubles liable to be encountered, 
and the instructions for curing them, are 
complete and thorough. We can recommend 
this work to all who wh!h a handy guide to 
aid them in running their motors. 

THOMAS ALVA EDISON. SIxty Years of 
an Inventor's Life. By Francis Ar­
thur Jones. With numerous illus­
trations from photographs. New 
York : Thomas Y. Crowell & Co. 8vo. ; 
cloth; 361 pages. Price, $2. 

Scientific Anterfcan 
treatise, but a practical guide to this impor­
tant department of science. Few, if any, 
quotations are made that do not bear directly 
on wireless telegraphy. Those inserted are 
given fully. The descriptions of apparatus 
and of measuring devices are complete in 
theory and in detail. 

PRACTICAL PHYSICS AND LABORATORY 
MANUAL FOR COLLEGES AND SCHOOLS. 
By W. S.  Franklin, C.  M. Crawford, 
and Barry Macnutt. New York : 
Macmillan Company, 1908. Vol. I .  
Precise Measurements, Measurements 
in Mechanics and Heat. 170 pages ; 
cloth ; 6x8 % inches ; 75 figures. Price; 
$1.25.. Vol. II. Elementary and Ad­
vanced Measurements in Electricity 
and Magnetism. Cloth ; 157 pages ; 
6x8% inches ; 146 figures.  Price, 
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ete construction, mold plate for, E. 

Concrete ���l:��ti"o·�.· itit"ri 
. 
��i�'f������r"tt 'io'r' 

884,166 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

AprU 7. 1 908. 

R. A. Cummings . . . . . . . . . . . . . . . . . . . . . : 884,010 Concrete, metal reinforce for, W. W. Ram� 
Con:r�e '';'i�i�g' ��ci.i��: · ii: 'T: ' S�iii1:t : : : :  �::g:A Concrete reinforcing bar, C. E. Johnson . .  884,090 Condenser, A. W. Cramer . . . . . . . . . . . . . . . . . .  884 077 Confectioner's heater, T. Chl'u1 . . . . . . . . . . . .  884' 073 ControIl!,r, E. �. Stull . . . . . . . . . . . . . . . . . . . . .  884;345 Convertible chaIr, .Anderson & Torjesen . .  884,060 Convertible chair and table, C. H. Dixon . . . . 884 , 1 36 A N D B A C H B B A � I N O T  H A T D A T E  Conveyor, pneumatic, C. L. Groves . . . . . . . . 884, 016 Cooker, fireless, A. T. Hallock . . . . . . . . . . . . 883.715 

[See note at end of list about copies of these patents.] Cooking apparatus, W. Nash . . . . . . . . . . . . . . 884,2 88 Copals and the preparation of varnish{'s, treatment of hard and semi-hard, H. 
Accumulator plate M Margu!'s 884,,028 

Terrisse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,842 
Acetylene generat�r, N. GOOdY���:::884·,328: 884,329 Copper from a solut�on of copper, obtaining 
Acid appar.atus for beer casks and the Uke, pure, L. Jumau . . . . . . . . . . . . . . . . . . . . . . . .  883,962 

b B H d k Copper from its ores, electro-metallurgical 
ACid��

r 
17r�!f�cing m:xt��e� ' "o"r' 'suif;';ri� ' '��d 884,017 process for extracting, L. Jumau . . . . . .  883 961 

· t · J H.. N Copper making apparatus. Julllen & Dessolle 884'021 
Addi��

r
"';;achine, K;r���k ' &; ;  A�';"U:�d : : : : : :  :gr� Cork extractor, W. T. Vallandingham . . . . . .  883' 988 

Advertising apparatus, Dahn & Becker . . . .  883:865 
Cork puller, C. Deusch . . . . . . . . . . . . . . . . . . . .  884;322 

A�vertising device, G. C. Root . . . . . . . . . . . .  �83,749 Corn gathering and husking machine, N 
Au and gas compressor, hydraulic, G. P. 

M. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  : 884,308 
Carroll . . . . . . . .  .- . . . . . . . . . . . . . . . . . . . . . .  883, 696 Corn shock loader, Winemiller & Gentslinger 884 307 

The ground covered by these two textbooks Air brake pressure adjuster, automatic, U. Cotton chopper, B. P. White . . . . . . . . . . . . . .  884 ;248 

In the form of characteristic experiments has S. Smith . . . . . . . . . . . . . . . : . . . . . . . . . . . . . .  883,917 Cotton cleaner and distributer, B. L. Hol-
$1.25. 

Air brake system, U. S. SmIth . . . . . . . . . . . .  883,918 
IIngsworth . . . . . . . . . . . . . . . . . . . . . . . .  - ' "  884 157 

been gone over very frequently by other A!r compressor, hydraulic, J. H. Champ . .  883,936 Counter Irritants, device for applying, E. M. ' 

writers. Their novelty rests in clearness of fi
r or gas compressor system, H. Keller . .  883,888 crat!�o;::rl�at';d 'fr;;i1:; 
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884,047 Culvert, road, J. Carey . . . . . . . . . . . . . . . . . . . . 884,072 

which the various experiments appearing In I manufacture useful In the arts and a Cuprammonia solution, preparing, G. L. 
h h product treating vegetable F G Wiech & A, Schaefer . . . . . . . . . . . . . . . . . . . . . . . . . . 884 298 

t em ave been selected. In books of this man ' 
, 

" 
- Curling Iron, electric, C. A. Rickards . . . . . .  884 '296 

kind, it is very hard to keep a middle course ; Albu
A
IDin 

n
p;�p�;�ti���: ' ��it�'f��t��i�g"bl�d: 

883,995 Current contact apparatus, automatic al- ' 
they are either so simple as to offend the ' . Langer . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  884.025 ternating, C. E. L. Brown . . . . . . . . . . . . . .  884,066 

amalgamator H I Seemann 884 299 Currycomb, C. F. Thompson . . . . . . . . . . . . . . . . 883.921 
intellects of advanced students, or so tech- Amusement a'pparatus, H. N. Ridg��y : : : : : :  884;045 Curry�oinb, reticulated, E. C. Gage . . . . . . . .  883,873 

nical as to be of service only to masters of A
A

musement device, A. J. Northcraft . . . . . .  884,340 Curtam fixture, P. A. Houghtaling . . . . . . . . . .  883,957 
nestheti s t f d i Cutting endless grooves or slots, apparatus 

the subjects they try to teach. In the first C. K.
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���: 883,987 for, H. F. Packard . . . . . . . . . . . . . . . . . . . .  884,036 

volume, the more serviceable branches of Anim,,;1 catching and holding tool, E. L. Cutting stick, G. & R. Schwan: . . . . . . . . . .  884 218 
HItt 884,156 Cylinder lock, Caley & Voight . . . . . . . . . . . .  883 ;857 

physiCS are illustrated by characteristic experi- Animal ho'ld��; ' F'. ' Ch�p;';�� : : : : : : : : :  : : : :  : : :  883,697 Damper, fiue, F. M. Heath . . . . . . . . . . . . . . . .  883,878 
ments. There ii!' for Instance a portion de- Animal <rap, W. D. Armstrong . . . . . . . . . . . .  883,772 Damper, self..,egulatlng, B. V. Croy . . . . . .  883,789 

voted to the measurement of length of angle Animal trail, Elsey & Wayt . . . . . . . . . . . . . . . .  883,867 Dental fiask holder, F. Groshans . . . . . . . . . . 884,087 
, , Animals alIve during transportation keep- Dental plate, E. A. Jackman . . . . . . . . . . . . . .  884 159 

of mass, and of time-the fundamentals of Ing '!-quatlc, Erlweln & Marquard't .  . . . . . 884,140 Detachable handle, C. ·B. Post . . . . . . . . . . . .  884;041 

every exact determination. There are also ex- A
A
utomoblle, A. B. Shultz . . . . . . . . . . . . . . . .  883,982 Dibromlndlgo, making, G. Eng! . . . . . . . . . . . .  883,703 

. .  utomoblIe brake and clutch operating mech- Die, F. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . .  883,695 
perlments m mechamcs, such as methods of anlsm, C. Schmidt . . . . . . . . . . . . . . . . . . . . 883, 835 Dirt or manure loader, J. H. Albrecht . . . .  884,059 

determining the slide modulus by torsion. Aut0O!tbile fender and brake attachment, J. DiShTa���rt
n
� . .  �����:�' . .  :�������' . . .  �: . .  :: 883,840 

Vnder Heat, the theory and practice of stand- Automo���� a�'d '  �ih�� ' ;:ehlci�� "�i,;sti� "s�: 884,201 Display receptacle, W. N. Aubuchon . . . . . . . .  883,850 
ardizlng mercury-in-glass thermometers is curing device for doors or? F. Charron 883,938 D!stri.butlon system, L . . L. Tatum . . . . . . . . . . 883,760 

taken u·p. The general treatment Is e t'r I Ax, C. A. WlIc�x . . . . . . . . . . .  : . . . . . . . . . . . . . .  884,250 Dltchmg and grading machine, M. G. Bun-
n l e y Axle and beaflllg for gram-seeding ma- nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,068 

satisfactory and does not insult the student chines, C. L. Fowle . . . . . . . . . . . . . . . . . . . .  883 , 709 Door fastener, L. C. Jensen . . . . . . . . . . . . . .  884.161 

by puerile suggestions. Volume ·II commences Baling press. J. J. St�pple . . . . . . . . . . . . . . . . . .  883,758 Door ·hanger, S. W. Beeson . . . . . . . . . . . . . . . .  883,775 
. .  Ball thrower, mechamcal, R. H. Lake . . . . . .  884,024 Door operating mechanism, A .  Campbell . . . .  883,933 

WIth a short description of some of the most Bank, savings, O . Burns . . . . . . . . . . . . . . . . . . 884,069 Door or drawer securer, H. L. Fay . . . . . . . . 884,141 

commonly used instruments in electrical B
Barber's pole, J. R. & A. R. Wygle . . . . . .  884,252 Door, sliding. W. H. Mitchell . . . . . . . . . . . . . .  883,731 

t d f th t 
arrel head, A. La Marche . . . . . . . . . . . . . . . .  883,812 Drawing bOard and drafting device, N. 

measuremen s, an rom a goes on to state- Basket, fruit picking, B. A. Swasey . . . . . . . .  883,839 White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,994 
ments of how to determine the efficiency of Bearing, ball, J. Schmid-Roost . . . . . . . . . .  : . 884, 046 Drawing press, P. M. H. Lange . . . . . . . . . . . .  883,813 

I t ' t h . Beds, portable partition for, E. E. Hopkins 883 884 Drawings, apparatus for enlarging or re-
e ec rIC mo ors, ow to standardIze galvano- Belt, power. transmission. Meacham & Sund- ' ducing, E. O. Lleghley . . . . . . . . . . . . . . . .  883.895 
meters, and so forth. The potentiometer Is blom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,100 Drying machine. cylinder. J. A. Merrett . . . . .  883 .729 

taken up, and the governing principle de- Bevel and square, combined, S. G. Pet- Drill, J. F. Mitchell . . . . . . . . . . . . . . . . . . . . . .  883,730 
. . terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,908 Drill and auger gage, G. E. Stanford . . . . . .  884,233 

scrIbed. The book ends with a short disserta- B!as fold cutter, E. C. Scates . . . . . . . . . . . . . .  884,219 Dr!1l head and bit or cutter, M. Hardsocg 884,150 

tion on determining radio-activity and shows BICycle wheel whereby it may be placed Duster, J. F. Dwyer . . . . . . . . . . . . . . . . . . . . . .  884,267 
. ' concentric or eccentric with axle, means Egg whip, F. Genge . . . . . . . . . . . . . . . . . . . . . . . .  884,085 

the method and Instrument perfected by Ruth- for mounting a, A. D. Robbins . . . . . . . .  883,746 Electric alarm for beds to be occupied by 
erford and . others. Binder, loose leaf, F. A. De Graw . . . . . . . .  884,134 patients, such as hospital beds, F. Apold 884,121 

Blood compound of glycerophosphate of lime Electric light socket, F. Frankofskl . . . . . .  884,271 

MODERN CARPENTRY AND BUILDING. With 
a Collection of Half-Tone Views of 

. Fine Modern Residences. By W. A. 
Sylvester. New ;York ; David Wil­
liams Company. Second edition, en­
larged. 276 pages. Price, $1.50. 

Some time ago the Modern Carpenters' Com­
panion and Builders' Guide was issued. Al­
though it received very little advertising, it 
met with a sale of some ten thousand copies. 
This indeed shows that it met a want. C om­
plaints were made, however, that the illustra­
tions were not always well placed with 
reference to the text matter, and many have 
expressed a desire for a larger n umber of plans 
brought up to date, together with elevations 
and perspectives to show the style of exterior 
finish. Th-e book therefore was remodeled and 
added to, to meet these requirements, and it 

and calcium, A. Langer . . . . . . . . . . . . . . . . 884,026 Electric lighting, W. C. Fish . . . . . . . . . . . . . .  883,944 
Boller, F. A. Bal1!n . . . . . . . . . . . . . . . . . . . . . .  883,852 Electric machinery, dynamo. C. A. Parsons 883,822 
Boot and shoe edge trimming machine, A. Electric signal, Cleveland & Brown . . . . . . . .  884,129 

E. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883,684 Electric time switch, J. J. Coachman . . . . . . 884,130 
Boring machine, thrust, C. Christiansen . .  : :  883 858 Electric tram-'�ission of intelligence, L 
Boring tool, O. Tack . . . . . . . . . . . . . . . . . . . . . . .  884; 111 Kltsee . . . . .  , . . . . . . . . . . . . . . . . .  883,723, 883,724 
Bottle, A. S. Kirk . . . . . . . . . . . . . . . . . . . . . . . . 884, 168 Electrical connector, J. L. Carnall . . . . . . . . . .  884,312 
BottIe, H. S. Mitchell . . . . . . . . . . . . . . . . . . . .  884,2 84 Electrode, arc lamp, W. S. Weedon . . . . . . . . 883,924 
Bottle closure, A. Adelson . . . . . . . . . . . . . . . .  884,257 Electrolytic cell, A. S. Gray . . . . . . . . . . . . . .  884,015 
Bottle, fraud detecting, -F. H .  Waterman 883,844 Embroidery hoop, F. E. Kohler . . . . . . . . . . . .  884.279 
BottIe, non-refillable, A. J. Grabel . . . . . . . . 884,147 End gate, C. H. Polk . . . . . . . . . . . . . . . . . . . . . .  883,739 
Bottle machine, L. Jensen . . . . . . . . . . . . . . . . 883,959 Engine. See E;x:plosive engine. 
Box, W.--Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  883,757 Engines, electrical ignition spark coil for 
Box handle and fastener, fuel and other, . gas or vapor, E. Q. Williams . . . . . . . . . . 884,11 6 

T. E. Barton . . . . . . . . . . . . . . . . . . . . . . . . . .  884,003 Engines, Ignition mechanism for Internal 
Box opener, S. Stewart . . . . . . . . . . . . . . . . . . . .  884,301 combustion, Bailey & Cable . . . . . . . . . . . .  883,851 
Bracket, A. L. ):tlce . . . . . . . . . . . . . . . . . . . . . . 883,742 Engines, means for distributing water to 
Brake beam, W. H. Woodcock . . . . . . . . . . . .  884,000 water jackets of multiple cylinder, V. 
Brush, A. Hel'schmann . . . . . . . . . . . . . . . . . . . . 884,276 J. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,326 
Brush cleaner, C. R. Spicer . • . . . . . . . . . . . .  883,752 Engines, reversing device for internal COID-
Buckle, belt, H. W. Flshel . . . . . . . . . . . . . . . .  883,707 bustion, E. A. Rundlof . . . . . . . . . . . . . . . .  883,750 
Buckle guard, harness, E. Jutras . . . . . . . . . .  883,807 Envelop, W. W. L. Longtoft . . . . . . . . . . . . . . . . 884,174 Buckle, harness. J. Reichert . . . . . . . . . . . . . . 884, 207 Envelop, E. Cowen . . . . . . . . . . . . . . . . . . . . . . . . 884,317 Burner, J. O. Morgan . . . . . . . . . . . . . . . . . . . . . .  884,286 Envelop machine. T. W. Kienast . . . . . . . . . .  884,335 Burner safety attachment, W. A. Caldwell, Evaporator, G. H. Grimm . . . . . . . . . . . . . . . . .. . 884,272 Jr. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,784 Excavating machine, F. J. Monahan . . . . . . 883,821 Butcher's apron and frock, combined, W. C. ExhaustE'r and compressor, motor driven, P. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,063 M. D. Compton . . . . . . . . . . . . . . . . . . . . . . . .  884,131 

No attempt whatever has been made In this is distinguished from the former volume by 
book at any critical estimate of the value of the title "Modern Carpentry and B uilding." It 
Mr. Edison's inventive work, largely because is impossible In a small space to have all the 
Mr. Jones is manifestly not a . trained scientist principles of carpentry extensively dealt with, 
or engineer. Apart from the fact that praise is so this book can only be considered as an a.id 
ladled out with true journalistic fullness, the · to the workman In the numerous questions 
book is certainly an interesting review of Mr. that are constantly occurring, either where 
Edison's wonderfully active career. When some ddail has slipped his mind in one of the 
one reads the life of Edison by Francis methods of laying out w ork, or as a source of 
Arthur Jones, one is struck by the early suggestions on how to do kinds of work with 
age at which the inventor became a fac- which he may not have had experience. 
tor in the mechanical -progress of the ' Elevations, fioor plans, and complete framing 
world. His grasp of the problems of !ffe, In- I plans have been Inserted, giving exhaustive de­
deed, was remarkable at fifteen, at which tails of a modern three-story house of the 
period of his life he was the editor and latest design and construction. The complete 
print�r of a local newspaper. To be . sure, specification and contract for the erection of a 
this journal was not large, nor was it perfect moderate-prlced- dwelling accompany these 
from either the literary or the typographical plans. 

Butter cutting machine, F. J. Ziegler . . . .  883, 847 Explosive engine, H. L. F. Trebert . . . . . . . .  884,053 Button, W. Raum . . . . . . . . . . � . . . . . " . . . . . . . .  884.t205 Fan and fly catcber;, combined, F. M. Button, collar, C. A. Klefrer . . . . . . . . . . . . . .  884,092 Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Button, collar and cufr, E. C. Trees . . . . . . . .  884,054 Farm gate, J. J. Thompson . . . . . . . . . . . . .  . Button, tufting, J. W. Gunther . . . . . . .  _ . . . . 884,273 Fastener, C. A. Conrard . . . . . . . . . . . . . . . .  . . Cabinet, C. L. Luthardt . . . . . . . . . . . . . . . . . .  884, 178 Fastening device, detachable, L. Rossi . . .  . Calendar and advertiser, automatic, Iuppen- Fastening device, metals, S. E. Ward . . . . .  . latz & Martin . . . . . . . . . . . . . . . . . . . . . . . . 883,71 6 Feed water heater, G. Wilkinson . . . . . . . .  . .  

884, 21 3 
883, 762 
884,31 6 
883,833 
883,766 
883,925 Cant hook, E. S. Menere . . . . . . . . . . . . . . . . . .  883,820 Feed water heating and purifying system, Car brake rods, detachable jaw for, V. J. W. Gamble . . . . . . . . . . . . . . . . . . . . . . . . . .  883,948 WUloughby . . . . . . . . . . . . . . . . . . . . . . . . . . .  883, 997 Feeding mechanism, T. W. Kienast . .  884,336, 884,337 Car chair, S. J. Baxt4?r . . . . . . . . . . . . . . . . . . . .  883,929 Fence making machine D P Malone 884 182 Car construction, steel, E. I. Dodds, Fence post, J. MeInni's . .  : . .  : . . . . . . . .  : : : : : :  883:901 

C d S G St 
884,323, 884,325 Fence post, G. W. Pyle . . . . . . . . . . . . . . . . . .  883.913 

c!� ���� �pe�ati::P 'n;ec'h��iS�; " ���; . '0: 884 .234 Fertilizer dropper, hand, J. T. Flippen . . . .  883,796 

C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
8

8
8
!

,'g;j� �l:�. an
p<I,.���,

ex
H�·H�rd��!�'."�.I� : : : : : : : : : : : :  ��:;�n Car door operator, G. W. Rakestraw . . . .  

884,324 
Filter, C. A. youngman . . . . . . . . . . . . . . . . . .  884.253 Car, drop bottom, E. 1. Dodds . . . . . . . . . . . .  Fire alarm, A. S. Trask . . . . . . . . . . . . . . . _ . . 884,304 Cal; fender, C. R. Reeves . . . . . . . . . . . . . . . . . .  884,206 Fire extinguisher and alarm. C. M. Bow-Car fender, J. Sweeney . . . . . . . . . . . . . . . . . . . .  884,238 man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,856 

8:� ���ie d���in
J·at���:e�t, · C: 'F� 'F��d� : :  g�!:g�� Fire resisting shutter or curtain, A. Rush 883,834-

Car stake tie, railway, D. N. Bates; et al 884, 122 ���::��s, 
h�I���eI�

. 
r� fo��Ul¥�gs�;� : : : : : : : :  :�:g�g Car Wheel, mine, S. Wilkinson . . . . . . . . . •  883,996 Fireplace screen, open, Sherman & Law-Car window, E. S. Bucknam . . . . . . . . . . . . . . 883,780 rence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884, 222 Carbureter, spray, P. A. Pope . . . . . . . . . . . .  883,740 Fluid mixer, C. Gambee . . . . . . . . . . . . . . . . . . . .  883,874 standpoint, but produced in a box-car on a WATERWORKS DISTRIBUTION. A Practical 

moving train, as it was, it was even at that Guide to the Laying Out of Systems 
time considered an indication of future attain- of Distributing Mains for the Sup-
ments. Following his natural fondness for ply of Water to Cities and Towns. 
electricity, Edison became a telegraph opera- By J. A. McPherson. New York : Van 
tor, at which vocation he developed the high- Nostrand - Comp�ny. Second edition, 
est proficiency. This pursuit, however, Inter- revised and enlarged. Price, $2.50. 
fered too much with his experimenting, so he 
cast about for some occup'ation that would be 
less exacting. This he found In the office of 
the "Law Gold Indicator," to which concern 
he sold his first profitable invention. The 
price received for this device, $40,000, enabled 
him to fulfill his long-cherl;,hed plan of -de­
votiIlg all his time to his investigations, and 
was, perhaps, the material parent of all his 
later discoveries. The best known of Edison's 
inventions are the incandescent electric light, 
the phonograph, and ' the kinetoscope. In ad­
dition to these, however, there is a host of 
others, less sensational, it is true, but quite 
as able to· excite wonder in an appreciative 
mind. 

A HANDBOOK OF WIRELESS TELEGRAPHY. 
Its Theory and . Practice. By James 
Erskine Murray, D.Sc. New York : 
D. Van Nostrand Company, 1907. 
Cloth ; 5¥zx8¥2 inches ; 318 pages, 
xi tables, 131 figures. Price, $3.50. 

A hand-book for students of wireless teleg­
raphy who are already somewhat familiar with 

the prlnelples involved. It is not a popular 

An Intensely prnctical textbook on the dis­
tributiOn of water-works by an experienced and 
well-qualified engineer. That it has already ' 
run through one edition speaks for its recog­
nized usefulness:· 

PRACTICAL FARMING. A Plain Book on 
Treatment of the Soil and Crop Pro­
duction. Especially Designed for the 
Every-day Use of Farmers and Agri­
cultural Students. . By W. Massey. 
New York : The Outing Company. 
Price, $1.50. 

The plain straightforward treatise on farm­
ing is a rare thing nowadays. So much scien­
tific progress has been made in the art that 
we have nothing but tomes on "Agronomy," 
treatises on "The Higher Agriculture," and 
the like. Mr. Massey, in his preface, says 
that the intention when writing his book was 
to produce a simple work on crop raising, 
suited to the farmer in any section of the 

country. His promise he keeps good In a 
manner to gladden the hearts of all who tUl 
the soil, either for pleasure or for prollt. 

g:� :::���\ J�;..?: . ?����� : : : : : : : : : : : :  ��!;��g Folded blank box, G. L. Morrison . . . . . . . . . .  883,734 

Carriage driving mechanism, motor, A. B. 
883,735 

Foo�I��'i,;tuc
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. .  �' . . �: 883,930 Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fruit and vegetable drier, Kendall & Rob-g:: ::�g:��:, /ppa!tu�

a
l�

I
�: ·M��i.i�t : :  ��g�� Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883, 721 

Cash register, T. Carroll, reissue . . . . . . . . . .  12,774 Fruit cutter, E. G. Chataln . . . . . . . . . . . . . .  88R, 786 

Castings, remedying defects, such as blow- Furnac�, A. Smallwood . . . . . . . . . . . . . . . . . . . .  88R,91 6 

holes, in metal, E. Wiss . . . . . . . . . . . . . .  884,346 ����:�s,
gr:��pl:· a�d ������i "  �f '  '�i'r" f�� 834,005 

Cement block machine, J. W. Mmer . . . . . . 884, 101 boiler and other, W. S. · Hubbard . . . .  883,885 Chair fan attachment, rocking, W. Scheurer 884,212 Furniture, interlocking end iron for sec-
g�:�����

ngm!�':1iac�urli'g !��e.;;.;t;;s·, 
. .  (i . . .  J: 884,043 tlonal, G. W. Vosmer . . . . . . . . . . . . . . . . . . 883,765 

T. Burcey . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . 883,781 Game apparatus, J .. F. Hughes . . . . . . . . .. . . . 884,277 

Cheek, excess baggage coupon, F. H. Game score card, E: M. Sheeran . . . • . . .  " . . . . .  884.221 
Crump . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  884,266 Garment, H. M. Mayper . . . . . . . . . . . . . . . . . .  884,185 

Cberry pitting machine, J. W. Herbert . . 883,881 Garment clasp, J. H. Pilkington . . . . . . . . . .  884, 040 

Cherry stemmer, . R. G. Montana . . . . . . . . . . . .  883,708 Garment fastening device, F. Weckerly . . . .  884,246 
Chopper. See Cotton chopper. Garment hanger, M. H. Cazier . . . . . . . . . . . .  883,785 
Chuck, V. J. Wahlstrom . . . . . . . . . . . . . . . . . . 884,244 Garment supporter, B. M. Richardson . . . . . .  884,210 
Circuit breaker, reverse current, C. E. Eve- g:�

m
���n:�ipo��

e
:ilia�y N

p
e
r,::�g�e" ��g;;I;t�� 884,289 

Cist!;�
h 

with'. 'p�;iti�;," �';t'';r: "w." 1: . 'N�ss :�;iit� for, H. Farnofr . . . . . . . . . . . . . . . . . . . . . . . . 884,01 2 
Clasp with pencil chain for note books, Gas engine, J. H. & J. m. Birch . . . . . . . . . .  88R . 688 

documents, or the like. E. Kapun . . . . . . 883.718 g:: :���:ii�r �o�
ns�i�IO�veB���I��S; ·ii."i<: 

88R ,880 

g��h :r';d 1i.e Agg��
. 
;";;t;'��ti� ' ;';��hi';� ' f�� 

884,256 Shanck . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  883,981 
folding, A. Bendien . . . . . . . . . . . . . . . . . . . .  883,687 Gas producer plant, C .  Whitfield . . . . . . : . . . . .  883 , 845 

Cloth winding machine, E. W. Blythe . . . . 883. 690 Gate, W. H. Mitchell . . . . . . . . . . . . . . . . . . . . . .  884 . ] 88 
Clothes hook, L:- Jullg . . . . . . . . . . . . . . . . . . . . . .  884 , 1 65 Gate, C. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884,3R3 
Clutch, friction, V. M. Moore . . . . . . . . . . . . . . 883 ,732 Gate fastener, Faverty & Peterson . . . . . . . .  884,269 
Coal storage plant, E. G. Volans . . . . . . . • . .  883. 764 Gear cutting, planing. and milling machines, 
Cofree pot, J. Armstrong . . . . . . . . . . . . . . . . . . 883,927 attachment for, S. A. Hand . • . . . . . . . . . .  883,952 
Coin controlled apparatus, D. Wedgewood . .  884,247 Gearing for traction wheels, yleldable, L. 
Coke drawer, D. Fergnson . . . . . . . . . . . . . . . .  883, 705 Rhodes . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .  883,741 
Colors and the. resultant article, photome- Gearing, variable speed, S. T. Lewis . . . . . .  884,172 

chanlcal reproduction of. C. G . . Zander 884,254 ' Glass furnace and appurtenances thereof, 
Comb cleaning device, W. T. Rice . . . . . . . .  884,044 H. M. Brookfield . . . . . . . . . . . . . . . . . . . . . .  883, 779 
Commutator brushes, pneumatic holder for, Glove, J. W. & R. F. Taylor . . . . . . . . . . . . 883, 761 

C. W. Spelrs . . . . . . . . . . .  .- . . . . . . . . . . . . . .  884,049 Glue, manufacture of, 1. Kltse.e . . . . . . . . . . . . 883,722 
Composition of matter, W. H. Thrash . . . . . . 883, 843 Gold separating apparatus, J. A. Creasy . . . .  883.861 
Compressor, B. E. Hm . . . . . . . . . . . . . . . . . . . .  884,332 Gold washing scrpen, W. H. Roughsedge . .  883 , 974 
Concrete construction for bulldlngs, rein- GJ'ab hook, J. Fl. Flynn . . . . . . . . . . . . . . . . . . . . 883,945 

forced, H. H. Wheeler . . . . . . . . . . . . . . . .  884,306 Grain distributing apparatus, H. P. Harp-
Concrete construction , framing 8Upport for, I strite : . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  883,801 

T. Oorrls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,8119 Grain heater, F. A. Spivak ; . . . . . . . . . . . . .  884,230 



LATHE LESSONS 
Tht! test of t i me h�ls proved to 
mcch:lllics, electricians, m o d e  I 
lIl i l,ers, jt u n s m i t M s, etc., the 
supt!l' iodty of 

STA R  Fooi orPower LATHBS 
l'l i�h gt'!Ido HI e very Ti.'spect, im­

proved up-t.o-date, sdentifical l y  con­
s t ru c l e d  a n d  m o s t  profHabl'l for 
r \ lachjI lX:�lo¥

o
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I
�" ser\'ice. 

1'11 >: S>:N}:CA FAl.I,s MFG. CO· 
!iv5 W:ltt'r St., St!Ilt!ca Fal ls, N .  Y. 

E n g i n e  a n d  Foot Lathes 
M A C H I "' E  S H O P  O UT F I T S ,  T O O L S  A N D  
S U P P L I E S. a E S T  M AT E R I A LS. B E S T  
W O R K M A N S H I �  CATA LOG U E  F R E E  

S E BASTIAN LAT H E  CO • •  1 2 0 C u lvert S t . ,  C i ncin nati . O.  

Veeder 
Counters 
to register reciprocat i n g  
movem e 1 l t s  or reYolu ­
lions. Cut f u l l  size. 

Booklet Free 
V EE ln� R  iU F G .  C O .  

t 8 �Ilrll'ellut S t, .  
Hal't1'01'd, ()Oll U .  

Cyclomet.e'Ts, Odomete'rs. 
'l'achontete,rFl. Counte-rs 
( l'II rl " 'i n t'  U{U�tin(l8. 

F O R  P A T E N T E E S 
A N ew B o o k  E nt i t l ed : 

I N V E N T I O N S  
How t o  P rotect, S e l l a n d  B u y  T h e m  

B Y  F R l D £ R I C  W R IGHT 
A I'r:lclkal,  conc ise :\11,1 up.to-date book gi\'illz explicit inslructlons how 
tu J..;"t:l. ;\ l ,at.cut aud f u l l y  e:.:pbilling :� Pat.euLtl/:!'l:I rights. 

P r i ce 25 Cents 

SPON &. C H A M B E R L A I N  ��(i:l;�h��k 
1 23 8. A. L i berty St reet New Y o r k  

Manufactu r i ng  Engi neers 

I We design and build special machinery of 
every description. Let us develop y o u r  ideas. 

C H AS .  E .  D R E SS L E R  &. CO. 
1 4 1 · 1 49 East 23d St., New York Citr 

ESTAB L I S H E D  1 BB4 

T H I S ___ =L 

GRINDER 
Has no pum ps , no valves. No 

piping requi red to supply i t  with 
w ater. A l w u y s  ready for use. Sim­
pl est in con struct i on . most efficie1lt  
til operat i on . Price 1viU int·t'rest you 

W. F. & JNO. R A RNES CO •• 
F.sbhl i,.hell l S i :.' .  

1999 R u b y  St.. " Rockford, Ill. 

ELECTRO MOTOR . :51MPLE, HOW TO 
make. - B y  O. l\{.  Hopkin s . Description of a small el ec­
tri c motor d evi sed and const ructed w it b  a ,,' jew to as�iBt. 
ing am ateul's to make a Ill ot or which might be driven 
with advantage by a curre ll t derived from a hattery, and 
wh i ch would have suffi c i en t  p( lwer to o perat e a foot 
lath e nr any Illachiue requ iring not over one m an pow­
er.  With 1 1  figures. Contai n ed in SCIENTl lt'IC AMER­
IC A N  S U PPLEMENT. ��o. 6 4 1 .  P l i c e  10 cents.  To be 
had at th i s office an d  from all newsdp.alers. 

:\lanufacturers shOUl d i nvestigate 
"The Rockford" Machine Tools 
before placing orders. The 1.'001 b ere 

i l l ustrat ed is our 2.J-incb Dri l l ,  an d we h ave 
m any o t h e r  sizes t o  make a very complete 
l in e, incl uding Mult i p l e  Sp i ndle Dril ls. If 
interested in tb e latest rruols for reducin� 
costs Of prod u cti on , l et us t ell  you what we 

have. A s k  for Catalog S. 
ROCKFORD DRILLING MACHINE CO. 

Sn(:ce�sor to B. F. Jbrues Co. ltoekfortl, III. 
Europe31l llmnc:h 

149 Queen Victoria St., Loudon, E. C. 

A Motor-Cycle at Small cos� 
by !l.pplying' one ot. 0111' At- I tnehuble O u t fi t.s to Y o u r  H i�y(·lc. A l so a complete I 
l i l l t!  of Finished ::\ I otors alHI 
Rough Castings fO! A uto, 
ll uri llc o r  fii:.tntiuIIH ry. 
Send Sl:llHpS for C:tt3!ogue. . 

'W('st (li l'ard An'" Phl la . ,  Pn. 

Pipe Cutting and Threading Machine 
1,' or l":l t h c r  J l a nd or P o w e r  

T h i s  maf'hllle i�  t h e  reg-ular hand m!l.ch' � t!  supplied 
with a pOlVer Las�, pinion,  t:ollntershatt, �tc., 3nd 
C!l.n he wOI'ked as all ortiinary pow�r 
m31:i1ille nr t:lk�1l from i ts b3.S:: for 
Ilse �\S a hano Ill!l.cnine.  Pipe 1:! i n .  
t o  1 5  i n .  , I i:mlei.t'r hand led  e3.Si l v  ii". 
S1I1311 Nom. I l l llstTaten. cata!og-ue­
price l ist frt!e on :'ppl i f'�'\lion. 

T H E  C U R T I S  & C U R T I S  C O .  
6 G!l.rden St., Bridgeport, Con D. Br:mch Office, 6 0  Centre St., N .  Y 

M o t o r s  
for airships and other p'.lr­
poses where light an d po-;ver­
ful enl:!in e s  a r e  required. 

1 to 40 H. P. A ir Cooled. 
53 & 100 H. P. Water Coo led,  

Adopted by War Department. Send for ca t al og u e B .  
G. n .  C URTliSS lll A N U F A CJ T U R I N G  C O .  

Hammondsport. N. Y .  

The MurrayVehlcles 22 
���:i�� 

c
�iS�

l
ry!;���r�;�����·ra�l��y� YEARS 

produced from best grade of raw rna- AT I T  terials b y  craftsmen o f  highest order- ••••••• 
under direction of the Murray regime 
-and sold at price5 that sell them. 

A Murray Creation 
Price $63.00 

Any l'esponsihle 
person can order 

I and test Murray 
Vehicles thor· 
oughly before 
paying one peo­

ny. or obligatio,! himself in any way-the only way. Our illustrated Catalogue No. 1 7, free for the asking, shows oll r com­plete l ine of Buggies. Road 'Vagons, Stanhopes, Can. cords. Ph.:etons, Traps. 5urrays, Carriages. Pony Vehicles. Grocery Wagons. Laundry Wagons. Passen2'er and Farm 'Vag-ons. Busses, Harness and Saddles. 
WILBER H. IIURRA Y MFG. CO., Cinelaaatl, Ohio. 

Scient.ific ; American APRIL 18, 1908. 

G ra pbopbone a n d  picture e x b i b i tol'. c o m -
o l l l " d .  C. W.  'l'aylor . . . . . . , . . . . . . .  , . , . 884 , 239 

G ree n house construction, J. 1-1. H i ce . . . . . . . .  i'\8-1 . 2 0S 
Gri nd i ng- Il I iU po l i s h i n g lUucb i l lC ,  L. A . •  T u l les �t'i-l . l  U2 
G r i nd i l lg m:1culne case, portable, U. 'W i e l Je r 88-1 , :.:!-IU 
G rind i l l g 01' c l'u sb il l g found ry saBu, etc. , ap-

pa l'lltus for. P .  Bonvllhtiu, reissue . . . .  1 2,778 
G rinding ot' cl'u sb i n g  mill,  J .  J.  F t·user . . . .  8i'\:� . �7i 
G U l l  cleaner, G. A .  Swaz.ey . . . . . . . . . . . . . . . .  �$3,!)SG 
G y ra t i n g m acb i nes, m ea n s fo r  fn cll i t a U ng 

tbo ullj nstment of ba la nce wcigll t s  Oi l , 
L. V .  Ru t � b u n  '. ' ' , . . . . . . , . . .  , . . .  ' , . . . . 

H u i r  c l ' i m pe r , J. F. M a r t i n  . . . . . . . . . . . . . . . . 
H a m c  s t l"a P  n t t uc l1 mcn t , H. G. 8p l·ll k('r . . . . 
I 1 mumE"l', lmeumn t i c ,  M . Ha l'dsocg . .  8S-l , 1  G I ,  
Hungt'r ruck recep tacle for cl u t h i n g . \V. S. 

G il rllo rc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
H arrow H IH.! plow, combined , ll. F. A p l i n  . .  
Hay rack, 1-. C.  J a c k son . . . . . . . . . . . . . . .  . 
H e a t  detlecto t', �'. R. B i g l " t· . .  " . . . . . , . . . . 
Hea t· rcgu ia t i l l g a pp a nl tu s ,  I ) .  I f .  l [a ywootl 
Bent reg u l a t i n g  n pPll l'H tll s , V .  F.  D a v i s  . . . .  
lJen tel'. 8('c Con fec t io ne r ' s 111;'a j l' l'. 

88:1 , 827 
8S4 . �I�U 
�S4, 2:a 
!l84 , H i2 

8$1 . 7 1 :1 
��4 . � :�S 
��4. :I:H 
�S4 , �UO 
s�-I . :nG 
8S4, H21 

H e n te,', W. K. S tall'o nJ. . .  , . . . .  , . . . .  , . . . . . .  884,3tlO 
He a t i n g an d l igh t ing- U PIJH ra t lls ,  g-a su le l le , 

�'. J . 11�01·de . . . . . . . . . . . . . . . . . . . . . . . . . . 8S:1 .!HG 
Hea t i ng uppuratus,  n i l' , F .  \\r. U n· ..... I 1  • • • • • • • •  �$UJ51 
Heati n g fu rll ace , C .  A .  HolJi n s I J I I  . . . . . . . . . . �$!; 7-:l 7  
H e a t i n g  systems, rf'gul a t i n g- d c v i c e  fol' 

steum, J. I" , M e !;;l t'oY . . . . . . . . . . . . . . . .  884 , 287 

I1::���: g�·tc� ·c. \���
lt

J�il;1·S�;1·. · . ·.·.·.·.·.-. · .8.
8
.:3.'?? ': ��}ggg 

H in ge j oi n t , I .  L .  K lset' . . . . . . . . . . . . . . . . . .  88�, 80� 
H inge , screen,  'V . G osset t  . . . . . • . . . . . . . . . .  88-1 . 1 46 
H l t"� i ng post , C. D utch e t' . . .  , . . . •  , . . . . . . . .  , �8� . 782 
H o t'se o i t ,  J .  G a e t' t ll t"· . . . . . . . . . . . . . . . . . . . .  884 , 084 
llot'se chec k ,  N .  Sta l ke t' . . . . . . . . .  , . . • . . . . .  �8� , 754 
H ot'ses�oe, J. D. H a ll a n  . .  " . .  " . .  " . , . . . .  88� . 9 1 4  
Hose c o u p l i n g' ,  1\f. P.  Eagu n . . . . . . . . . . .  883 .!Hl 
I Iose co u pl i n g , A .  A. I\ l i n u l'sky . . . . . . . . . . . .  SS-I . 1 87 
I-l ose cuupling, tl i l' o J'a l.:e, .J. E. La UOClIllC • •  �83. 8 1 -1  

1-���t"�:I�id" ·.r;{�: t'�· WI�· . l�SI���:�f��� : : : : : : : : : :1 ���:m 
H y d r a u l i c  JUn t o l' ,  J .  H. Hose . . . . . . . . . . . . . .  88:3, t)72 
Hydra u l I c  mol'l ) !', 'V . C .  OlH:'rness(>l' . . . . . . . . . .  88-1,200 
I ce creatH call u t t a c h m e n t ,  L . A . Curroll  8�-I . 3 1 5 
[cc creepe r, 1'. F. Lefebvre . . . . . . . . . . . . . .  88:3 , 8 1 0  
Identifyil lg a l' t i clt ·s HlHJ such ide n t i fied n r-

ticle, m<'ll to<i of, J. M . Doy l e . . . . . . . .  88:1 , ;78 
Incubator a l a l' L lI ,  Ii'. It. I-Innis . . . . . . . . . . . . . .  88-1 , 0 1 8 
Illcuba t o r  bf'a t ers, l u m p  support for, Davis  & 

Duel' . . , . "  . . .  , . . . . . . . . . . . . . . . . . .  ' . .  , . . .  883,0:)0 
Indicator a n d  a l u l'lu , comlJined, J'. A .  Noel 88:3 , D02 
I n u icator lOCk , M. 1+'. '"VeIls . . . . . . . . . . . . . .  SS3 ,I.Wl 
l u tluence O l' condenSl'r m a ch i ne , e lect ri ca l 

m u l t i p l p ,  I I .  ,,·ulllwt:.lsdorf . • . . . . . . . . . .  SS:J , 8-1G 
I n sec t cJlt clll' l", K ron en berg & S t nl llZell lJHt'h �t'i-l . U!J5 
I l I s"ct dest royer,  G. W. D a r nell . . . . . . . . . .  884, :) W  
l l l sole cove ri n g H n t! sh u pi ng ' uul cb inc , re i n -

fot'ced , W.  C.  Ste w u r t  . . . . . . . . . .  " . . . .  88� . 837 
fnsula tol' ,  E .  J .  l,'ol'cman . . . . • . . . . . . .  ' • • . . . .  88�, 1 42 
i n sulator SUPPOI· t ,  U. L. Pei l"ce , .lr . . . . . . . .  St>3 , 82 :3  
I ro l l ,  elect ro-depos i t i o n  o f ,  S.  O.  Cowper-

Coles . , . . .  , . . . ' . .  " . , . . . . . . . . . . . . .  " . .  884 , 07 5  
I l'on i l lg h o a r d ,  B.  L. Hi dgway . • . . . . . . . . . .  883 , 830 
. Jig-. l l l '.l(.-·h h l i st ' s , n .  P .  l!'O l't i n . . • • . .  -. . . . . .  88:3 , tiG9 
.Tourtl u l  hea ri n g , A. L. S t reete r . • . . . . . . . . . .  88-4 , 050 
K n ife � n n d l e ,  W. I .  M ort on , . . . . . . . . . . .  , ' , .  881,030 
K n i t t i n g'  ml1cb i u e  take up uHv i ce , c i rc u hl r ,  

H .  A .  IJouseman . . • . . . . . . . . . . . . . . . . . . .  883 , 9G8 
Laci ng lwok se t t i n g  mach i l ll?s,  clutcb mech-

a n i sm for, S .  E. Ta f t  . . . . . . . . . . . . . . .  . 
Laddel', 1-1. A d l e t' . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Laddl'r,  \-\r . J O l ! t ' s  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, I,'. \V. KE":lrsf'Y . . . . . . . . . . . . . . . . . . . . .  . 
La m p  urDckf't,  E. 1\1 . RosenlJlutb . . . . . . . . .  . 
Lamp con t l'oll i n g  a t ta cllmen t ,  llen t i n g , 

884 , 051 
884 , 1 20 
884 , 1 03  
883 , 7 20 
883,9n 

Ho�mf's & T r a u t m a n  . . . . . . . . . . . . . . : . . .  883, 883 
L u m p ,  l a n tern , a l l d  h e a t f' I',  I I .  A. "�a t k i n s  t:8..J , 305 
Larup, m i n e r ' s ,  C.  l\l u t'l'u Y . . . . . . . . • . . . . . . .  884 , ] 91 
I�a LU p  soc l.:e t , cl u s t E l' ,  R. B. Benj a m i n . . . .  S�3 , 7 7 7  
L u m p  soc k e t ,  electric,  M .  NOl'llen . . . . . . . .  88-4 , 1 02 
I,amps, '\lo r k i n g  of elect r ic vapor, It . K llcb :-;�;t 7.25 
La st,  'V .  H .  l-)uupeJ· . . . . . . . . . . . . . . . . . . . . . . 883, 80-1 
Lutl.le fOt" b i l l i a rd cues or t lle l i ke , nf. E.  

DauucuLerg . . .  ' " . . . . , . .  " . " . . .  883 , 009 
Lathes, fe(.Q. mech a n ism for wood t u rn i n g ,  

C. H. 'Va yrno t b . . • . . . . . . . . . . . . . . . . . . .  _ 
LcvpJ , A. A. Loveless . . . . . . . . . . . . . . . .  . 
Level , s p i r i t ,  C . T. Ri(lgp)y . . . . . . . . • . . . . . . .  
l.e w i s ,  P. N c J d o  . . . . . . . . . . . . . . . . . . . • . . . . . .  
Lifp preservel',  1- 1 . , 'V . F ra s e r  . . . . . . . . . . . . .  . 
L i f tirJg u c v ke.  Vl. F. H u t t i n gc r . . . . . . . . . . . . 
I . ig� tc r . A . E . Caug�ey . " " . . . . .  " . .  " . " , 
Line ctlsting machine,  gul lpy fo!" , D . S.  

88�, 1 1 4  
SS4 . 1 7G 
��H. 743 
884 , 198 
S�-I , H:3 
88:3 . 805 
884 , 1 2 ,  

Kennedy . . . . . . . . . . . . . . . . . . . . . . . . 884 .022 
Lock i n g  dev iee, A. M. d e  Ur" . . . . . . . . . .  , 88�.2 !)() 
Locomo t i v e  l Jo i h' l' , J .  J. Gage . . . . . . . . .  :-;S-I,0 1 3  
Locomot i ve su u d i l l g a pp a ra t u s ,  M a r t i n  &. 

H u � n el . . . . . . .  , . . . . . . . .  , ' . . . . . . . , . . . , . 884 , 282 
Locomo t i ves, t ra i n con t rol for elec t l'i c HI.:-

c u m u i a tor, O .  nOhID . . . . . . . . . . . . . . . . . .  88-1 , 007 
Loom, h a i r  fabric,  B .  K n i t te L  . . . . . . . . . . .  :-;S;� ,810 

Looms for w e a v i n g ,  dobby for, S('hWU l'ZC' I l-
bach & L ier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88� . m 5  

Lubricator, A .  \V in ton . . . . . . . . . . . . .. . . . . . . . SS-4, 1 18 
M a i l  bag cu tcber a n d  de l i ve re r, G. \-V. 

Ha rris . . . .  , . . .  " . . . . . .  , '  . . . . . . . . . . . . . .  883,877 
Mail uag catcblng U 1:d delivering a ppara t u s , 

N. J. Nelson . . . . • . . . . . . . . . . . . . . . . • . . . .  
�fan bag d e I i v t ' l'e l', .T . .!1'. Black . . . . . . . . . . .  . 
M a i l  ca l'I.·ipr. R. C h a p m a n  . . . . . . . . . . . . . . .  . 
M a i l  b a n q, l i n g  a p pa r a t us,  \V. C. 'I'horntoll . .  
M a l t i n g  a p p a r a  t us,  E . G .  Adlam . . . . . . . . . . 
Manbole l i (l, I I . A. E. L i t , bert . . . . . . . . .  . 
M a n i folding H ppa m t lls ,  C. W. Bybam . . . . .  . 
M a n i f o l d i n g  deviee,  A. rr. Moore . . . . . . . . .  . 
M a n t l e  l J l l l·n('l". R . M. Dixoll . . . . . . . . . . . . .  . 
Massa g i n g  m a c h i u (' ,  C. A. M a n k e r  . . . . .  

' 
. • . . •  

884 . 034 
884 , � 1 0 
883 937 
884 :240 
88:) ,848 
8S:1, OG5 
8S:1 . G!H 
88:).900 
884 , 1 :)7 
884,U27 

Mea SU l' i t lg a n d  cu t t il lg skirts, machine for, 
C. P .  LeJ' n � r  . .  " . "  . . . . . . . . . . . . . . . . . . .  883 ,72G 

.l\{easul'i l l g  dt' v i ce, E .  O .  E ngbcrg . • • . • . . . . .  88�, 7!)-l 
M easu ri n g m o ld , A .  T. Moo rE" . . . . . • . . . . • . . .  88�. 898 
Mea su ri n g  the a rPtl s  o f  s u rfaces, tbiCkl lE"SS 

mea s u r i u g  a t t acbment for ma chi nes for,  
Robe rtson & De l a ney . . . . . . . . . . . . . • . • . . .  883,832 

:Meas uri n g t b e  th ickness of l l'u t h e r  and 
othe l' sheet m ateri a l , i n st r ument for, 
Ro[)el'tson & Del aney . . . . . . . . . . • . • . • . . . •  

Mercband ise b i n .  J .  D .  Wunen • . . . . • . . • . . .  
Me t a l UOX ,  G .  K len k ,  r('issue . . • . • . . • . . . . • •  
M icroscope , J .  l l . Ford . . . . . . . . . . . . . . • • . . . .  
M i l l i n g macll i n e ,  V . .T . ""'ah ls t rom . • . . . . . .  
M i nor, l a u g h i n g ,  I-I . ·Scbu l'sslf'r . . . . . . . . . . .  . 
M i rr o r s ,  hrushE"s, H n t l  t h e  l i k e ,  fl'a me for, 

883,831 
8Sa,DUO 

1 2 , 775 
883 , 803 
S84,2�3 
884 , 2 1 7 

H. ll. Deh:J ('il e l" . . . . . . . . . . . . . . . . . . . . . .  88·1.,078 
�1 t X (, I·. Sf'e F l u i t.l  ru i x e L·. 
Mo l d i n g m a ch i n e , l-I. Sonnenbf'rg . .  � . . �F. " . . .  88-4 , 228 
Mold i n gs , m :l c l l i I w  for p rod uci l Jg , P. LOI'E" n t -

Z f' 1 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88-4 , )  7G 
,Hot i ve fl n itl f l'om t be combust ion of fuel ,  

Ulea n s  for p rod UC i n g , W .  J.  R e n s h a w  . .  884 , 0-42 
.l\fotor,  J .  I-I.  C h a m p  . . . . . . . . . . . . . . . . . . .. . . .  8�J,b��G 
Motor control l e r ,  eJp(·t l ' ie , Ba rlluru & C u t iC'r 8!'H,002 
Motor s ta l'te r , A .  J. Horton . .  , . . . . . . . . . . . . . " 8S� . !l::;6 
.l\ I ow i ng m a cll i ne , C. \V . Robinson . . . . . . . . . .  S83 , 7-18 
M usic plu y i l l g  mecll a n i sLllS .  mod u l a t i o n  i l J d -

e a t o r  for a u toma t ic , ,\V . S . D(�lI toll  . . . . 8S-I, l :'15 
Music sheet t u rner,  R. L. I� l. ' l lnol l  . . 1 1" . . . . . .  :-;�·I . ] G7 
i\lu s i c n l  i n s t ruments,  t rackf'r or 1 l I' idg('  f ( ) r  

-, 

self-playing,  L. l- I .  M a i e l· . . . . . . . . . . . .  88:1 . 728 
N a i l  fOl'm i n g  a mI d l'i v i lig m a c h i n e ,  I I .  I I .  

C um m i n gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Neck t i e  press, S.  M i l le r . . . . . . . . . . . . . . . . . . .  . 
Nest,  b e n ' s ,  J. M uh l . . . . . . . . . . . . . . . . • . . . . . . .  
Newspn pN' h ol de r , I\: . Sjoberg . . . . . . . . . . .  . 
Note sbeet, P. Riessner . . . . . . . . . . . . . . . . . . . . 
Nozz.le bolder , J. J. Mesk i l L  . . . . . . . . . . . .  . 
Nut feedi n g  m ech an i sm , ll . J. llodd . . . . . . .  . 
N u t  lock , R. H. Bowman . . . . . . . . . . . . . . . . . .  . 
N u t  loek , J, R. Goode . . . . . . .  , . . . . . .  , . . .  , ' 
N u t  lock ,  J. W. North . . . . . . . . . . . . . . . . . . 
N u t  loc k ,  I . Barker . . . . . . . . . . . . . . . . . . . . . . . . 
N u t ,  l OCk , G .  W. Boyd . .  ' . . . . . . . . . . . . . .  . 
Nut Tf>t a in i n g device, P. H. McT igue . . . . 
O i l  cHn,  C. D. Day m,u d e . . . . . . . . . . . . . . . . .  . 
O rga n ,  E. de I..;: lei st . . . . . . . . . • . . . . . . . . . . . .  
Paokage, ·Pa t te rson & 'V3 t son . . . . . . . . . .  . 
Package UOX, 1 . J. K ue l't . . . . . . . . . . . . . . .  . 

8K1 . SG2 
884 : 28:3 
884 . 0;12 
S84. 22G 
8S;� , 7 -1 5  
88: : . 900 
88� , 2 J 1 
81':l:� .G91 
S�� L7 H  
88-1 , 1 99 
SS�.:149 
I �S4,2011  
�.s4 . 1 9G 
88:1.790 
,�8 4 , 004 
8�.I . n8 
8S4 , 33S 

Packi n g for p i s t o n  rou s ,  v a l ve rods,  a n d  tLt� 
l ike,  l l'lf' t H l I i c ,  'V. Ha r h i nge r . . . . . . . .  88:1 . 7!l9 

P a i l  COV£'l', m i l k , M. C. Mason . . . . . . .  . . 8S:1 . 0G8 
P a pe r  hag,  H. G C'ldUl: lcber . . . . . . . . . . . . . . . .  S8:1 , 797 
Paper t U U('Is, m a c h i n e  for the p " od u c t i o n  of,  

J. Goby . . . . . .  " . . . . . . . . . . . . .  " "  . . . . " 88� . 049 
Paper vessel. C.  T. Bloomer . . . . . . . . . . . . . .  8�a,855 
P a t rol hox for w a  tclllll e l J ' S  t i l t H )  k f'j" s . A .  

A .  N e w m a n  . . . . . . . . . . . . . . . . . . . . . . . . . . 88:1.7:36 
Pen f f l r  hold i n g' sw i n e .  J .  C.  l\J fl b l Jo t t  . . . . . . 88-4 , 1 70 
Pens a n d  pen c i l s , pocket clip for founta i n ,  

A .  K .  W a t ts . . .  , . .  " . . . . . .  " . .  , . . . . . .  , 883. 767 
l'�onograph, H. Sc� roeder . . . . . . . . . .  , . . . . . . .  884,216 

H E AT I N G  STY LE 
N EATN ESS 

CO M FO RT 

the RISHT way 
T H E  I M PROVED 

BOSTON 
Just as " one star differeth from another 

in magnitude, " j ust so i s  there a distinction in 
heating apparatus. There i s  <\lways one BEST 
and that is the Olle you want for your home, 
YOllr church, school, business building. From 

GARTER 
results given, we believe ' 

(Hot Water or Low Pressure Steam) to be that 
one BEST, com bining fullness in heat ing effi­
ciency with e conomy in opemtion with fuel of 
any descri ption-ease and comparatively low 
cost of i nstallation. 

. LI ES FLAT TO T H E  LEG­
N EVER SLI PS. TEARS, N O R  

U N FASTENS M a y  we send y o u  descriptive literature ? The 
heating question is a serious one, and we know 
you desire, if possible, to avoid making any 
m istake. Write D ept. L. 

Worn All Over The World 
Sample pair, Silk 50c., Cotton 

26c. 1I1ailed 00 receipt of 
price. 

United Slates HeaterComnany. 
DE TROIT, MICHIGAN. . 

Branch Offices and Agencies In all principal cities. 

No. 2-Sleel Tower ConstrucUon for Lonll Spans. 

GEORGE FROST CO. 
_ Bo .. lon, Mu •• 

INSIST ON HAVI N G  THE G EN U I N E  
RIFUSI! ALL S U BSTITUTES 

ELECTRICAL TRANSMISSION LINES 
A typical tection o f  a 40-mile electrical transmission line which. 

we designed and built is shown in the accompanying photograph. 
This line carries I 0,000 K. W. of eleclrical energy. at 50,000 vohs 
pressure, from St. Croix F aUs, Wisconsin, to Minneapolis, Minn. ,  
where i t  is used, a distance of  about forty miles . 

In the designing and construction of electrical transmission lines 
and distributing systems of any magnitude. in any part of this or 
forejgn countries, our services are at your disposal. 

After the inception of the project we relieve you of every 
detail in its execution. We first make preliminary reports and 
estimates, then design the plant in all details, select and buy land 
or right-of-way, purchase equipment, construct the plant and 
finally turn it over to you ready for operation. 

Under the provisions of our contract-based on cost plus a 
fixed sum or cost plus a percentage-we become your agent, 
safeguarding your interests at all times. 

H you are interested in electrical transmission design and con­
struction, write us for further information. 

STONE & WEBSTER ENGINEERING CORPORATION 
CON8TRUCT I N G  E N GI N EERS 

1 4 7  Milk Street BOSTON, MASS. 
We are prepared to design and construct water power develop­

ments, poweutations, industrial buildings, railways, electrical 
transmission lines and distributing systems, either new 

work or extensions. Correspondence invited. 

The 'Bungalow N u m b e r of 
American HomeS _and Gardens 
Do You Own a 
Are You Bui ld ing a Bungalow? 

on everything that pertains to the 
This issue will include : 

F urniiure for the Bungalow, by 'Esther Singleton 
Draperies and Rugs for the Bungalow, by Alice 

Kdlogg 
Economic Sanilation of the Bungalow, by John 

Cade ' , 

Ornamental Log Cabin., by Dorothy Sythe 
Artistic Curtaining. by Phoebe Westcott Humphreys 
A Summer Camp at Arden, by Mabel T uke 

Priestman 
A Carden Room, by Carine Cadby 

If so, read the Special Bungalow 
Number of 

American Homes 
and Gardens 

TO BE P U B LIS H E D  N EXT WEEK 

The number will contain about 
60 pages of helpful, practical in­
formation. packed with beautiful 
photographic reproductions of all 
kinds of bungalows, big and little • 

costly and ch�ap. Everybody's 
taste has been consulte& Besides 
articles on tastefully designed small 
houses accompanied by plans and 
halftones, there will be contribu­
tions on the decoration of the bun­
galow, its furniture. plumbing and 
sewage disposal, in a word articles 

bungalow. inside and out. 

What is and What is not a Bungalow, by T omasa 
Lentdlu. 

How to Build a Log'Cabin. by Edward Fesser 
A Group' of Califcmia Bungalows, by Helen Lukens 

CaUl 
A Connecticut Bungalow, by lohn Shennan 
Two New England Bungalows. by Mary Northend 
A Texas Bungalow. by Paul Thurston 
Ornamental Gateways to Bungalows 

, A True Bungalow, by Francis D. Nichols 

D O U B L E  N U M B E R .  Pr ice 50c. 
MUNN &. CO., 361' Broadway, N. Y. City 
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See 
What 

$ 

A WEEK 
OR LESS 

Buys in Life Insurance • .  

For Instancel ' 
At age 35, 84 cents 
a week buvs $ I ,000 
Life Insurance for 20 
years, then $I,ooo 
cash to policy-holder. 

How about your home ? 
Will your family be able to keep 
it should anything happen to you} 
Why not settle the matter now } 
Write to-day for information of 

The New 
Low Cost Policy 
With Rates at Your Age. 

Department 12 1  

THE PRUDENTIAL 
Insurance Co. of America 

Ineor-aied as a Stock Company 
by the State of New Jeney 

John P. Dryden, 
President 

. Home OffIce :  
Newark. N .  J. 

Paint or White-
Was'h Your 

Bulldlnge 
Bavetwo· thlrds the labor coat. T!lls Auto-Spray will do It bet;.· 
tel' and quicker than II men 
with hrushe .. capacity 8 gal .. 
EasIly carried from place to place. Spray reaches all crev­
Ices-brushes do not. Tbe _ 

AUTO - SPRAY MACH.E 
IplI,. Tree., 'egatabll'. lie. 

as well as It bandies white-
=..�n'!n��j,w;� �� 
trees, aultable forall gurposee. 
�\,� I O�e ":.�::: 
"W��=����l;.%,::, 

THE E. C. BROWN CO., 
aa " . .... RDO ........ H. Y. 

r .. · .. £.,."" AND PARTS 
AT LOWEST PRICES 

our 1008 Catalog just 
out - 200 pages, 1,000 
U l u s t r  .. t l o n s. 6;OOO desc'lfet!1:e 

W�"es. 

NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
393Z Olive Street, St. louis, Mo 

Scientific Alnerical) 
Phonograph machine, multiple, J. Roever . . 883,971 ( r-:.�����----______ -.... ------.... ;,,-.=� .... �-��-----.... __ -____ .... --, 

I Phonograph registering mechanism. multl- THE RACING MACHI'NE SP'ARK PLUG pie, J. Roeber . . . . . . . . . . . . . . . . . . . . . . . . . .  883,970 . . Phonograph reproducer, H. Baldwin . . . . . . . .  884,062 The "CENTERFIRB" Plug-Power Photographic cartridge film, lIexible, F. W. 
Lovejoy . .  . .  . .  . .  . .  . .  . .  . .  . • . .  . .  . .  . .  . .  . .  883.819 increased \0 per cent. each explosion. Pho�f:;��sIC . .  ?����i.�� . .  �??�:�.

t
�.
s
: . .  �: . . �: 884,006 Ignition in center of compression. Soot 

Photograpihl� printing apparatus, T. T. proof, <Luick action, perfect combustion. 
Sabroe . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,297 Agents Wanted. Sample Plugs, $1 each. Plano, man'Ually and pneumatically operated Gi f d W . aut'O!Ilatlc, J, W. Davis . . . . . . . . . . . . . . . .  884,320 ve name 0 car an year. nte 

Piano pedill, E. P. Sedgwick . . . . . . . . . • . . . .  884,220 CO • •  128 Second St.. Milwaukee. Wis. Pianoforte case, J. A. Hussey . . . . . . . . . . . .  884,089 
Picture frame corner piece, C. C. Faucette 884,083 
Piling, Interlocking sheet metal, S. T. 

�'iero . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,270 
Pipe bends, fittings, etc . ,  machine for finish-

Ing, ' H. W. Evan . . . . . . . . . . . . . . . . . . . . . 883,942 
Pipe wrench, F. T.· Lestage . . . . . . . . . . . . . .  883 ,817 
Placket · 'doser, J. L. Brassington . . . . . .. . . . .  883 . 692 
P.Iani�g machine, cask, L. Drexler . . . . . . . . . . 88'4, lB8 
Planter, com, W. S. Hasleu . . . . . . . . . . . . . .  884, 1 53 
Plate or 111m· holders, devices for clOSing, 

' R. Schuttauf . . . . . . . . . . . . . . . . . . . . . . . . .  883 .751 

���:; �.Wb;Vi:6;d�� : : : :  : : : : : :  : : :  : : : : : :  :. : :  �!; �� 
Plug, plumber's testing, J. F. Brunner . . . . 884 , 262 
Pneumatic and other drills, M. · Hardsocg . .  884,331 
Pole, D. W · Krellwltz . . . ; . . . . . . . . . . . . . . . . . .  884,171 
Post hole digger, J. H .  Lowry . . . . . . . . . . . .  884,177 
Potato digger and ' separator, J. Halbardier 883, 876 
Pottery and other ware, apparatus for dec-

, orating, F. Mountford . . . . . . . . . . . . . . . . . .  884 .031 
Power 'generating system, J. M. W. Kitchen 883, 809 
Power transmission device for motor ve-

hicles, F. C. Avery . . . . . . . . . .. . . . . . . . . . .  883,774 
Precipitates, purifying, Dow & Gates . . . . . .  883, 792 
PreSSing iron, gas and air, H. A. lioenig . .  884 , 1 69 
Printing machine, 1. L. Firm . . . . . . . . . . . . . . 883 , 706 
Printing preSs, G. Hartman . . . . . . . . . . . . . . . . 883 , 802 
Printing press, H. F. Bechman . . . . . . . . . . . .  884,123 
Printing press, J. H. Stonemetz . . . . . . . . . .  884 ,302 
Printing presses, mechanism for raisIng and 

Jowerlng platens of, M. J. Barnett . . . .  883, 853 
PropulsIon of shIps, E. J. Dulr . . . . . . . . . . . . . .  884,079 
Brotl'llctor and level, combined, H. E. I Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pulley block, A. Opsal, reissue . . . . . . . . . . 
Pump, G. W. CurvIn . . . . . . . . . . . . . . . . . . . . .  . 
Pump, von Oechelhaeuser & Steinbecker . .  
Pump attachment, J. Chan . . . . . .  , . . . . . . . 

883 ,798 
12,776 

883, 864 
884. 291 
884,265 

Pump for explosive engines, oil, W. K. I Andrew , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883 ,849 
Pump, gear, J. G. Callan . . . . . . . . . . . . . .  , . . .  883,931 
Punch , W. Carman . . . . . . . . . . . . . . . . . . . . . . . .  884,350 

I Radiator for hydroco rbon . and other heat 
motors, heat, K. J. Steiner . . . . . . . . . .  883, 756 

Radiator, ' sectional, J. M. W. Kitchen . . . . 883,808 
Rai l joint, S.  Snd.-rle • . • • . . . . . . . .  , . . . . . . .  884,268 
linn tie, C. A. Murphy . . . . . . . . . . . . . . . . . . . . 884, 190 
Railway rails d,'vlce for preventing the 

crc�ping of, J. Schuller . . . . . . . . . . . . . .  883,836 
Railway Signal, Deardurff & McDonough . .  883,940 
Railway Higoal, J. S. Sims . . . . . . . . . . . . . . . .  884,224 
Railway Signaling system, electriC, tH. . 

N. Lutey . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  883, 964 
Railway switch, sll"eet, P. McGrath, 

884, 194, 884, 195 
Rvilway system, thIrd rail electric, C. 

Kozesnlk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884, 170 
Railway tie, A. S. Topping . . . . . . . . . . _ . . .  884,241 
Railways, system of automatic block sig- ' 

naling for electrIc, W. K. Howe . . . . . .  884 , 1 58 
Reactive coil, C. P. Steinmetz . . . . . . . . . . . . . 883 , 919 
. Receptacle, hermetically closed , W. M. 

Brownlee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883, 693 
Refrigerator, T. A. Mayer . . . . . . . . . . . . . . . .  884 , 029 
Refrigerator, J. C .  Tyler . . . . . . . . . . . . . . . . . .  884,242 
Register. See Hot air register. . 
Register backing and damper, combined, J. 

C. Hendrickson . . . . . . . . . . . . . . . . . . . . . . . .  884,088 
Reinforcing frame and cementitious con-

struction, A. P. White . . . . . . . . . . . . . . . . 883,768 
Resilient arm, Ryerson & Schretter . . . . . . . .  884 , 105 
Revolver, W. G. Zaiser . . . . . . . . . . . . . . . . . . . .  884,119 
Rolling mill, A. T. Keller . . . . . . . . . . . . . . . .  884 ,278 
Roollng, sheet metal, H. E. Moomaw . . . . . .  884,285 
Rotary engine, J. Knowles . . . . . . . . . . . . . . . .  883,894 
Rotary engine, H. Pierce . . . . . . . . . . . . . . . . . .  883,911 
Rotary engine, G. W. Hopkins . . . . . . . . . . . .  883,955 
Rug fastener, W. A. & C. M. Alden . . . . . . 883 .771 
Rule, calcUlating, . W. S. Harlow . . . . . . . . . .  883,800 
'Role wfth ' spririg jOints, foldfng, E. Zweigler 884,255 
Salt. or compounds, ' electrolysis of lIuid, 

H. S. Blackmore . . . . . . . . . . . . . . . . . . . . . . . 884, 124 
Sap cup support, O. Vamadore . . . . . . . . . . . . . .  884,055 
Sash chain fastetfl!t, J. H. Sayres . . . . . . . •  884,344 
Sash cord guide, Martin & Faires . . . . . . . . . .  884, 184 
Sash fastener, T. • .. Wertz . . . . . . . . . . . . . . . . . . 884 , 115 
Sash holder, A'. H. Marden . . . . . . . . . . . . . .  884,099 ' 
Sash lock, window. M. H. Gaba . . . . . . . . . .  , .  883,712 
Sash weight, F. C. Schwedtman . . 883,976 to -883,979 
Saw set, A. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  883,806 
Saw tooth shapIng device, swaged, E. P. 

Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,061 
Sawing machine, F. N .  Trevor . . . . . . . . . . . .  883,922 
Sawing machIne. shingle, J . (l . 1 . 
Sawing machin .. , timber, J. M. Martin . . . . 884 , 1 83 
Sawing machIne, tree, Christine & Budde 883 ,787 
Sawmill, J. Ihle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884.020 
Sawmill set works, N. E. RIce . . .  : . . . . . . . .  884,2(,9 
ScenerY In theaters, mechanism for shifting 

stage, G. Schneider . . . . . . . . . . . . . . . . . . . .  884 .214 
Scissors or. shears, S. F. F. Linda! . . . . . . . . 884, 281 
Screen; B .  Goodman . . . . . . . . . . . . . . . . . . . . . . . .  884, 145 
Sealing ' machine, envelope, Fancher & Par-

melee . . . . . . . . .. . . . . . . . . . . . . . . . . .  884,081, 884,082 
Separator, J. E. Purser . . . . . . . . . . . . . . . . . .  883,826 
Sewing machine, hemstitch, M. Hemleb . .  883 ,879 
Shade bracket, wilfdow, F. Hannemann . . . .  884 ,274 
Shade IIxture, D. ·Whinery . : . . . . . . . . . . . . . .  883, 993 
Shade 'maklng machitle; 'wllidow, ·E. ' U; Eng-

berg . . . . . . . . . . . . . . . . . . . . . . . . . .  883, 793, 883 ,795 
Sheet metal colling machine, W. H. Car- . 

penter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,314 
Sheet metal, corrugating, H. F. Cobb . . . . . . 883,788 
Sheet metal scouring machine, W. H. Car-

penter . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  884,313 
Sheet metal strips, machine for cutting and , mounting, W . . Stueblng . . . . . . . . . . . . . . . .  883,838 
Shovel, J. W. Ellison . . . . . . . . . . . . . . . . . . . . . .  883, 702 
Show case, S. J. Lindskog: . . . . . . . . . . . . . . . 884,098 
Shutter worker, J. Norton . . . . . . . . . . . . . . • .  884,103 
Sign, talking, L. R. Paige . . . . . . . . . . . . . . . . 883, 737 
Signaling mechanism, automatic, J. Reuter 883, 829 
Skate, C. Wall . . . . . . . . . . . . . . . . . . .  .' . . . . . . . .  883 ,923 
Skylight lind Its sash bars, ventilating, H. 

E .  Hersh . . . . . . . . . . . . . . . . . .  _ . . . . . . .  . . . .  884,154 
Slag, treating blast furnace, F, W. Wood . . 883, 770 
Sled, N.  Highland . . . . . . . . . . . . . . . . . . . . . . . . . .  883, 882 
Smoke consuming furnace, P. Rielly . . . . . . . .  883,828 
Smoke conveyor tor railway trains, R. L. 

Rhodes . . . . . .. . . . . . . . . . . . . . . . . . . .  � . . . . .  884 ,342 
Smut . machine, O. L. Larson . . . . . . . . . . . . . .  ; .  883,815 
Sole pressing machine, W. Frasier' . . . . . . . .  884, 144 
Soles of wood, !llachine tor pinning leather 
. on, Schou & Busse . . . . . . . . . . . . . . . . . . . . . ; 884,215 

Sound reproducing machines, hearing ' tube 
tor, G. A. Lewis . . . . . . . . . . . . . . . . . . . . . .  883,818 

Sounding apparatus, sea, M. T. Parks . . . . 884,038 
Spark . arrester, J. E. Dempster . . . . . . . . . . . .  883, 791 
Speed ' changing mechanism, W: O.  Foss . .  :. 883,870 
Speed controlling device, C. 1. Longenecker 883 ,727 
Speed indicator and recorder, F. F. Ueh-

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : ; . 884 , 1 1 2  
Spindle, silk throwster, F. Bryant . . . . . . . . :---S-84 ,126 
Spur, riding, W. D. Miller . . . . . . . . . . . . . . . .  883,897 
Square, folding, Buys & Lyon . . . . . . . . . . . . 883.71j3 
Stage elrects, means for prodUCing theatrical, 
. G. W. Hanlon .. . > . . . .. . . . . . . . . . . . . . . . . . .  883 ,953 
Stamping machine, envelop', H. W. Buchanan 884,263 
Stanchion, cattle, W. Gutenkunst . . . . . ; . . . .  884, 148 
Staple tacker, M. D. Phelan . . . . . . .. : .. . . . . . .  883 . 1<24 
Steam engine, It. E. Dean . . .  : , '  . .. . . . . . . . . . . .  883, 866 
St"am engln", J. N. Leach .c. :; . .  : . .  · . . .  ' . . . .  884,097 
Stee;a�grd

�?��: ��� .����������: .�' . . ������: 883, 698 
Steels, prodUCing alloy"d , J.  �Churchward . .  884,009 
Steering gear for ships, H.. Penton . . . . . . . .  884, 292 
Stirrup, safety, S. P. McTigue . . . . . . . . . . . . . .  884 , 1 97 
Stitching ·machine for doing openwork, M. 

Gould . . . . . . . . . . . . . . . . . . . . . . . ' .  . . . . .  . . .  884,330 

I Want You to Try My R.azor 
If you are still depending upon the batber 

or old-fashioned razor you are in the same category with the man who 
climbs ten flight of stairs when there is an elevator in 

the building. 
You are not only like him - losing time ­

which is money-but you are also losing the benefits of ·a 
clean, comfortable home shave-which is not only a great 

convenience but also economical. With the " Gillette " 
the most inexperienced man can remove, without cut or 

scratch, in three to five minutes, any beard that ever grew. 
My razor is always ready, No Strop­

ping, No Honing. No other razor so durable. 
The �, Gillette " will last a lifetime. Blades so inex­
pensive, when dull you throw them away as you 

would an old pen. 
I have spent years in perfecting this 

razor, which gives you the b�st possible shave at 
home or away - saving you time, money and 

endless inconvenience. 
Over two million men know how well 

I have succeeded. I want you to enjoy the benefits of 
my razor. All Jewelry, Drug, Cutlery, Hardware 

and Sponing Goods dealers sell it. Get it to-day. 

�� 
ne OUlette Safety R.azor Set Cl!Dslsts of a triple 

sDver-plated holder, IZ double-edged flexible blades 
- Z4 teeo edges, peeked 10 a velvet Uoed leather 
case, aad the price Is $5.00. 
Combination Sets from $6.50 to $50.00. 

NE.W P APE.RS ON 
Concrete, Reinforced , Concrete, and 

Concrete Building Blocks 
SCIENTI FIC AMERICAN SUPPLEMENT 1543 contains an article on Concrete, by 

Brysson Cunningham. The article clearly 
describes the proper composition and mix­
ture of concrete and gives the resUlts of 
elaborate tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1538 give!! the proportion of gravel and 
sand to be used In concrete. . . 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, and 1571 contain 
an elaborate discussion by Lieut. Henry 
J. Jones of the various systems of rein­
forcing concrete, concrete construction, 
and their applications. These articles 
constitute a splendid text book on the 
subject of reinforced concrete. Nothing 
better has heen published. 

SCIENTIFIC AMERICAN SUPPLEMENT 997 contains an article by Spencer New­
berry In which practical notes on the 
proper preparation of concrete ' are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account 
of . the making ' of concrete blocks by 
Spencer Newberry. • 

SCIENTIFIC AMERICAN SUPPLEMENT 1534 gives a critical review of the en­
gineering value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 1547 and 1548 give a resuml! In which 
the various systems of reinforced con­
crete constl'1llction are discussed and iUus-

, trated: 
\iCIIl1NTIFIC AMERICAN SUPPLEMENTS 

15�4 . and 1565 cimtaln an article by 
Lewis A. Hicks, In which the merits and 
defects of' reinforced concrete are an­
alyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the prinCiples of reinforced 
concrete with some practical illustrations 
by Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 1573 contains an article by Louis H. Gib­
son on the principles of success In con­
crete block manufacture. illustrated. 

SCIENTIFIC . AMERICAN SUPPLEMENT 1574 discusses steel for reinforced con­
crete. 

SCIlilNTIFIC AMERICAN SUPPLEMENTS 
1575, 1576, and 1577 contain a paper by 

Philip L. Wormley, Jr., on cement mortar 
and concrete, their preparation and use 
for farm purposes. The paper exhaus­
tively discusses the making of mortar 
and concrete, depOSiting of concrete, fac­
Ing concrete, wood forms, concrete side­
walks, details of construction of rein­
forced concrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 1586 contains a review of concrete mix­
Ing machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the 
selection of Portland cement for concrete 
blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 1581 splendidly discusses concrete aggre- ·  
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1595 and 1596 present a thorough dis­
cussion of sand for mortar and concrete, 
by Sanford E. Thomson. 

. . 

SCIENTIFIC AMERICAN , SUPPLEMENT 
. 1586 contains a paper by ' William L. 

Larkin on Concrete Mixing Machinery, In 
which the leading types of mixers are 
discussed. 

SCIENTIFIC AMERICAN SUPPLEMENT 1626 publishes a practical paper by 
Henry H. Quimby on Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 1624 teUs how to select the proportions 
for concrete and gives helpful suggestions 
on the Treatmen t '  of Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1634 discusses Forms for Concrete Con-
structIon. 

. 

SCIENTIFIC AMERICAN SUPPLEMENT 1639 contains a paper by Richard Jr. 
Meade on the Prevention of Freezing In 
Concrete by Calcium Chloride. . 

In SCIENTIFIC AMERICAN SUPPLE­
MENT 1605 Mr. Sanford E .  Thompson 
thoroughly discusses the proportioning of. 
Concrete. ' 

SCIENTIFIC AMERICAN SUPPLEMENT 1578 tell. why some fall in the Concrete 
B lock business. ' 

. 

SCIENTIFIC AMERICAN SUPPLEMENT 1608 contains a discriminating paper hy 
Ross F. Tucker on the Progress and . Logl­
cal Design of Reinforced Concrete. 

' .  , ' Stone saw, J. S. young . . .  : . . .  , . . . . . . . . . . . .  884.001 J,;" SL' O' CU M ' HAND. POW'E' R' M OTO R • .  ,Stool, ' sewing machine, J. Liden . . . . . . . . . .  884 ,289 
Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3. 40 

Order frr>m your N e,,!,sdealer or from 
Storage battery, H. H. Carpenter . . . . . . . . . . 884,264 

. A Wonder In' Boat Motors. Face either I Straight edge. C. T. Ridgely . . . . . . . . . . . . .  , 883 ,744 
direction in operating. Reverses in- . �����ia���: ��Ilek &F�:i!t : : : : : : : : :  : . : : : : :  ��Ui� . f:::.�IY, = ��:.���t30. �4� support and pOwer mechanism, portable, J. 

C. Steiner . . . . . . . . . . . . . . . . . . . . .  J . . . . . . . 883,984 
MUNN & CO. ; PUBLISHERS, 361 BROADWAY, NEW YORK CITY 
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Class ifi ed Advert isements 
Advertising- i n  this column is 7 5  cents a line. No less 

than four nor more than ten l i ues accepted. Count 
seven words t o  the line. All orders m ust be accom­
panied by a remittance. F urther information Bent on 
reQ uest. . 

READ T H [S COLUMN CARE FVLLY.-You will find 
inquiries for certain classes of articles num bered in 
COllsecutl  ve order. If y u u  m anufactur e  th ese goods 

'wri te us at ' once and we will send you the name and 
ad d ress o f  Lbe party desiring t h e  information. I n  
every c a s e  i t  i s  n ecessary to g i v e  the numbctO 
o f tb e  i u q u iry_ MU N N  & C O .  

B U S I N E S S  O P P O RT U N I T I E S ,  
W ANTED.-MAN; MUS}' B E  W I LLING TO LEARN 

A N D  C A P A BLE O �' AC'l'ING AS O U R  LOC Al, 
R I£ P R ESEN'1'AT1'! VE. No canva8sing or soli Citing. 
Good income 85lsured . Add ress National Co-Oper­
ative Realty Company, Department D, B.  Z., Wash­
i ngton, D. C. 

I nquiry N o .  81i9 1 . -Wanted names of one or two 
cOllcerns making pl ate ice m achinery. 

BlG MONEY any locality operatinl' or selling our 
Co mbined M intalets and Crystalets Vending Machines. New Idea. Lawfu1. Fine side line. l\l acbine sent on trial . 
Crystal Vending Co., 8 Monypeny Bldg. , Columbus, 0, 

Inquiry No. 8S92.-Wanted an a l u minum welding 
compound. 

M AN U F AC'rURERS A N D  I N V ESTORS. Patent on 
new and practicab l e  idea in Folding Umbrella constr':ll.!­
tion, having merit,  for �ale or royalt y ,  weH worth in­
vestigating. Address Wm. 1.'hedorf. St. V i ncent, Minn. 

Inquiry No. 8 a !J 3 . - Wanted m etal and glass awn­
ings for export to Cuba. 

V E N DING MAC H I N E S  FOR GUM AND S W E ETS. 
Send fO r descriptive circular. Foreigu rights for sale. 
For full particulars address S-D Machine Company, 
465 Greenwich Street, New Y ork City. 

I n q u i ry No. 8 S 9 4 .-Wanted spring suitable for 
s pring motor. 

PAT E N TS F O R S A L E .  
FO R S A  I. E.-United States patent No. 866.446. Slab 

hol der for suspending a slab w i t h i n  a mold for ma.nu­
fact u r i n g  soft metal ceuter Iu�ots by the Open Heart h 
��;,�:,sNO�r�r�

i
�r�;� lv��Je�

r
f��l:::;,

s
aJ�?��SS 

N. J. 

Inq uiry No. S 5 9 .i .-Wanted small plant for manu­
fact uring lye, hominy, h orseradish and Saratoga chips. 

H E L P W A N T E D. 
C.OL L EGE MEN. - Positions open witb lead ing firms 

and manufacturer �. Choice uf location. Salaries $60) 
to $1,200. �'or particulars w rite Hapgoods, 305 Broad­
way, New York.  

I nquiry No.  8S96. -Wanted to buy pri n ted pillow 
tops for sofa pil iows. 

A G E N T S  W A N T E D . 
Y Q U  C AN DECORATE C h i n  ... , Burnt Wood, any­

th ing. plain or i u  colors. from photographs. N o  talent required. A new art appeals to everybody. Cost s m a l l ,  
profits enormons, decorating- or te8ocbing. O utfits sup-

fl.
i
j{�' Va�;��� C��r

E i�t:�it����n an d  agent's prices. 

I n q u iry No. � 5 9 "' . - Wanted to buy an alcohol 
fu rnaca to heat a hot water system. 

E D U CAT I O N A L . 
LEA RN '1'0 M A K E  POR1'LAND CEM E N T  BLOCKS, 

rrgb
t
f� �fo��,

y 
I'i��?�o��:�

e
�g[�

o
!l�uJ���i:

a
���k�����: 

C:�ment Iustitute, SOB Cbestnut St. Louis, Mo. 
I n q uiry N o .  8:198.- W anted to buy water turbines. 

A E R O N A U T I CS ,  

INS'l' RUCT ION.-Three courses ; Balloons, Dirigibles, 

��::�I°'bat�'i�����
d 

[�[e*i
:t��n.s· s��g�t��e

';\.e:�';':>;� 
ics. 2 East 29th Street, New Y ork. 

. MALT�E r, PariS, Spherical Bal loons and D irj�lbles. 
Chauviere. PariR, Aeroplanes, Hel1copteres. Antotn­
ette Aviati o n  Motors. Hue Aeronautical Scienti tl c  I n­
strurn ents. A gent, A. C. '1'ri8oc&, 2 East 29t h St .• N. Y .  

I n q u i ry No. 8 5 9 9 . - Wanted to buy a 12-inch cop. 
per cylinder bead. 

B O O K S  A N D M A G A Z I N E S .  
W l  RELESS 'l' E L EGRA P H Y . -Send 10 cen ts for spe­

Ciai  num ber of Electrician and Mechanic, d evoted to 
t b i s  subject. Articles on h o w  to make a 4-inch induc­
tlon coil, m agnetic de tector. I ndependent interl'uJ.)ter, 
indoor wi reless. adjustment of detectors on tq.ned clr. 
cuits, wireless telepbony. storage batteries. Also haH 
seat, 16-foot launch. model eng j n e .  telephone installa­
tion . mech anical drawing. etc. LIst of electrical ' and 
mecbanical books free. Sampson Pub lishing Com pan y, 
1 151 Beacon Buiidinl", Boston. Mass. 

I nquiry No_ 8600. -Wanted to buy large quanti· 
ties o r  wooden m angle roller blocks. 

IN V E N TORS - M ECHANICS- M A N U F  ACTU RERS. 
Send 25c. for tbree mont hs'  s u bscri ption and premium. 
��BJe���:��bi�e��'Z

i
D��i. 

i
&� 

s
S:���t��lijld��:�6���: 

I nq uiry N o .  860 1 .-W anted an incandescent lamp 
burner for kerosene lamps. 

H O U S E H O L D  N E E D S. 
BUTCHER'S BOSTON POL[SH i s  the best finisb made 

tor floors and i nt erior wood work. Not brittle ; will not 
scratcb or deface l ike shel l ac or varnish. Send for free 
booklet. For sale by dealers i n  PaInts, Hardware and 
House Furnisbings. The Butcher Polish Co., 356 At­
lantic Avenup. B03ton, Mass. 

Inqulry No. 8602. - Wauted t o  buy machinery and 
materials for incandescent gas mantle manufacture. 

P H OTOG R A P H Y ,  
A M E R I f;A N PHOTOGRAPH Y succeeds American 

Amate ur Ph otoJlrapher, Camera and Dark ROt1m and 
Photo Reacon . T h e  editurs of each now Join in makin� 
l:L ma�azine wbich should be in the bands o f  every pbo­
tOl{rapber. professio nal or amateur. ]5 cents monthly, 
$1.50 per year. Three speci men copies for a Quarter. 
Am. Photograp h ic Pub.  Co .. 361 B roadway, New York. 

Inquiry N o .  8603 .-Wanted to buy paper which 
imit&.tes wood. 

G R E -SO LV E N T. 

p��t�-r.?k�';,�c�1r�::,stg��Js.d i������i���h��I,;;�r��1r8 
like wi ldflre to every mechanic. Agents want.ed. BJfo: 
flt'h

H�t 
::'¥: 

8ft��
le. Do it now. Utility Co.,  00; • 

Inquiry No. 8604. -Wanted names of manufac­
turers of horse cli pping machines. 

O L D  CO I N S  A N D  STA M PS. 
li.75 P A I D  F O R  Rare Date 1853 Q uaners. K e e p  all 

money coined before 1875 and send 1 0c. at once for a set 
�e!�

o
yg��

n
f���n��m�. WI.'t!J���:� ��.: l;lioi,tN�V. 

I n q u i r y  No. 8 6 0 5 .  -- Wanted mnnufacturer of 
JZasoline tanks for gaSOl i n e  flati rons. Size a x  2� i ncbes. ��f 

�g����:.
ave spun brass s1des and cast brass tops 

Scientific Atnerlcan. APRIL 18 ,  1908. 

M O T l o, N  P I CT U R E S .  
TH E MO VING PICTURE W O R L D ,  weekly, 10 cents 

per copy i yearly subscription, $2. The only paper de-
i�;�1e��u;�*it:t3.Vi�o�;��u��c:��:�aci�1�.B��� :5a?J�f� 

Inquiry N o .  8606.- Wanted to b u y  a cutting and 
winding machine for narrow fabric bias binding. 

J nquiry No. 8607 .-Wanted to buy an electric 
incubawr. 

Inquiry �o. 860S.-Wanted to buy Broom ma­
chinery, J:sroom corn, Broom bandies. 

In qu iry No. 8609.- Wanted to buy an automatic 
coin controlled mach i n e  for v ending root beer, etc. 

flcr:"�;��f �o�ia�s'b\:�����i:�r��esses of manu-

Surfa c i n g  m a chine head. J. F. Stoll . . . . . . . .  883,920 
SUl'vey i n g  instrument, Ji". A .  Waugh . . . . . .  884 ,245 
Suspellde l' connector, adj ustable, A. '1'. :Moore 883, 899 
::)wagiug seamless crowns, press for, W. G. 

B ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884, 3 1 1  
S w i t c h .  S e e  Electric t i m e  switch . 
S w i tch point lock,  G. B. Blevins . . .  , . . . . .  , 884,006 
S witch stand, W. W. Scott . . . . . . . . . . . . . . . .  883, 981) 
S w i t c h i n g  device, Duffy & I rw i n  . . . . . . . . . .  883 , 701 
Taule pad , F. A. Brunke . . . . . . . . . . . . . . . .  884, U67 
Tank heater,  H .  Staud t .  . . . . . . . . . . . . . . . . .  884 ,232 
Telegl'al,hy, space. S .  Cabot . . . . . . . .  884 , 070. 884,071 
Telegrapby, space, E .  R .  Cram . . . . . . . . . . . .  884 ,076 
Telegraphy , space, J. S .  Stone . . 884 , I U (; to 884 . 1 09  
'I.'elegrap h y ,  space, S t o n e  & Cabot . . . . . . . .  884 , 1 1 0  
1'elephone receiver, L.  Steinberger . . . . . . . .  884 ,235 
Telephone support. O. K ra u s  . . . . . . . . . . . . . .  883 , 8 1 1  
Thread guide, I.  E .  Palmer . . . . . . . . . . . . . . . .  884 , 037 
'.rie and ra i l  fastening,  combined , R. T .  

Cumlllings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884 , 1 32 
Time indicating device, electric, W. 11'. 

Wentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883,992 
Tinning machine, device for feeding,  P. I Boston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884, 008 
Tire seali n g  device, G .  H. Ph i l l i ps . . . . . .  884 , 294 
'1'lre, vebicle wbeel, .T.  E .  '.fourtellotte . . . .  883 , 703 
Tobacco pipe, W. H. Hooker . . . . . . . . . . . . . . . .  883 ,954 
Tobacco pipe cleaner, A .  B. Wallen . . . . . .  884 ,057 
Tombstone, E. T. Morris . . . . . . . . . . . . . . . . . .  883, 733 
'1.'001 box, J. Swan . . . . . . . . . . . . . . . . . . . . . . . .  883 . 90 6  
Tool,  combination, J. E .  Sparks . . . . . . . . . .  884 ,229 
Tool band Ie, adjustable, Cunning hum & 

Henley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884 , 133 
Tootbpicks and tbe l i k e ,  apparatus for j n �  

casing, A.  H e r z  . . . . . . . . . . . . . . . . . . . . . .  883,803 
Toy . A. Craven . .  . . . . . . . . . . . . . . . . .  883 , 860 
Toy, F. Beaumon t ,  Jr . . . . . . . . . . . . . . • . • . . . . .  884 ,259 
Toy gun,  E. F. SIeal" . . . . . . . . . • . . . . . . . . . . . .  883,915 
'I'rack gage, L. Ba rceloux . . . . . . . . . . . . . . . . . . 8S;{. H: 
Traction engine, F. 1. Cass . . . . . . . . . . . . . .  883 , 934 
'frnnsom regulating a n d  securing mechan-

Ism. H. Bradley . . . . . . . . . . . . . . . . . . . . . .  884,261 
Transplanting macbine, C. E. & H. N. Dyer 884 , 1 39 
Transporting appliance and the like. J. R .  

'l'em pe rley, et a l .  . . . . . . . . . . . . . . . . . . . . .  883 , 84 1  
T rap door, W. O.  llfcCa i n  . . . . . . . . . . . . . . . . . . . 884 , 1 92 
'I.'rick pipe, F. 1. Judson . . . . . . . . . . . . . . . . . .  883, 7 1 7  
Trolley pole clalllp a t t a cbmen t ,  C l a r k  & 

Yingltng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,074 
Truck, cal' ,  T.  H. Curtis . . . . . . . . . . . . . . . . . . . .  8X:1 . 
TrUCk ,  yard,  H . Paulson . . . . . . . . . . . . . . . . . .  883 , 904 
Tubes, macbine for Illu n u facturing mount,  

J .  E . G raybill  . . . . . . . . . . . . . . . . . . . . . . . .  883 ,875 
Tug, chin. W .  E.  Knapp . . . . . . . . . . . . . . . . . . . . 883J 963 
Turbiue, W. A .  Loudon . . . . . . . . . . . . . . . . . . . . 883, 966 
Turbine, C.  W. Wellman . . . . . . . . . . . . . . . . . .  884, 058 
Turbine bucket, W . K ieser . . . . . . . . . . . . .  883,889 
Turbine bucket fastening, Alexander & 

Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883,926 
Turbine, elastic l1uld, M. M. Pearson . . . . . .  883, 905 
Turbine ,  elastic fluid,  J. G . Callan . . . . . . . .  883,932 
Turbine engine, reverSible, H .  Pie rce . . . . . .  883 , 9 1 0  
T u r b i n e  nozzle, W .  l(leser . . . . . . . . . . . . . . . . .  883 ,892 
Turbine wheel a n d  bucket, 'V. Kieser, 

883, 890, 883 ,891 
Turning and borIng macbine, automatic,  L. 

H. Brightman . . . . . . . . . . . . . . . . . . . . . . . .  884 , 1 25 
Type, casting lines or single, D. Petri-

Palmedo . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884. 293 
T,y pe,vdtel' carriage shifting mechanism, 

C .  W. Sponsel . . . . . . . . . . . . . . . . . . . . . . . .  883,753 
Typewriter macbines, time controlled coin 

operated locking device for, H . Bates 883 , 854 
Typewriting machine, E. B. Hess . . . . . . . . . .  884., 155 
'l'ypewritlng machine, C .  E. yetman . . . . . . . .  884 , 347 
Typew riting machine platen,  E. C. Philllps 883,909 
Upbolstery manufacturing apparatus, A. 

Frescbl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883 , 7 1 1  
Valve for a i r  compressors. A. F .  Batchelder 883,928 
Valve for engine cylinders, water relief, J. 

N .  Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884 ,096 
Valve fot i n ternal combustion motors, water 

coole d ,  B .  Loutzky . . . . . . . . . . . . . . . . . . . .  883,967 
Valve,  fu rnace. J. B .  Mcl\.e n n a n  . . . . . . . . . .  884 , 033 
VUlve,  hydraulic seal safety, A .  B. D rager 883,700 
Vehicle, �f. F. Gesericb . . . . . . . . . . . . . . . . . . . .  884 .014 
Vehicle folding seat, H. H. Pipe r :  . . . . . . . . .  884 , 204 
Vehicle gear, side spring, C. A. Behlen . .  883,686 
Vebicle, motor. A . Winton . . . . . . . . . . . . . . . .  884, 1 1 7  
Vchicle ,tandard, F. W. Bleckley . . . . . . . .  883 ,689 
Vehicle steering mecban ism , W. McGlashan 884 . 1 93 
Vehicle wbeel, O. M. Fraley . . . . . . . . . . . . . .  883 , 947 
Vebicles, m ud w i n g  for motor, G .  Fl'entzen 883 , 7 1 0  
V e n d i n g  apparatus, coin controlled, W. B .  

Sullivan . . . . . . . . . . . . . . . . . . . .  884 , 236 
Ven d i n g'  apparatus, coin-controlled cigar,  

W. B. Suillvan . . . . . . . . . . . . . . . . . . . . . . .  884 , 237 
Vending machine, J. G. Hull'man . . . . . . . . .  883,886 
Vending machine, Cigar, M. R . Meredith . .  884, 186 
Ventila tOI·. See Window ventilator. 
V i o l i n s  and violas,  chin rest for, C. F. 

Steckelbe:g . . . . . . . . . . . . . . . . . . . . . . . . . . .  883 , 755 
Voting macblne, F. A. Peterson . . . . . . . . . . .  884.039 
Wagon and truck,  combined, L. P. Carroll . 884 , 1 27 
Wagon attacbment ,  J. W. Liles . . . . . . . . . . .  884 . 173 
'Vagon bed and bay raCk, combined, J. S .  

Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883, 989 
Wagon bound, G. W. Sirrine . . . . . . . . . . . . . .  884 ,225 
Washing machine, O. R. Beier . . . . . . . . . . .  883 , 776 
Wasbing machine. C. E. Bean . . . . . . . . . . . .  884, 064 
W a te r and steam separator, condensed , J .  

E .  Purser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  883 , 825 
Water closet 1100r connectlon , J. W. Lyons 883, 896 
Water beater, electriC. H. N .  Roche . . . . . .  884, 343 
Water lleater, instantaneous, A. E .  Shipley 884,223 
Water wheel, W. J.  Pearson . . . . . .  884, 202 
Wave motor, G. T .  Fa l l i s . . . . . . . . .  884, 080 
Wea ther strip,  W. Wolfartb . . . . . . . . . . . . .  884 ,251 
Weed cutter and cultivator, F.  Baker . . . . . .  884 , 258 
We l l  operatlng apparatus, J. E .  Wise . . . .  883 .769 
Well tubing, A. Smith . . . . . . . . . . . . . . . . . . . .  884 . 048 
Wbeel, W. G. K l rchboll' . . . . . . . . . . . . . . . . . .  884, 093 
Wheel rim" vebicle, l�. A .  Seiberling, re-

issue . .  . . . . . . . . . . . . . . . . . . . . . . . . 1 2 , 777 
Winding machine, C .  E. Otto . . . . . . . . .  884 . 104 
Window ventilator, R.  Taylor . . . . . . . . . . . . .  884, 052 
Wire fastener, Mullin & W illiams . . . . . . . . .  884 , 1 89 
Wire rope. O. Tangrlng . . . . . . . . . . . . . . . . . .  883 , 7 59 
Work clamp, W. H. Bennett . . . . . . . . . . . . . .  884 ,004 
Wrench,  C .  O. Everhart . . . . . . . . . . . . • . . . . .  883 , 704 
W rench,  C. P. Jobnson . . . . . . . . . . . . . • . . . . .  883 ,887 
W rencb , C. S. Pederson . . . . . . . . . . . . . . . . . . . 884, 203 
Wrencb, E. H. Smith . . . . . . . . . . . . . . . . . . . . 884.227 

DESIGNS. 
Bead for neck cbalns or similar a rticles, L. 

El. F. Wacbter . . . . . . . . . . . . . . . . . . . . . . .  . 
Bottle.  G. A. Ball . . . . . . . . . . . . . . . . . . . . . . .  . 
Box . T. E . Murray . . . . . . . . . . . . . . . . . . . . . .  . 
B roocb , button , or buckle plate, A. C.  S tone, 

39 . 243 , 39 , 244 
Em blem, R. H. Hunt . . . . . . . . . . . . . .  39 .2 4 1 , 39 , 242 
G a s  generator, a cetylene. E. M. Rosen bluth . 39. 255 
Hub cap for motor vehicles, R. Huff . . . . . . .  39 .256 
Locket ,  B . B. Lederer . . . . . . . . . . . . . . . . . . .  39, 245 
Locket, E .  H . Lob rmann . . . . . . . . . . . . . . . . . . 39.246 
Pbotograph o r  picture holder. G. Thompson . 39,252 
Reel or bobbin,  M. L. Frings . . . . . . . . . . . . . . .  39. 254 
Ring o r  similar a rticle, �f. L. Robbins . . . . .  39 , 247 
Spoon , mustard, S. H.  M. Selb . . . . . . . . . . . .  39 ,250 
Spoons, forks. or similar a rticles, handle for, I 

W. C. Codman . . . . . . . . . . . . . . . . . . . . . . .  39,249 
Vending macbine caSing. B. M. Davis . . . . . .  39,257 

, 

The New No. 3 
, � 

Bulls-Eye Kodak 
Pictures, 3� x 4�. Price, $8.00. 

There was never a camera that gave more uniformly satisfactory 
results in the hands of:the amateur than the No. 2 Bulls-Eye Kodak. 
Its simplicity and accuracy did away with ' most of the opportunities 
for making mistakes. The No. 3 Bulls-Eye is simply a little larger 
model of the same camera, making pictures of a more desirable shape 
and size. Anybody can make good pictures with a Bulls-Eye Kodak_ 

The No. 3 BulIs-Eye;Kodak has the Eastman Rotar.y Shntter that is always set, 
meniscus achromatic lens, three stops, two finders. two tripod sockets. and loads in 
daylight with Kodak Cartridges for two, four. six or twelve exposures. Pictures, 
3� x 4� inches. Price. $8.00. 

Catalog of Kodaks free at any dealers or by mail. 

EASTMAN KODAK CO., Rochester, N. Y., The Kodak City. 

T H E  E U R E K A  C L I P  
The most useful article eVP: r invented 

for tbe purpose. Indts9pnsable to Law­
yers, Edtt.ors. Stud ents,  Bankers, In sur­
ance Compan ies and business m en gen. 
erally. Book marker and pape r cli p. 
Does not mllttiate t h e  paper. Can he 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all bouksellers. stationers and Detton dealers. or b y  man on receipt 
of price. Sample card, by mail , free. Man­
ufactured by (Jon solidatetl Safety 
Pin Co., Box 121, BloomO eld. N . .. . 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
$e'\'en honrs ON E CKlIiT. No 
W icks . No Smoke. No Odor. 

COLUMBUS BUGGIES 
BU'I.T B Y U. 

The Standard lor Quality Everywbere 
HOW SOLD DI RECT FROM O U R  FACTORY TO YOU 

SAVING Y O U  T H E  HOME DEALE R ' S  PROFIT 
. 

A ··Columbu." is  the vehicle you should buy. Don' t  take chances when 

�a�l;' ��:i�t�b�e S�;��:����' tJ�t� t�h6()(�tD!�1e�l�o�� . 
Ilrerr Vehlc/ • •  old 0" 0". ,,,II Mo"th Appro ra' 

T,,'a' and Gua'anteed Two Yea' •• 
w • •  ent JOU .a a cuatomer-once a Columbus customer-always a Columbus buyer. When JOU do bus�ncss with thi s  company, you are 

dealing with an old reliable manufacturer with a reputation built on quality 
and square dealing. We have Dugl!ies now in use sold over 15 years ago. 
W e  have thousands of customers�. who would not have an vthi n g  else. �R,r,£ O U R  CATALOG U E  01 COLU M B U S  B U G G I ES. 

r j �J . Runabouts. Phaetons. Surreys, Stanhopes, Car-

_ . i!:le�; afr�e�aw:r� fu�\t
b:o

!
.
ailed t.o you abso-

T H E  C O L U M B U S  C A , R l aC E  • H a R N ESS CO., 
2083 50_ H i gh Street, C o l u m b u s, O h i o  

CONCRETE EXPERTS 
MON EY -MAKERS 

Our course will start you in buslnefl.s i only common 
school ing necessary. We teacb h y  corresponl1ence. 
with apparatus, a new, scien t i fi c  and correct method 
of making concrete. Com merCial blocks ano other 
products of only 6 to 8 per cent. absorpt. i on made. 
<.:oncrete is the construct ion material of the future. 
We teach buslness men, farmers, m echa,nics and office 
men how t o  own and operate a payin� busin ess. Start 
now. AJRO courses in Reinforced Concrete Construc. 
tion a·n d  Design. Write for free cataloliZ. 

INSTIT U T E  OF CONCRETE E N G I X EEJUNG 

818 ()sxton B u ilding, Clcvcltuul, Ohio 

RUBBER ST.A}IP MAKING. - T H I S  

Absolutely safe. THEY SELL AT SIGH'i'. 
. Exduslve territory to good agenta. �Wrlt. for 

catalogue and 'prices. 

article d escribes a simple method of making rubber 
stamps with inexpensive apparatus. A thoruugh l y  
practical artic1e written by a n  amateur w h o  b a s  h a d  ex .. 
perience in rubber stamp making. One illustration . 
Contained in SUPPLEMENT 1 1 1 0 . Price 10 cems. �'or 
sale by MUDD & Co. and al i newsdealers. Chicago SOlar Light CO. llepl.G. Chicago 

GOES L I K E  SIXTY $60 S E LLS LI K E  S I XTY 
S E LLS FOR S I XTY 

G I LSON 
palmer Motors 

'Fwo and Four Cycle. One,  Two 
and Four Cylinder. Stationary 
atld Murine. On e t o  Twenty 
H .  P. Catal ogu e FREE. 
PALMER BROS" Cos Cob, Conn,  

New York : 3 0  E:\st 20th Street 
Philadel phla : The Bourse 

Boston : 85 Union Street 
Portland, M!O. :  Portland Pier 

Seattle, Wash . :  Colman Dock 

The Edison Concrete House 
Ho,!, it i� constructed, how much it w i l l  cost, is it practical from an architectural and 
.engl�t.enng s�andpoi n t? These and other i m portant questions relating to the st ructure 

TRADE MARKS. are dlscussed In a good. t horough, ill ustrated articl e publ ished ill SCIENTIFIC AMER I C A N  
Agricu1tural machinery, certa i n ,  R o c k  Island SUPPLEMENT 1685. Price 10 cents by m a i l. Order frOln your newsdealer or from 

Plow Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68,401 l\'UNN &: COMPANY, Publishers 36 1 Broadway, New York, N. Y. Bee r, Peoples B rewing Co. . . . . . . . . . . . . . . . . 68 , 428 :.. ••••••••••••••• I:l ............................ . Beer, Jager, Enterprise Brewing Co . G8 , 4 1 8 ,  68,419 1 . 
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Special Engine Offer 
Here is an engine we Know 
i s  all right. The " Brooks 
Special" has copper water 
1 acket, complete madne 
and electrical equipment ,  

$65.00 ready to in stall. Weight 
about 50 lbs. , 3 H. P. 

Will supply this engine, together with 
special 15� foot knock-down . launch frame, 
built especially for it, for $70.00. 

Don't buy before you investigate tbis.  Send for our 
en£"ine catalogue-it's free. Save money by getting our 
s pecial low combination prices o n  all sizes o f  engines and 
boat frames. when purchased together • . 

B , o o k s  Mfg .  C o . .  4 0 4  S h i p  St .• Sagi naw. M i c h .  
Originators of t h e  Panern System o f  Boat Building. 

With the Merkel Spring Frame Motorcycle 
Al l Roads are Smooth Roads, and -

Every Ride a Pleasure Ride 
The 1 908 MERKEL ride� w i t h  aD e.'lsy sprin� that 

makes mc.torcychng a keen enjovmen t  - �lides along 
smooth1y without jar or jolt. ,Vith its Spring' Fr:une, 
DOllhle Grip Contro!.  and B:il l  Bearin� Motor, which ll1:ly 
be h : , d  with :\'l:lgneto Ign ition , it stands out pre-E:minell Uy 
a s  the foremvst Amt'fican Motorcycle. 

Our booklet tells the story-send for it.  
MERKEL MOTOR CO. 

I \ Z8 Z6th Ave . •  Milwaukee, Wis. 

A motorcycle that anyone can handle. 3 full H. P. Sin�le 
2Ti p control. ordinary dry cells , Auto-Bi cush ion spring forks. 
long wheel base. AUlo-Bi red.  black. o r  silver gray fi nish. 

It's a wonderful hill  c l i mber and built  for the usc of the aver­
age man. Responsible a2ents wanted in unoccupied territory. 
The Auto·BI Company .  1 450 Nla�ara Street. Buffalo. N. Y. 

Kerosene Marine 
MOTORS 

This motor uses 
kerosene. vaporiz .. 
ing it by an en· 
tirely neW method 
from heat of ex· 
haust pipe and 
does not draw the 
charge into base 01 motor. Uses 
ZO per cent. less 
fuel than on fa..,. 
line. �Ives 10 per 
cent. more power. 
Starts on gasoline and uses regu· 
lar jump spark i\lllition. Cannot 
flood, base fire. or waste fuel. 
Ten ,iz .. ; I ,  2 and 3 cylinders. 2 % to 27 horse 
power. Write for illustrated catalog. 
DUBRIE MOTOR. CO. ; 421 G uoin St., 

Improved Combination Lathe 
for m echanlcs, m odel 
makers. expeJ"lmenters 
nnd amateurs. Hollow 
st.eel spindle. '.rhe foot 
motion is of the 1 m -

fy
r��� 

e
C�rc���

s:��Pg:� 
iron saw table perfectly 
adju sted Guide and 
slide move to and fro 
readily. and are ul ways 
true to the saw. Slide 
may be set at anv angle . 
$45, $50 • •  55 and $60. 

������t;.;., A. J. WILKINSON &. CO. 
Machinery. etc. 

1 84- 1 88 Washington St. 

.. . '- -� BOSTON. MASS. 

N OVELTIES & PATEnTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACH INERY. 
E . KONIGSLOW STAMPING & TOOL WORKS. CLEVE L A ND. O. 

:tiz{':'� STORAGE BATTERIES 
STATIONARY and PORTABLE. Any size for 
any duty. Oldest and truest system in ,the world. 
Hioh Oapacitv. Lana L;!e. Send for catalogue. 
HASCHKE STORAGE IATTERY CO. , 270 Michigan AVI .•  CHICAGO 

TRADE M AqJ(S 
DESIGNS 

COPYRIGHTS &C. 
Anyone sendtng a s"etch and description may 

quickly ascertain onr opinion free w b ether an 
invention Is probably patentable. Communica.­
tions strictly conOdelltial. HANDBOOK on Patents 
8e

��::�ts ?��:� �g����:°Kt':,"ri';:r�g&�t:a��ive 
special notice. without charge. In the 

Sti¢ntifit Jlm�ritan • .  
A handsomely l11ustrat.ed weekly. I,arllest clr. 
culation of any 8cientiHc journal. Terms, $3 a 
year ; four months. ,L Sold by all new8dealel'll. 

MUNN & CO.36 1 Broadway. New York 
Branch Omoe. 626 I'.St.. WaohlnKtoo, D. t:: 

Scientific AInerican 
Belting, ma chi ne , Frank l i n  Cotton Mill  C o  . . 68'4. 52 1 
Beverage, B la c k  D r u g  a n d  Chemical Co . . . . 68 ,414 
Boots a n d  shoes,  lea tber,  A .  F .  Cox & Son 68, 4 1 0  
Bread, A l t o n  B a k i n g  & C a t e r i p g  C o  . . . . . . . . 68 ,433 
Brushes, P .  M aendler . . . . . . . . . . . . .  68,303. 68, 394 
Butter,  E lg in Butter Co. . . . . . . . . . .  68 , 4 1 6, 68 , 4 1 7  
Buttel"  S w i f t  & Co . . . . . . .  68 ,430 
C a n ned fruits a n d  vegetables, A u g h i n b a u g b  

Ca n n i ng Co. . . . . . . . . . . . . . . . . . 68 ,404 
C a n ned f r u i t s ,  vegeta bles, a n d  oy ste rs , H. J .  

M c G r a t h  Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 
,Canned vege tables, H. von Glahn & Sou . . .  . 
C a rpet s"'·eepers, N a tional  Sweeper Co . . . .  . 

'Ce men t  hlock machines,  B u rre l l M a nufactur-

68,406 
68,465 
68, 396 

i n g  Co. . . . . .  . . . . . . . . . . . . 68, 380 
'Chemi ca l p repa ra tions . cer t a i n , E .  Hom a n n 68, 422 
Cleaners a n d  polishes, ce rtu i n , A. J. \Velch 68, 403 
Cleansing,  ! sterilizing,  and p u r i f y i n g  flu id..! 

Debls & Stein . . . . . . . . . . . . . . . . . . . . . . . . . 
,Clock s  a n d  d ia ls therefor, Newman Clock Co . 
Glotbing,  cert a in , U n i ted S h i r t  a n d  Collar Co . 
Coffee, Seven Day Coffee Co . . . . . . . . . . . . . .  . 

· Coffees, teas,  a n d  spices, W. T. Bass & Co . 
Corse t s ,  J\:ops Bros. . . . . . . . .  " . . . . . .  68 , 454, 
Corsets, Weingarten B ros. . . .  � . . . . . . . . . . .  . 
Den i m s ,  B. E. Noble . . . . . . . . . . . . . . . . . . . . . 
Diamond polishers' i l'Oll wheels,  H. F. :M a a s  
D i e s ,  d i e  s t o c k s ,  a n d  scre\v t h reading tools, 

H a r t  M a n u f a c t u ring Co. 
Feat b e l's  a n d  goods made therefrom, ostr i ch , 

68,437 
68,397 
68 ,460 
68,429 
68, 4 1 3  
68.455 
68, 461 
68, 4 69 
68,467 

68 , 383 

K a ffi r  Plume Co . . . . . . . . . . . . . . . . . . . . . . . . . 68,423 
Fertilizers,  Rusin Monumen t a l  Com pa ny of 

Anne A r u n d e l  C o u n t y  . . . . . . . . . . . . . . . . .  68 , 400 
Fertilizers, cer t a i n  phosph a t e ,  Read Phos-

p h a  te Co. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  68,457 
Files, letter and document,  C.  H .  Besly . . .  68 , 451 
F oods ' and bean s, ce r t a i n  cerea l  a nd stock, 

Valley City M il l i n,:; C o. . . . . . . . . . . . . . . .  68, 4 4 9  
Foods and , reli shes,  cert a i n ,  E.  C .  F l a ccu s  . . .  68,405 
F r u i t s ,  dried, J .  K .  A r msby Co . . . . . . 68, 408, 68.4D9 
G e l a t i n ,  food, J .  & G. Cox . . . . . . . . . . . . . .  68, 407 
G l ass siphons,  I\: osc h e m k  Bros. . . . .  68,390, 68 , 391 
Gloves, leather,  Straw bridge & C l oth ie r  . . . . .  68 ,458 
Gum, ebew illg , Baltimore Chew i n g  Gum Co.  68, 434 
H a m , bacon, and sausages, "T. H. M i n e r . 68 ,442 
H a tchets ·a n d" saws, Russell & Erwin Ma nu -

faetUl'iug C o .  . . . . . . . . . . . . . . . . . . . . . . . . . .  68, 402 
Hats and caps, H a w e s  H a t  Co . . . . . . . . . . . 68 .453 
Herba l tea,  E . F. Wujcik . . . . . . . . . . . . . . . . .  68,450 
Hooks a n d  eyes, li'r3 nci s Hook & Eye & Fast-

ener Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68, 420 
I n k  r i bbons and ca rbon paper , F. S. V\'ebster 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. 382 
Jewel r y .  e t c . , Goph i r  D iamond Co . . . . . . . . . . 68,421 
Lard. oleoma l'gal' i l l ,  a n d  cer t a i n  mea t s ,  S w i f t  

& Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68, 44.8 
l\fa l t  preparation for m a k i n g  a beve rage, 

S t rohmoyer & A rpe Co. . . . . . . .  68,447 
M a n tles, lumps,  a n d  Inmp fi t ti n g s ,  i nveded 

incandesce n t ,  vVelsbach Co. . . . . . . . . .  68 , 462 
Med i c a l  an d surgical plasters.  PhysiCians 

Chem:cal  a n d  Drug Co. . . . . . . . . . . . . . . . .  68,445 
Med i c i n e ,  cer t a i n ,  "T . H a rt m a n  . . . . 68, 466 
M i l k ,  crea m ,  a n d  bu tter , A l t a  V i s t a  C ream-

ery Co. . . .  68, 41 1  
Needl€s, sew i n g  a n d  k n i t t ing, Thomas B u r-

pel' & SallS . . . . . . . . . . . . . . . . . . . . . 68.431 
Over a l l s  a n d  coa t s  t o  match tile same, 

Swcct, Orr & Co. . . . . . . . . . . . . . . . .  68 , 459 
Picture frame machines,  vises, unu m i ter 

boxes, I-I .  C . M n l'sb . . . .  68, 39� 
Plumbing and .. steam fi t t i n g  suppl ies , cer-

t a i n ,  Ashcroft M a n ufnct u r in g  Co . . . . . . . . 68,379 
Popco r n ,  popcorn confec tions,  and candy,  

E n  ton & Hobbs . . . .  68, 438 
Pyrogl'al) h i c�1l i n s t l'UD1en t s  and a Pl)li a llc('s 

t b el'efol', H. Hol ton . . . . . . . . . . . . . . . . . . .  68. 440 
Rem.edy, ce rt a In , M y s t i c  W i n e  of I.ife Co . . 08.443 
Remedy, corn . A .  R .  C u n t e i· . . . . . . . . . . . . . . .  68, 435 
Remedy fol' ce rt a ill di5e'3ses,  "' . P . Dn r l i l l g  68 . -1 R 6  
Remedy for cert a i n  d i seuses, L .  P i e n u s  . . . . 68,446 
Remedy for cougb s,  colds, and c a t u t' l 'h,  :\l a r-

kel't Medical Co.  . . . . . . . . . . . . . . . . . . . . . . 68, 441 
Rifles. shotgulls,  pIstols , fi n d  revolvers. l\L 

E. Joh nson , trustee . . . . . . . . . . . .  68 .385. 68, 389 
Rubbf'I' boot s , shoes, and sole s,  N a t i on a l  

I ll d i a  Ru bbel' Co. . . . . . . . . . . . . . .  68.425.  68,468 
Salves a n d  o i n t m e n t s ,  c e r t a i n ,  FOllquet e t  

Cle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68,439 
Shears u n d  scythes, sh eep , Colum b i a n C u t-

lel'Y Co. . . . . . . . . . . . . . . . . . . . . 68 , 38] 
Shoe dl'esslngs.  Ove l'brool, Co . . . . . . . . . . . .  . .  68, 308 
Shoes h a v i n g  l'ubbflr soles, tennis,  N a t io n a l  

I l l d i a  R ubber Co. . . .  . . . . 68,426 
Silk, wool . and cot ton piece good s, '· L E. 

Pan ton . . . . . . . . . . . . . . . . . . . 68.470 
Soa p, M a n h a t t a n  Drug Co. . . . . . . . . . . . . . . . .  68.424 
Soa p ,  W i sdom Soap Co . . . . . . .  68. �:l2 
Socks and stoc k i n gs, .J. H. C l u rk . . . . .  68, 4 1 5  
S toves, runges, a nd parts then'of , Lincoln 

Stove n IHI � Range Co. . . . . . .  &.�. JE')I) 
T�a , A l'buckle B rothers . . . . . . . . . . . . . . . . . . . 68. 4 1 2  
Thrend . s i l k ,  cotton , and fl u x ,  NOll o t u c k  

� l li � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ti n ,  rOOfing',  J. S . Hoy . . . . . . . . . . . . . . . . . . . . 
Ton ic,  stocl;;; H n d  pou l t ry ,  N e t l'o C hem i ca l G o .  
T w i n e  a n d  conI . L inen T h read Co . . . . . . . .  . 
Type. fon t s  of. American T,rp<, Founders Co. 
V ei l Ings , WOVPll , L. EI'steill  & B ro . . .  
"l'1utches, w H t ch cllses Il n d  moveme u t s ,  A mer-

68. 427 
68 , 384 
68. 444 
68. �02 
fo8 .378 
68,464 

i c a n - S w i s s  'Vatch ('0. . . . .  " . . . . . . . . . . . •  68,3.77 
Whisky,  Wood rord D i s t i l l i n g  C o  . . . . . . . . . . . .  68 . 463 
Woo(l polish : Pel'? l n a l - Pollerlll l ttol  Gesel1-

sch a r t  mit beschra n k te l'  H a f t u n g  . . . . . . .  68, 399 

LABELS. 
"Birchfield M i l l s . " fol'  mll�li l l  and mus1in 

garments.  B i I' lwnfeld S t r a u s s  & Co . . . . . 
"Eden G l"lll , "  for ctl n t u lollp seed , D. V .  

I B u rrell  . . .  . . . . . " . . . . . . . . . . . 
"En hll rs(l l' icka , fo r a t o n i c  beve rage, G . '1'. 

1 4 , ] 33 

1 4, 1 32 

" Porosknit" the Coolest, Best 
Summer Underwear for Men 

Open knit so that the breezes of fresh air can 
cool the skin and also allow the heat and odors of 
perspiration to escape. Feels good next to the 
body-soft, easy fitting and well made. A most 
durable texture of the finest long staple yarn­
knitted to give long wear. 

M A D E  IN ALL S T Y L E S  at 50c. 
" Porosknit " Underwear comes in long sleeves, short sleeves, and 

athletic shirts and ankle length and knee length drawers. Remember 
that all open knit shirts are not " Porosknit. " There's a decided 
difference. We sew the " Porosknit " label on every genuine 
·" Porosknit ,; garment. Insist on it-it's your protection. 

• 'Poroskn it" Unton Suits for Men. $ 1 .00. If you can't find 
" Poroskn it" write for our booklet. " Inside Information. "  

CHALMERS KNITTING COMPANY, 21  Washington Street, Amsterdam, N. Y.  

They take t b e  finest pOint obtainable of 
any lead penCil, are least liable to wear 

therefore more lasting tban an y others. 
' 

. SOld by all stationers and dealers in arl ibts' materinls. Sample sent tG all parties ln�resu>d OD. receipt of 10 cents io. postage st.amps. 

F ABER. • • 49 DIckerson 
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. LET  US  B E  YO U R  FACTO RY 
S TA M P I N G S .  M O D E LS,  E X P E R T  W O R K  

'1/ I E la.OR t: M A (' lI n /:  A�D s T A M P I S Il ('0. V10 Jl nmt l t on ""t • •  ('It· ,  elund, O. 

• Corliss En�jne8, Brewers' 
and Bvtt lel's' MaC h i n ery. raE VIL'rEll M �·G. CO., 899 Clinton "t .. Milwaukee, Wis. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions deveioped. Special !'.I achlnery, 

E .  V. BAl l l A R D .  24 Frankfort Street. New York.  

w Atr��.p·In���O�:,,�?�lN�ay ���� �K�1v��� 
diem t o  $·tOO per diem. An examtnation w ill he lJ eld at 
the Navy � ard. Washingtun. D. ' . .. A pr il 21. 101. 8. for the 
purpose Of estab l i s h i n g  an el igible register of l abora· 
torians. ]'or application and 1 urther information ad. 
dre.ss. " Commandant, Navy Y ard, Wash ington, D. C." 

W f:  \\' .\ ' 1' F U I( ' I \ ' I· F .\ ( "r l ' IC I '\I ; .  4i t1'S. 'I t  11 IHPIIl !! • '1PIllIll I lI!, (·,I .... tI lUr. plat lUI! ;'laavc "1 1 1 ' _  <'IHI  fncI l 1 t!e� f(J!' lllanufa(,f lll' lnc u,l t Pl lt  !u'tH:lp",.  'l,Jlt·­
(, lnl mn�hlllpry. t ool...  Ho ))letal "'W'ork 111 tLll I t  .. 
hranches. LC't lHI d e \' p l o p  ylJtlJl 1 1 1 4'.1. �pt onr £""11-
maT e ;  If matte i n  IU ptnl .  Wf' make I t  X \ 1' 1 0 ,"  \ I 
�TA'" PI XC; '-" "; U·:C. 'VOH I' �. Ijl .J p fler"'I..H,l ';;:'t , Ch l t"l !! "  

Lovegr u n  . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 , ] 2 8  RUBB ER 
"Hea l · A1 . "  for slllve,  E l' i c k a  Mfg. Co . . . . . . .  1 4 , 1 30 
" M a l t  Rose . "  for bON, Heno B rew i ng Co . . 1 4 , 127 

PAR-KER-, STEARNS 6: CO., 

Expert Manufacturers Fine Jobbing Work 
EXPEnU:N(J]m IN Dt:yt:I,OPJ�f; 1"." I:,\TlO '"  

::Uodel lUn(·hinc nnd }:le(>trJ('!\l "�ork 
C. 1'IE fZlIAXN, 198 F.lclCuth AH'h1H', 1,01l!; h.lanll (1 l y  

"Mother Jones B u g  Poison , "  for n d isinfec -
tHllt ,  A .  '\V e i n s t e i l l  . . . . . . . . .  . 

"OvC'l'l a n d , " for cigHl's,  C. B. He nschel Mfg. 
Co. . . . . . . . . . . . .  . . . . . . . . . 

"Reliable , "  for cigul's,  C . B. Hen schel Mfg. 
Co. . . . . . . . . . . . . .  . .  

"Sch i l l l 1l g ' s  Bes t , "  for fl u  vori l lg ex t r ac t s , A . 

228.239 South Street. New York 
1 4 , 131 

1 4 , ] 24 
Experimental & Mode l  Work ?:ir. &: (lc:!':ice free. W m .  "ardam & Son. 45-51 Rose St,N Y .  

Sch i l l i n g & Co. . . . . . . . . . . . . . . . . . . 
HScot t ' s  Speclnl . " for cotton o u ter gu rmen t s . 

i n clnding- overalls a nd coa ts.  W. H . Scott 
"Stnndarcl Clothes of D i s t i n c t i ve C h U I'Hcter. " 

1 4 , 1 29 
E L EC T R I C  G O O D S.-Bla' Cat. 3 cts. Want 

1 4, 1 34 Agents. Oblo ]j;Jectric Works, Cleveland, O. 

for clothes. Rosen t h ul i\'1anufactul'illg Co. 14 , 135 
"The Bur1w r , "  for ciga rs, C. B .  Henschel 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,]26 

PRINTS. 
"Agn l n . 1 suy-·Don ' t  Be Odd , "  for flour, 

Washburn C rosby Co. . . . . . . . . . . . . . . . . . .  2,254 
, j A n  Adler Spring Top Con t . "  for men '.s 

spring appa rel for 1908, David Adler & 
Sons Clotbing Co. . . . . . . . . . . . . . . . . . . . . . .  2 , 258 

"Col lege C u t  Trouser s , "  for trousers, J. 
Peavy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,256 

I l0asis,  I roquois and Beacon Light Bucks,  
Congress Playing Ga rd s , " for pluylng 
cards.  Unitec.1 Stu tf'S Pln.v i n g  Curd Co " . .  2 , 255 

"Tbp Bell TaIlors of New York . "  for cloth-
ing, Bell Tailors of New . York . . . . . . . . .  2 , 257 

A pri nted copy ot the specification and d raw i n g 
of any patent in the foregoing l ist , or any patent 
i n  prin t  i ssuec.1 since 1 863, will  be furnisbed from this office for 10 cen ts, p rovided the name and 
numbe r of tlle patent desired and tbe date be 
given. Address Munn & C o . ,  361 Broadway, New 
York. 

Canadian patents may n ow be obta ined by tbe in· 
ventors for a n y  of the inventi ons n amed in the fore­gOing Ust. For term s and fu rther particulars address Munn & Co., 36] B roadway, New York. 

MODELSlCH'CAGO MODEL WO R K S' 
• 17.9 E. -MADISON sr CHICAGO IL L ESTABLISI-IEO /861 W R I T ,  !'OR C Ao T,.. l C G U f  o r  ", (I a n  S V pp'U E S  I 

INVENTORS ����������reOI�I���� 
to order ; Jarg-est equipment ; 

lowest prices. Send perfect sample for F R E E �Hll
est�AlkEd

T��L 
eco�

t
. 

ail�
i�t. A, CinCinnati, O. 

D I E  r SPE C I 4 L I M O DE LS WORK I TOOLS I N OVELTIES 
EXIH'rinHtutnl nor" fur 'n\("ntor� 

n. TURNEU TOOT, CO ..  21ti 1;0. C\lnton 8t . . elo .. o",,, 

MASON 'S  NEW PAT. W H I P  HO ISTS 
save expense and l iab l llt  y inCident t o  Elevators. 

Adopted b y  princi pal 8toreb ouses in New Y ork & Boston 
M aufd. by VOLNEY W. MA SON & CO.,  Inc. 

I»rovtdence, n. I., U. S. A. 

LEARN WATCHMAKI NG 
We teach tt thoronghly In liS m any m onths as it 

formerly took years. Does away with tedious apprerl­
ticesil ip.  Money earned while studying. Positions se­
cured. Easy terms. Send for catalog. 
ST. LO{;lS WATCJl MAKING SCJlOOL. St. Louts. l\ o, 

n �n�fo!k��!O�� PO����!�l�: 
25c. Parlor Tricks Catalogue, free. 

MARTINKA & CO . . lIl frs .. 4\)3 Sixth Ave . •  New York 

V E N T R I L O Q U I S M  
T.earned by any Man or Boy at home. :;mnll cost. Send 
to·day 2-cent stu m p  for particulars and proof. 
o. A. Smith, Room 6V4, �040 Anoxvllie A,'c., l'eorln, Ill. 

FREE Squab 
our Book, 

t. make money breed ing' Squabs 
361 Howard St, Mclrole, Mal. 

�TH ' S C H W E R D T L E  STA M P C O . 
�. STEEL  STAM P S .  L ET TE R S  & , f'l GURE S . - .. B R I D G E P O RT • •  CO N N .  

DON'T BUY GASOLINC CNGINCS �,t��;�!;Jl���i��:{�; 
alcobOI engine, superior to any one-cyl1nder engI ne ; revolution Izing power. Its weig

�h t  and bul k  are hair that of sIngle cy l i nder engi nes, w i th greater d llrabl Uty. Costs Less to Bny-Less to Run. QuicklYl.�81ly started. Vibration practica l ly overcome. Cbeaply mounted on any wagon. It is a. combinati on portabl e statI onary or traction engine. SEND FOR CATALOGUE, '.l·.u.E TEMPLE P"I1M" CO .• >lIe .... . JU ealrhe r and 15th Sto •• Cblcu\,:o. 'IHIS IS OUU FIF'IY.FU;'I'H 'YEA U. 
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Garden Hose 
Rubber Belting 
Steam Packing 

Rubber Specialties 
N. Y. BELTING & PACKING CO. 

L. I M I T E D  

91 a n d  9 3  C h a m bers Street 
N EW YO R K  

WRI TE FOR CA TALOGUE 

Any energ-etic, po.!rsistent maD or womSD of intelligence 
caD estabhsh a paying business with a 
Moving Picture Machine 
The in"estm�nt is small Rnd enter· 
tamments caD be given in halls, 
�:

o
e�e�:�h��i:��' �!:�ll� 

most popular forms of amnsement 
and a �ood machine assures II. 
profitable business. 'We fur· 
nish full instructions-no ex· 
perience is necessary. Our 
rl;bt

neDo::;�t 
T
b
l
l:;

b
��y

r
�
c
:� 

have had OIlT free cablog. 

Kleine Optical Co. 

Scalos All varieties a t  l owest prices. Best Railroad 
Track and Wagon or Stock Scale. made. 
Also 1000 useful articles, including �afe8, 

Money. Lls��F!:'e';,� a8�%�G �I�bl��' eg��bT�o�
a

J� 

THE OARDNER 
I H. P. (jasoJine Engine 
can be used for any power purpose. 
It Is safe, Simple and economical to 
operate. Can be installed any place 
'W� ��axI�rl

s 
siz�'l f��t�'i,:�������: 

Write at once for prices and 
printed matter. Enclose stamp to insure a prompt reply. 

GARDNER MOTOR CO. 
6011 Delmar Ave., St. LouIs, Mo. 

BAVSCH f4 LOMB 
Projection Apparatus 

Our Model C is one of our newest and best 
types. Its construction is rigid and strong. and it 
·embodies the' best features that heretofore have been 
found only in our higher priced apparatus. 

The instrument is simple. efficient. portable and convertible, 
and can be used either ain¥le or double with a dissolver'­
Made for arc liaht or acetylene vas. Price complete with hand feed electric lamp, $50. Send for d .. criptive circular 

Bausch & Lomb Optical Co: 
Carl Zeiaa, Jena George N. Saellllluller 

0 1 1  i c e . ;  San Francisco 
New y",k W .. hinlllon 

B o s t o n  L o n d o n  
Chicago F ranklort 

ROCHESTER. N. Y. 

A WATCHMAKER. 
Bradley Polytechnic Institute 

Hor�::�l�� �Iw!���
en' 

, , Formerly P:1n;ons Horological lost. 
Lnrgest and Best Wateh Seho o l  In .!merlea 
We teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 
Tuition re!lsonable. Board and 
rooms nenr school at moderate rates. 
Send for or Information. 

Bui l d  Your Own Sma l l  Engine 
We sell sets of castings u p  t o  2 horse 

power. Also bOilers, locomotives, gas 
enl{lnes, etc. 32'P"lle catalogue for lOco 
in stamps. This amount refunded on 
order amounting to $1.00 or over. Con­
tractors for l!�ht machinery of every 
descriptioa ' 

S I P P  E L E C T R I C  A N D  M A CH I N E  C O .  
Keene S t . ,  Paterso n ,  N .  J .  

1..m::2�:l 
Reliable, Reversible. Two Cycle. 
Two and Tbree Port. Guaranteed 
for one year. S i mple and easy to 
operate. Our Free Catalog A 3  Is 
worth your having. 

Send 10 cents In stamps for our 
book entitled . �  Ignition, Vapori za.­
tion, Installation and Operation 
of a Gasoline Motor. "  
C O . .  D etroit. Mich. 

J A G E R  
4-Cycle 

Marine 
Engines 

Sk!!lfnlly d esigned a n d  well  
bmlt. Sin�Je lever contro1, com ­
b intng a utom atic carburettor 
::�� :C::� r����

n
��'d r�11:�IPtf; 

under m ost trying conditions 
Stzes a to 60 h. p. Send for catalog. , 

C H A S .  J. JAG E R  C O .  
2 8 1  Fran k l i n .  c o r .  Batterymarch S t .  

Bost o n ,  Mass. 

Scientific American 

I . _ 

ohe Howard 
Watch 

There's small satisfaction in always beinZ' open to correction The HOWARD was the first American watch (1842) ; it has held 
on any poiI,lt. Yet men put up with near-time as though first place for sixty-six years and has been finer every year. 
there was no such tbing as accuracy. Not every jeweler can sell you a HOWARD. If you have 
A HOWARD owner may find pleasure in verjfyin� the any difficulty in finding it. write to us for the name of one 
time as he passes the jeweler's window, bUl he is not the who can supply you, 
man who stops to •• set " his watch, H e  can face a chrono- The price of each' HOWARD watch-from the 17-jewel. 14 K 
meter w ithout an apology. He walks up to the window with Gold-filled cases (guaranteed fo[ 25 years ) at !35 .  to the 
calm assurance-as one meets an equal. 23 -jewel, extra heavy 14K Gold cases at !1 50-is fixed at 
It 's  the movtment and adjustment that make the HOWARD the factory. a nd a printed ticket attacbed, 
the:- finest practical time-piece in the world-not the number Find the right jeweler in your locality and ask him to show 
of jewels or the amount o f  gold in the case. It' s a matter you a HOWARD- learn why it is more highly regarded than 
of scienc� : of workmanship. any other watch and why there is distinction in carryin2' it. 

Elbert Hubbard visited the home oftbe HO \VAR n Wateh and wrote B book about It. If you'd like 
��[:l!,�!)!I����:�e�ul'i!It::V:l�&'iI':��::i��8e::�--;f:l!:��of';���:�:l:: :: :::��t�h 'b°uuyetI8o a little 

H O W A R D  W A T C H  C O M P A N Y ,  B o s t o n . M a s s . 

Economy and Service 
Model S-Runabont 

$8S0 

FOR every dollar investec:!, incl uding 
purchase price and maintenance, 

. there are two to three times as many 
miles of actual service in a Single Cylin­
der Cadillac as in any other motor car. 

This is not an empty ·c1aim. It is a fact 
borne out by the experiences of 16,000 
users all over the world. Many of these 
have owned their Cadillacs for fi ve 
years, have driven their cars 60,000 miles 
or more and are still using them. 

No Cadillac. so far as we know, has 
ever been discarded because worn out or 
unfit for further servke. If you want 

The ·Tnrth about the Automobile 
and What it COlts to Maintain One 

send for our Book let No.47 c onta i n i n g  the 
sworn affidavits of a large number o f  users 
show i n g  an average e xpense for repa i rs to 
Cars of less than SO cents per week and aver­
aging more than 1 8  m i les per ga l lon of gaso­
l i ne under al l r9ad conditions-mud. sand, 
snow, h i l ls,  m ountains.  

The S i ng l e  Cy l inder Cadi llac trave l s  any 
road that I s  n o t  ent i re ly i m passable and Is 
capable of 30 m l ies  per bour. 

It Is fully descr ibed I n  Catalog T 4' . Mailed' on request. 

Prias include pal,. Dash Oil 
Lamps, Tail Lamp and Horn. 

CADILLAC MOTOR CAR CO. 
Detroit. Mlch. 

.1'Iember A. L. A • .1'1. 

.-The Reliable Dayton Motor 
T h e  motor c a r  trlumpb of t h e  day. Proved mecbanlcal· features found 

In no other car of carriage type. Expensive features of ordinary 
motor cars eliminated. Solid, rubber tires. Gtves maximum service 

at the minimum of cost. Any speed up to 25 miles an bour. It Is 
a pracUcal car tor year-around service. A sensible car for sensible 

people and the tlrst motor car to return' a dollar's worth of service 
for every dol1ar of first CO&t and maintenance. Succeeds 
th e horse ; not tbe locomotive. Compare tbe Reliable 
Dayton pOi nt for pOint wltb other cars. 

C alalolr will be sent OR requ est, 

RELIABLE DAYTON MOTOR CAR CO. 

M E N N E N ' S  
BORAT E D  TALCUM 

T O I L E T 
P O W D E R  

for After Shavi ng. 
Jnslst that your barber uses Mennen's 

Toilet Powder after he shaves you. It  Is 
Alltlseptie, and will pre,.ent any of the 
many skin diseases often contracted. 

A positive relieffor Prlekly Heat, Cbaftng 
and all afflictions of the skin. Removes all 

���:Y'�h!r�:�:����d fo��J5 �:��s�n'S;;��kriJ;.���' Sold 
'GERHARD MENN E N  CO •• Newnrk, N. 

Dept. 27, Chicago; III.  

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

P R E PA R E D  R I  H I . MART IN ,  ASBESTOS FIBR E  O FF I C E , ST . PA U L  B U I L D I N G  
for Manufactu rers u s e  220 B 'way, N ew York. 

�8u U S E  GR I N DSTONES  P 
(f so we can SUPPlY you. All slZe� 
ID o u o le d  and u n ln u u n l e d ,  always 
kept in stOCk. R9mem"oer, we make a 
specialtyof sel ectinll stones for alJ 8pe� 
cia1 p urPQses. Send for catalooue U I " 
The CLEVELAND STONE CO. 

2d Flo o r .  W i l s h i r e .  C l eveland.  O . 

APRIL 1 8, 1908. 

Pierce Motor Boats 
and Engines 

are guaranteed satisfac­
tory in every way. Sta u nch a n d  
Safe, they combine dependability 
and durability with lightness, speed 
and comfort. Equipped with P i erce 
Noiseless Motors; the perfected 
res u lt of 23 years experience in 
building gasoline Motors . Both boats 
and motors are guaranteed free from 
a l l  d e f e c t s  
-we replace 
at o u r  e x­
p e n s e a n y  
p a r t  t h a t  
proves d e ­
fective­
whether 
within one 
year or five 

14.1 Iflehlgan A.TeDDe,Chleago 
8Iegel·Cooper,N'ew York 4;ltr Butler Motor Car Co. 

EFFICIENT POWERS 
THAT A R E  ADAPT E D  TO TH E US ES 
OF ALL CLASSES O F  M E C HA N I C S  

I .  JI .  C .  GASOLINE EN I;IN ES 
are built 'on slron

f.
' simple lines. AcceSSlbihty of parts, perfect 

�h������I!I�i�r����.
e
��C��n�%e�

i
��I�::�:Weudg !!����iS'pu�;�:: 

eng1 nes for shop, mill or factory use. They will always dt:yelop 
the ful l  rated hone power because they are tested at the factory 
�h�T

a
;:til�:.

s
eD�lf:i��n�llf��f�od:��::���:rfs ii:o ��:���J:���ho� 

bctory test. 
�������:a\� �P�!:bfe

o
'"!�.fs';:�ionary) in 4, 6 ,  8, 10, 1�, 15  and 

20·borse power. 
�����:�i!d�;fl� �.lC�l�3.r��:�j" Cali on them or wriw 

the Home Office for cats.1ogs and particulars. 
INTERNATIONAL llARVESTEK COMPANY OF AMERICA 

• ••• _ 15 lIarTeste�n:��:�,d�bleago, Ill. _ •. •• 1 

NOT A TOY. 
�llD operated 
Shoots with ten 
sprlng..controlled 
small caliber rifles 
rei full nickeled 
game and a 
�IV;S;u

e
������d. FREE�IPt Of 

BENJAMIN AIR �IFLE MFG. 

UNIVERSAL SCRAPER . 
Neatest. simplest and be.t on __ the mackel. EIgbt sharp cut· 

J tin" edlles. eacb broullht in-
'1l stantly Into use by hal l joint 

' - . connection. Easily locked or 
released by turning blmdle. 

PJlICE tl. 0 0  

sma for 232 page catalog No. 18·B . 
THE L. !l. STARRE'l'T CO., Athol. Ma ... . U. S. A. 

��r�r��,Pial:��!ril����:��gll�I��r pu��O::s�Ta��y hf� 
country houses, the 

Niagara Hydraulic Ram 
hag no equal. Reqnires no attention ; no cost 
;��e�d�i��tma��.ritj'W!

o
fur!�:�w�: I'.�dd tfnb: 

NIAGARA IIYDRAlJLIC ENGINE CO. 

140 NII88au St. ,  N .  Y. Faetory: Cbester, Pa. 

Engine�!lng News -
A M O N E Y  M A K E R  

Hollow Concrete BulldlDI< Blocks 
Best. Fastest. Sim plest. Cbeapest 
Machine. Fully guaranteed. 

TH� PETT YJ OHN C O .  
61; �.  6tb Stre_t. Terre Haute. Ind. 

21 4 Broadway, New York 
The leading weekly Engineering paper of the world, devoted to the interests of Gvii, Mechanical. 

Mining; and Electrical Engineers. 100 to 125  pages weekly. Send for free sample copy. 

-----------------------------


