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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

A CITY OF TOWERS. 
Within the past few months we have illustrated on 

the froni page of this journal two office buildings, both 
in course of erection, which are to considerably ex
ceed half a thousand feet in height. Both of these 
structures are built as additions to existing office build· 
ings, and the predisposing motive in carrying them 
up to such unprecedented heights is the desire to ob
tain a maximum amount of office space on a given 
amount of ground area. Incidentally, in the case of 
each building the publicity afforded by such towering 
structures has also been no inconsiderable motive. But 
whatever may be the raison d'etre of these office tow
ers, there can be no question that the skyward race hav
ing begun with such daring aspiration, other builders 
will be seized with the vertical "speed madness." AIid 
so we may look to see a repetition of the tower-building 
craze of medieval times, which led the wealthy men of 
Siena and Bologna to build those curious and not un
sightly shafts, which form one of the historical and 
architectural attractions of those cities. 

If it should prove that we are to witness an era of 
tower building in Manhattan, the question arises as 
to what limits of a physical character exist which 
must set a limit upon height, always supposing that 
the municipal authorities impose no restrictions by 
law. Judged from the standpoint of structural engi
neering, there is no reason why, if any firm were de
sirous to have it done, an office building should not be 
run up to a height of 1,000 feet; provided, of course, 
good ,rock foundation were found. It would merely be 
a question of enlarging the section of the columns, 
and introducing a system of completely triangulated 
trussing, which would probably, at least in the lower 
half of the' building, have to extend entirely around 
the four sides of the tower at every floor. In the pres
ent state of the art, the limit upon height would be 
imposed by the elevator question. For unless some 
lighter and more speedy system should be devised, it 
would be necessary to make the full ascent of a thou
sand feet in three distinct flights. Moreover, the large 
amount of space that would have to be given up to 
elevators would make such seriOus inroads on rentable 
floor space, as to render it necessary, if any reasonable 
profit were to be made upon the venture, to charge pro· 
hibitive rentals. 

NAVAL MARKSMANSHIP. 
It seems like a truism to state that the man behind 

the gun is the most important factor in the efficiency 
of a warship; and yet, the fact that it is only of recent 
years that training in marksmanship has received ade
quate attention, would seem to show that the supreme 
importance of the gunner is only now being 

'
fully un

derstood. The improvement in marksmanship in our 
own navy has been enormous since the Spanish-Ameri
can war when, as was pointed out in this journal at 
the time, the number of hits at the battle of San
tiago was only two per cent of the shots fired. It 
is safe to say that under present conditions of marks
manship, our gunners would have placed the figures 
at nearer twenty than two per cent. 

The Japanese, in repelling the sortie of the Russian 
fleet at Port Arthur, did some very indifferent shoot, 
ing; but, profiting by their experience, they put in an 
enormous amount of target practice in the interval 
between that engagement and the great fight of the 
following May, when the 12-inch guns of Admiral 
Togo's battleships were credited with making nineteen 
per cent of hits out of the total number of shots fired. 
In the British navy there has also been a notable im
provement, and some brilliant records have'been made, 
there being, in fact, quite a neck·and·neck race between 
the gunners of that navy and our own for the world's 
record. The British Admiralty has recently published 
a table showing the results of the gun layers' test in 
the fleet for the year 1906, and the high average of 
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hits made is compared with the results in five previous 
years during the decade. Thus, comparing the years 
1897 and 1906, the percentage of hits to rounds fired 
in 1897 was 31.83; in 1904 it was 42.83; in 1905 it 
reached 56.58, and last year it rose to 71.12. Under 
the table of hits per gun per minute we note that for 
the 10- and 12-inch guns, the figure rose from 0.09 in 
1897 to 0.81 in 1906. For the 9 .2-inch gun there was 
recorded in 1897, 0.17 hit per gun per minute, and this 
had risen in 1905 to 1.40, and in 1906. to 2.84 hits. 
The 6-inch gun averaged 1.33 hits per gun. per minute 
in 1897, 2.23 hits in 1904, and 4.96 hits per gun per 
miuute in 1906. The record for the whole navy for 
the year was held by the cruiser "Drake," which 
brought Prince Louis of Battenberg to this country in 
1905. On this ship with the ::l.2-inch gun, seventeen 
hits were made out of eighteen rounds at a moving 
target, and in one minute eleven hits were made out of 
cleven rounds with a 6-inch gun. 

• • 
ELECTRIC TRACTION VINDICATED, 

It would be a thousand pities if the recent derail
ment of an electric train on the New York Central 
tracks should serve to shake the faith of the public in 
electric locomotives and electric trains, or delay the 
application of electric traction to the railroad system 
of this- country. Absolutely nothing has transpired 
thus far in the investigations to show that the dis
aster was due to the electrical equipment, as such. 
In our recent editorial on the "Peril of the Electric 
Locomotive on Steam Roads," there was no intention, 
nor was there any effect, of creating the impression 
that the fine electrical equipment, both of the New 
York Central and the New Haven lines, was defec
tive, or that the "peril" lay in the mechanical features 
either of the line, the locomotives, or the general roll
ing stock. On the contrary, as far as the electric ap
pliances are concerned, the results of the accident 
were a vindication of its efficiency; for it is a fact 
that the instant the train was derailed, and the third 
rail broken, the automatic cut-outs operated instantly, 
and that particular section of the line where the acci
dent occurred became "dead." No one was "electrocut
ed" nor was any fire started by short circujts. 

What we did say, and what we reaffirm to-day with 
added emphasis, is that because of the new conditions 
introduced with electrical traction and inseparable 
from it, there is a call for higher intelligence and more 
conscientious care on the part of the operating and 
maintenance departments in order to meet these con
ditions. The unusually low center of gravity, the 
enormous reserve of power, and the capacity for high 
speeds of the electric locomotive, are not faults, but 
excellences of the machine. But the low center of 
gravity and the capacity for high speed call for !it>ecial 
conditions in the track, particularly on curves, in or
der to meet the more severe stresses which will in
evitably result. It is highly creditable tha� the de
signers of the electric locomotive should have suc
ceeded in providing, in an engine of the same or even 
less total weight than the steam locomotive, a power 
and speed capacity so very much greater. The peril 
lies not in the machine but in the man, lest through 
ignorance or lack of judgment, he should draw upon 
his reserve too freely and drive his train at speeds 
far beyond the limits of safety for the particular 
stretch of road over which he may be running. 

The evidence which has been brought out thus f;:tr 
in the investigations confirms our opinion that it was 
the under-elevation of the outer rail combined with 
the unquestionably excessive speed of the locomotives 
that sheared the spikes, flung the rail aside, and al
lowed the 'cars to run wild over the tracks. For many 
years this journal has been advocating the use of 
greater super-elevation of outside rails on curves. We 
believe that in the practice of under-elevation,lies one 
of the greatest perils of present-day railroading, and 
that the coming introduction of electric traction, with 
its inevitably higher speeds, intensifies this danger 
enormously. The only plausible objection to high 
super-elevation is that when slower trains, and espe
cially freight trains, pass around highly super-elevated 
curves at low speed, the additional weight thrown on 
the lower rail tends to batter it down and cut the ties 
badly. Granted. But is it not better to wear out ties 
and rails a little faster and have a track which is 
safe for every train, fast or �low, than to save a little 
of the cost of maintenance at the risk, the enormous 
risk, of human life entailed by the present execrable 
and ridiculous practice of running express trains at 
from thirty to fifty per cent higher speed than that 
for which the track is super-elevated? 

It was testified before the coroner that the curve at 
Woodlawn was elevated to give equilibrium at 45 miles 
an hour, but that the elevation was perfectly safe for 
60 miles an hour, this being said, by the particular 
witness referred to, to be the common practice among 
engineers. The fallacy and the peril of such practice, 
however, lies in the fact that although 45 miles an 
hour is the mean between 30 and 60 miles an hour, 
it is not by any means the mean between the centri
fugal stresses induced at those two rates of speed; 

for the centrifugal thrust increases as the square of 
the speed, and the speed which would give the mean 
stress on the outer rail would be well on to 55 miles 
an hour. For such a speed should the rail be elevated, 
and not for 45 miles, if 60 miles per hour is to be 
considered the safe allowable limit for that curve. 

METALLIC SODIUM AS A CONDUCTOR FOR ELECTRIC 

CURRENTS. 
Metallic sodium was first prepared by the action of 

a powerful electric. current on caustic soda which had 
been previously considered as an element. It is now 
prepared by distilling a mixture of sodium carbonate 
and charcoal. The metal is exceedingly light, having a 
specific gravity of 0.98, and consequently it floats on 
water. When freshly cut the surface has a bright, 
nearly white, metallic luster, and it is almost as soft 
as wax. When thrown on water it sets up a chemical 
action with great energy which causes the' evolution 
of hydrogen and finally it ignites. In consequence of 
this action sodium cannot be kept in the air but must 
be preserved under oil or in hermetically-sealed ves
sels. 

Such a metal would seem to be the last in the whole 
list of substances that would be selected as a possible 
medium for the transmission of electric currents, yet 
this scheme is now being quite earnestly discussed in 
electrical circles, due, largely, to some recent deduc
tions and experiments by Mr. Anson G. Betts, which 
are herewith briefly described. 

According to Prof. Francis B. Crocker, the first to 
suggest the utility and economy of sodium for con
ductors was Mr. Charles S. Bradley, who pointed out 
as early as 1897 that a sodium conductor would be 
much lighter than one made of copper or even alumi
nium for equal lengths and resistances. Since sodium 
is so extremely soft and unstable a metal Mr. Bradley 
proposed to circumvent these untoward difficulties by 
incasing it in an iron or a. steel tube with screw caps 
at the ends. Now this is exactly what Mr. Betts has 
done in his experimental investigation of the subject, 
using lengths of wrought i{on pipe approximating 17 
feet and having a diameter of I1h inches. There were 
ten pipes in all, and it required about 120 pounds of 
sodium to fill them, which cost approximately 50 cents 
per pound, although it is stated that sodium can be 
produced for 7% cents per pound. 

The method employed to fill the pipes with the 
sodium and to obtain as good an electrical con
tact between the surfaces of the different met
als as possible was to heat the pipe considerably 
above the melting point of the sodium, and melting 
the sodium in an iron vessel from which it was caused 
to flow into the tube. After the sodium and the pipe 
had cooled a graphite and oil mixture was applied to 
the ends to make it air and water tight and the sec-
tions connected together. 

• 

The total length of the conductor was about 130 
feet and this was put up outside of Mr. Betts's labora
tories and connected two of the buildings. After being 
in use for several months it was removed and put up 
in a nearby field in virtue of the additional fire risk 
it incurred, which was not small, as will be seen. 

The advantages of a sodium conductor over those 
made of copper or aluminium lie in the economy' of 
its installation and in its upkeep; thus a copper con
ductor that cost $1,000 can be· replaced by a sodium 
conductor for $300; the annual cost for the former' 
being $120, namely $60 for interest and $60 for the 
loss of energy; the annual cost for the latter would 
be $78, i. e., $18 for interest and $60 for loss of energy. 

A sodium conductor costing $550, however, would be 
more economical than one costing $300, for this ob
tains when the interest and the power loss are even 
or nearly so, that is, the interest would be $33 and 
the loss of energy $32.75, or a total of $65.75 per year. 

Among the disadvantages that can be cited against 
the use of sodium conductors it may be said that they 
are applicable only where heavy currents are to be car
ried. Again it would certainly be unsafe to use them if 
there was a possibility of fire, for heat would cause 
the sodium to expand to a point where it would break 
the pipe containing it so that the metal would burn up; 
if it were attempted to extingliish the fire with 
water its peculiar characteristics would result in a 
dangerous display of hydro-pyrotechnics. 

Besides these obvious objections there are several 
factors that have not been accurately determined 
which, should these prove unfavorable under test con
ditions would relegate the sodium conductor to the 
limbo reserved for all impracticable schemes. One 
of these unknown factors is whether or not the so
dil}.m and iron in contact will not in time set up a 
chemical action and so decrease the value. of sodium 
as a conductor. Other factors are the relative expan
sions of sodium and iron, etc. , 

Mr. Betts has shown that the iron pipe carried 20 
per cent and the sodium in the interior 80 per cent of 
the current. On the assumption that the unknown 
quantities of sodium will prove satisfactory it will 
not be at all surprising to learn of a commercial in
stallation of this material at any time. 



THE HEAVENS IN APRIL. 
BY HENRY NORRIS RUSSELL, PH.D. 

At no time in the year can we see so many bright 
stars ill the early 

'
evening as in ApriL The finest 

group of them is low in the west, bilt the eastern skies 
are not barren, as we shall soon see. 

Facing due west, and holding our map so that the 
words "Western Horizon" are at the bottom, we can 
at once identify Orion, Taurus the Bull, and Canis 
Major the Great Dog. The four most brilliant stars 
in theae constellations-Rigel an

'
d Betelgeuse in Orion, 

Aldebaran in Taurus, and Sirius in Canis Major-form 
a remarkably regular diamond-shaped figure. Above 
Orion on the left is the Little Dog (Canis Minor) , 
which has one bright star known since Greek times by 
the name of Procyon. To the right of this lies Gemini 
(the Twins) , whose brightest stars are very appro

priately called Castor and Pollux. Farther to the 
right is Auriga the Charioteer, whose principal star, 
Capella, is brighter than any we have yet noticed ex
cept the incomparable Sirius. 

The constellations overhead and in the southern 
sky make a poor showing compared with those we 
have left, but contain much of 'interest. High up, 
and south of the zenith, is Leo the Lion. The "sickle" 
which marks his head and the triangle forming his 
hind quarters are conspicu-
ous alike on our map and 
in the sky. Between the 
Lion and the Twins is the 
Crab (Cancer) , which has 
no bright stars, but con
tains the interesting star 
cluster Prresepe (the Bee
hive) , which looks like a 
fuzzy patch of light to the 
naked eye, but breaks up 
into its separate stars 
when viewed through .a 
field glass. 

Below Cancer, and about 
on a level with Procyon, a 
small but rather conspicu
ous group of stars marks 
the, head of the Sea Ser-
pent, Hydra. This is an 
e n o r  m 0 u I!I constellation 
which stretches c I ea r 
down to the southeastern 
horizon, including many 
stars too faint to be 
shown on our map, but 
easily visible to the eye. 
It has one bright star (let
tered a) and sometimes 
called Alfard. This name, 
meaning "The Solitary 
One," is very ap:Qropriate, 
as the star stands very 
much alone, with no equals 
nearer than Regulus in 
Leo and Procyon. 

On the back of Hydra, 
lower down, are the Cup 
(Crater) , which is not 
very conspicuous, and the 
Crow (Corvus) , which is 
rather prominent. Below 
Hydra in the southwest is 
a part of the Ship (Argo ) ,  
which is never well seen 
in our latitude. 

At 10 O'Clock: JlIar.2& 
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THE PLANETS. 

Mercury is morning star in Aquarius and Pisces. 
He is farthest from the sun on the 14th, when the 
distance of the two appears to be about 27% degrees. 
At this time he rises about 4: 30 A. M. and should be 
easily seen. He is not ill placed for observation for 
some weeks on each side of this date, and may be re
garded as visible throughout the month. 

Venus is likewise a morning star in Aquarius, and 
ri ses rather more than half an hour b"efore Mercury. 
As is always the case, she is much the brightest ob
ject in the sky, next to the sun and moon. 

Mars is in Sagittarius, exceedingly far south, and 
rises near midnight toward the middle of ApriL He 
is approaching us rapidly, and at the end of the month 
is about 70 million miles away. Though nearer, than 
the sun, this is almost twice as far as he will be from 
us at opposition in July. 

Jupiter is in Gemini, in exactly the opposite quarter 
of the sky from Mars, and sets near midnight in the 
middle of the month. 

Saturn is in Aquarius, and rises a little after 4 A. M. 
on the 15th. He is near Mercury and Venus, all 
through the month, and is in conjunction with the 
first on the 9th, and with the second on the 21st, the 
least distance of the two planets being in both cases 

NIGHT SKY: MARCH &. APRIL. 

At 9� O 'Clock . March SO 

apprt)ach it was more than 100,000,000 miles from the 
earth. 

Princeton University Observatory. 
• ••• • 

THE DEATH OF PIERRE BERTHELOT. 
Through the dealth of PrOf. Berthelot; the world has 

lost a man 'eminent not only as a philosopher and a 
scientist, but also a figure prominent in the national 
politics of France and in the affairs of the world in 
general. Aside from Berthelot's chemical researches, 
his labors in behalf of the beleaguered French in Paris 
during the "Terrible Year" of the Franco·Prussian war, 
and his political activity brought him to the notice of 
the world. As the head of the Scientific Committee of 
Defense of Paris in 1871, he undertook the investiga
tions which practically led to the invention of smoke
less explosives. In his researches and discoveries in 
the synthesis of fats, glycerines, carbohydrates, and 
alcohol, in coal-tar dyes, in thermo·chemistry and in 
explosives, he added enormously to the scientific knowl
edge of mankind. As a Deputy and a Senator his in
fluence in legislation was extensive, and as Inspector
General of Higher Education his work was memorable. 
That Prof. Berthelot was qualified not only for the ac
tivities of the lecture room and the laboratory, was 
shown by his work as Minister of PubliC Instruction 

At P O'clock, A:pr:7 
At 8%O'CIock.,Apr:14 

.A:t 8 O'Clock. Apr�22' 

and as Minister of Foreign 
Affairs. While holding the 
latter office he fully demon
strated his ability as a po
litical economist and a dip
lomat. A man of brilliant 
intellect and great scien
tific erudition, Berthelot 
had a most charming and 
engaging personality, and 
such were his personal 
qualities, that to' see him 
was to honor, and to know 
him was to love. 

In the southeast the 
prinCipal group is Virgo, 
which contains one star 

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

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

Pierre Eugene Berthelot 
was born at Paris in 1827. 
He was educated at the 
College Henri IV., where 
he devoted himself princi
pally to research work in 
organic chemistry. He ob
tained the degree of Doctor 
in Science in 1854, present
ing a remarkable thesis in 
which he described h1s ar
tificial reproduction of fats. 
Berthelot was the first to 
produce these important or
ganic products synthetic
ally, notwithstanding that 
since 1823, when Chevreul 
effected the decomposition 
of fats into their constitu
ents, it had been known 
that they are mixtures of 
compounds of glycerh with 
the fatty acids. In the 
same thesis he showed that 
glycerin is an alcohol, and 
thus the idea of polyatomic 
alcohols was first intro
duced. In 1851 Berthelot 
became the assistant to· 
Balard at the College de 
France. In 1860 he was 
made Professor of OrganiC 
Chemistry at the Ecole de 
Pharmacie, and in 1865 a 
new chair of chemistry Was mediate lines signifying star rays. 

. 

nearly of the first magni-
tude, Spica, and a good many of 1.he third and fourth. 
To the left of this is Bootes (the Herdsman), an im 
portant constellation including the great yellow star 
Arcturus, which is one of the finest objects in the 
heavens. 

Hercules and Serpens (the Serpent) , which are ris 
ing in the east and northeast, are not yet well visible. 
We turn from them and look right overhead, to find 
the Great Bear displayed to the fullest advantage. 
Part of this noble constellation has already passed the 
meridian, and the Pointers will soon be above the pole 
The Bear's tail, otherwise known as the handle of the 
Great Dipper, hangs far down to the northeast, and 
her paws (marked by three pairs of stars all lying 
near the same straight line) reach nearly to the 
zenith. In the space between the Great Bear, Bootes, 
Virgo, and Leo are two small constellations. The 
southern, Berenice's Hair, is a diffuse cluster of faint 

. stars, while the other, the Hun ting Dogs, contains but 
one bright star, which in the telescope proves to be a 
fine double (as are also the stars (; in the Great Bear 
and 'Y in Virgo and in Leo) . ' Finally, in the north, we 
find the Little Bear, inclosed within the coils of the 
Dragon. Cepheus and his wife Cassiopeia are close to 
the northern horizon, and Perseus is well down' in the 
northwest, following Andromeda, out of sight. 

• 

a little more than the. moon's apparent diameter. 
Uranus is in Sagittarius. On the 3d he is in quadra

ture with the sun, and comes to the meridian at 6 
A. M. Neptune is in Gemini, and may still be observed 
in the early evening. 

THE MOON. 

Last quarter occurs at 10 A. M. on the 5th, new 
moon at 2 P. M. on the 12th, first quarter at 3 P. M. 
on the 20th, and full moon at 1 A. M. on the 28th. 
The moon is nearest us on the 2d, farthest away on 
the 18th, and nearest once more on the 30th. She is 
in conjunction with Mars on the 4th, Uranus on the 
5th, Venus on the 9th, Mercury and Saturn on the 
10th, and Jupiter and Neptune on the 18th. 

GIACOBINI'S COMET. 

A comet, visible in a small telescope, was discovered 
by Giacobini at Nice on the evening of March 9. It 
was then in Canis Major, nearly due east of Sirius, 
and was moving pretty rapidly northwestward in the 
direction of Alpha Orionis. 

The elements of its orbit, which have just come to 
hand, show that at the time of discovery it was . about 
at its nearest to the sun and already past its nearest 
approach to us. It is now receding from both earth 
and sun, and consequently growing rapidly fainter, so 
that it will not be visible very long. At its nearest 

founded for him at the Col-
lege de France, where he lectured more or less regu
larly on theoretical chemistry until his death. In 
1873 he was elected Member of the Institute, and in 
1889 Perpetual Secretary, succeeding. Pasteur, of the 
Academy of Sciences. In 1876  he was made Inspector' 
General of Higher Education; in 1881 a life member 
of the Senate. In 1886-87 he was Minister of Public 
Instruction, and in 1895-96 he was Minister of Foreigu 
Affairs. Berthelot was also a Grand Officer of the Le
gion of Honor, and he was a member of the most dis
tinguished scientific bodies of Great Britain, the United 
States, and other lands. 

.... 1" 
The cost of coal for steam locomotives is approxi

mately 15 per cent of the total operating expenses 
for steam railroads, and is the largest of the expenses 
for materials, says the Electric Railway Review. Data 
contained in the annual reports of a namber of the 
larger systems indicate that the ann�lal coal consump
tion is, on the average, about 2,500 tons for each 
steam locomotive. From the United States census re
port on "Street and Electric Railways," covering 799 
operating companies, the cost of fuel for power for 
electric railways appears to be about $15,000,000, which 
is a little over 10.5 per cent of the total .operating ex
penses. 



THE GASOLINE MOTOR IN SHALLOW·DRAFT VESSELS. 
BY THE ENGLIISH CORRESPONDENT OF THE SCIENTlFIC AMERICAN. 

An interesting experiment in the application of the 
gasoline motor in regard to marine propulsion is being 
carried out by the Sir John 1. Thornycroft Company, 
of London. This firm has just completed the con· 
struction of two shallow-draft vessels for freight ser· 
vice upon the waterways of southern Nigeria. Hither· 
to the propulsion in such craft has been by the or
dinary type of reciprocating marine steam engines, 
modified and adapted to fulfill the exigencies of this 
class of vessel. 

The Thornycroft Company are employing two dis
tinct types of propulsion in· these two vessels, though 
the motive power will be identical. The dimensions 
are practically the same in each case. In one boat 
screw propellers of the ordinary type are employed, 
while in the second vessel a stern paddlewheel is to 
be adopted, driven from the engine through 
clutch and chain gearing. By this means 
comparative data are to be obtained concern· 
ing the two systems of propulSion, so that 
the most advantageous method for this class 
of vessel, so far' as regards internal-combus
tion engines,. may be ascertained. 

Scientific American 
bles to the three, single-plate, balanced rudders, which 
appreciably facilitate steering on such a light draft. 

The "Spider;' on the official trials developed a mean 
speed of 8 knots per hour, which is 2 knots in excess 
of the contract speed-a highly satisfactory result. 
Gasoline fuel was used; though with the heavier fuel 
the decrease in speed was only one knot. The motor 
running at a normal speed of 800 revolutions per 
minute with kerosene fuel developed approximately 48 
horse-power; but with gaSOline at the same number 
of revolutions, 52 horse-power is developed. The con
tract, however, is for a low number of revolutions
approximately 380 revolutions per minute, at which 
speed about 25 horse-power is developed. 

The economy effected in weight by the employment 
of ail. internal-combustion engine as compared with 
the ordinary marine steam engine is more than fifty 
per cent, since a steam engine developing 50 horse-

6 feet 9 inches ion gel' than the "Spider"; but in every 
other respect it will be identical. These two boats 
will be running side by side, and' thus some interest
ing data concerning the respective merits of scr'ew 
and stern-wheel propulsion for vessels of light draft 
in connection with the gasoline motor will be obtained. 

• ••• 
The Recovery oC Tin Crom Tln-PJate. 

By far the largest proportion of the tin used in the 
arts is employed for making tin-plates, and these, in 
turn, are mainly used for making the tins in which 
various comestibles are preserved. The total weight 
of the tin on the plating is said to average five per 
cent of the total weight of the sheet; and there has 
been in the past great difficulty in recovering this tin 
by a commercially profitable process, in spite of the 
high price of the metal. That contained in the solder 
used in 

The first of the two craft, the "Spider," 
in which the ordinary type of twin screws 
in a tunnel is employed, has passed through 
its trial trips with complete success. The 
vessels have been largely designed and built 
to the order of Sir Edward Reed, formerly 
chief naval constructor to the British gov
ernment, and many distinctive features have 
been incorporated. The craft is constructed 
of galvanized steel, and measures 56 feet 3 
inches in length over all, by 9 feet beam, 
and with a load of four tons has a draft 
of 12 inches. T'he hull, which is open, with 
a short deck over the fore peak, is divided 
by bulkheads into six watertight compart
ments. The stern is perfectly square, and 
to provide a level deck the bottom is floored 
with %,-inch pitch pine. Above the vessel, 
almost throughout its full length, extends a 
light wooden awning the full width of the 
boat, of lh-inch pine, covered with asbes
tos, to shelter the crew from the heat of the 
tropical sun, while side protection is afford
ed by green canvas curtains. 

The "Spider," 1\ Shallow-Draft Vessel Propelled by a Gasoline Motor. 

making the joints of the tin can be, and is, 
recovered by simply heating the tins suffi
ciently hot to cause the solder to flow; but 
this process is useless as a means of recov
ering the rest of the metal. According to 
the Electrotechnische Zeitschrift, however, 
this feat is now being successfully accom
plished at Copenhagen by the Bergsoe pro
cess. In this a solution of stannic chloride 
is passed over the tinned surface, when it 
takes up further tin forming the stannous 
salt. The latter is then electrolyzed, the 
additional tin. dissolved. is deposited, and 
stannic chloride reformed. The tins can, 
it is stated, be treated without requiring a 
preliminary cleansing. A hole is punched 
in the bottom of each, and a number are 
then placed in a basket, in which they re
main during the whole of the subsequent 
treatment. When filled, the baskets are 
placed in a series of tanks, through which 
flows a two per cent solution of stannic 
chloride. As this solution flows from tank 
to tank it gradually becomes richer and 
richer in tin by forming the stannous salt 
of the metal,. as explained above. From the 
last tank of the series it is raised into the 
electrolytic vats by a Rump constructed en
tirely of brass, so as to be unacted on by 
the fluid passed through. Here the stannous 
chloride is again reduced to stannic chloride, 
which is returned to the dissolving vats, 
whence it picks up more tin, to be again 
regenerated by electrolysis. The process is 
therefore a cyclical one. The tin is depos
ited in small crystals measuring about 1/50 
inch long. Being perfectly pure, it is sal
able at the same price as Banca. The en· 
ergy expended in the electrolysis is said to 
be 47 kilowatt-hours per ton of the metal 
recovered. Though, as stated, the process is 
a cyclical one, the same solution cannot be 
used for more than three or four rounds of 
the vats, since it becomes charged with 
chloride of iron. 

The engine, which is placed almost amid· 
ships, and is of the ordinary Thornycroft, 
four-cylinder, vertical, marine type, is capa. 
ble of running on either gasoline or kerosene 
though normally intended to operate with 
the latter type of fuel. The engine is fixed 
to !t" baseplate secured to the steel frame
work of the hull. In order to minimize vi
bration and t<r deaden noise, a piece of hard
wood packing is interleaved between the 
baseplate and the steel framework. The 
cylinders have a bore of 6 inches with a 
stroke of 8 inches, and the engine is fitted 
with mechanically-operated inlet and ex
haust valves placed on opposite sides. The 
Simms-Bosch, low-tension magneto ignition 
system is used, though the ordinary high
tension method with accumulators and coil 
can be employed in case of emergency. The 
engine is governed by a ball governor, oper
ating upon the throttle and thereby regulat
ing the quantity of the gaseous mixture for 
the cylinders, the fuel supply being under a 
pressure of 4 pounds, maintained by a small 
air pump, which is operated from an eccen
tric keyed onto the governor spindle. 

Note the broad square stern and triple rudders. 

Enormous Growth oC the Portland 

Cement Industry. 

The production of Portland cement in this 
country has increased in thirty-five years 
from 3,000 barrels a year to 4,000,000 bar
rels last year, and this with the prospect 
of an increase during next year of twenty 
per cent. Without being in the hands of a 
trust, the prices have increased in the past 
eighteen months from fifteen to twenty per 
cent from legitimate demand. 

Attached to the bulwarks on either. side 
of the engine compartment are carried two 
fuel tanks, each having a capacity of 40 gal
lons. As two classes of fuel can be utilized 
they can be carried in the respective tanks. 
If gasoline is being used, the supply is car
ried to the ordinary type of vaporizer;' but 
in connection with the heavier kerosene a 

'fhe 4-Cylinder Motor of the" Spider" Developing 62 Horse-Power. 

This enormous output for 1906 would be 
sufficient to build a first-class cement side
walk five feet wide three and six-tenths 
times around the world, or build a sidewalk 
456 feet wide reaching from Chicago to New 
York. 

Showing control level'S, the fuel tanks for gaRoline and kerosene respectively on bulwarks at 
side and the small all' pump on the engine driven by the governor spindle for main

taining pressnre in the fuel tanks. The uses to which this material, mixed 
with sand or crushed stone, is put are al
most unlimited. They range from the small-

AN INTERESTING APPLICATION OF THE GASOLINE MOTOR TO SHALLOW

DRAFT VESSELS. 
special vaporizer is employed. This com-
prises a metal box, into which the exhaust gases from 
the engine are carried, and in this box is aU-shaped 
tube, through which the kerosene passes and is gasified 
by the heat from the exhaust gases. The vapor then 
passes into the engine cylinders. There is a series of 
cocks, which enables the engineer to switch off from 
one class of fuel to the other as desired. All the levers 
controlling the various mechanisms are conveniently 
placed in front of the engineer, who has thus com
plete control over the engine from one position. In 
starting, the moior is run on half compression. 

The screws are placed in a tunnel and fixed on one 
Shaft, in accordance with the Thornycroft practice in 
vessels of this type. The power is transmitted from 
the engine to the propeller shaft through a friction 
clutch. A peculiar feature of the vessel is the posi
tion of the steering wheel, which is carried on the 
awning deck in front, being connected by flexible ca-

power at 400 revolutions per minute, complete with 
condenser and locomotive type of boiler, would weigh 
2.85 tons, whereas the four-cylinder motor in the 
"Spider," complete with the reversing gear, and de
veloping at its normal speed 52 horse-power, weighs 
only 1.25 tons. A great saving in space in connection 
with the machinery is also obtained, thereby render
ing available greater area for the stowage of freight. 

In the case of the stern-wheel vessel, the dispOSition 
of the machinery will be different. A speCial platform 
is to be provided at the stern of the boat, upon which 
the four-cylinder motor is to be set transversely, there
by bringing the driving sprocket on the engine gear
ing in alignment with the sprocket on the paddle
wheel, the transmission being effected through chains. 
By this arrangement the whole of the deck of the 
boat will be left clear and open, thereby affording a 
greater area for freight. This latter vessel will be 

est culvert to the enormous concrete arches 
spanning our largest streams; from the humblest cot· 
tage made of concrete blocks to the finest skyscraper 
and office buildings built of reinforced concrete. 

To the farmer alone, Portland cement concrete pre
sents an enormous range of possibilities. With it he 
makes his fence posts, drain tile, culvert pipe, well 
curbing, feeding floors, watering troughs, stable floors, 
silos, granaries, stables, residences; in fact, he can 
almost make it take the place of everything hereto
fore made of wood. 

... � . 
There is said to be an increasing demand for dredg

ers in Egypt, on account of the drainage works con
templated by the Egyptian Public Works department. 
Machines suited for use on the small canals will be 

Chiefly in request, and manufacturers of these are 
recommended to bring them forward. A steam water· 
weed cutter would also sell well. 
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NEW FRENCH AEROPLANES. 
Santos Dumont, Capt. Ferber, and several other 

French experimenters have been hard at work during 
the past winter building new aeroplanes with which 
to compete for the many prizes now offered. The 
illustrations published herewith show two of the new 
aeroplanes-those of Santos Dumont and M. Dela· 
grange. The former aeroplane was described briefly 
in a recent issue of the SCIENTIFIC AMERICAN. As can 

Scientific American 
with steel wire. The material used is light varnished 
cloth, which is stretched over curved wooden ribs in 
the usual manner. The rear planes are connected to
gether by three vertical planes, which are intended 
to assure the stability of the machine and to keep it 
moving forward in a straight line. Back of the mid
dle one of these planes is placed the rudder, which is 
suitably connected to the steering gear arranged be
side the operator. The rear planes are carried on a 

Dhotograph, and the tubes connecting the front and 
rear planes were bent. It is claimed the accident was 
due to improper assembling when the machine was 
put together on the site of the test. M. Delagrange, 
its sculptor inventor, will have it reconstructed and 
then make further trials. 

• •• • 
Motoring in the Desert. 

Mot�r cars are now taking the camel's place for 

}'ront and Rear Views of Santos Dumont's New Aeroplane in Which Thin Wood Sheets Form the Supportin� Surfaces. 

Note the peculiar propeJler with 3poon-shaped blades which pulls the machine along on its single wheel; also the placing of the combined horizontal and vertical rudders at the rear instead of in front, and the monnting of the motor on top of the planes. 

be seen from the photograph, the long beam, which 
projected in front of his former aeroplane and carried 
the box-shaped rudder, is now placed at the rear of 
the planes. The motor is placed high in the middle 
of the structure, and carries a 66-inch propeller upon' 
its crankshaft, while the operator sits upon a small 
saddle below and in front of the motor. The new 
aeroplane is to have a 100-horse-power, 16-cylinder, 
water-cooled engine, which will weigh with its acces
sories about 260 pounds, or 73 pounds more than the 
50-horse-power motor. 

The weight of the machine itself is some 66 pounds 
less than the weight of Santos Dumont's former ma
chine, which weighed complete, with a 50-horse-power 
motor, about 460 pounds. The new machine, equipped 
with a 50-horse-power, 8-cylinder motor as shown in 
the illustrations, weighs just under 400 pounds, or, 
with M. Dumont on board, a little over 500. The 
planes are 36112 feet long by about 2 feet wide, which 
gives a total supporting surface of about 146 
square feet. The toad carried per square foot will be 
from 3 to 3112 pounds, which is rather high and will 
accordingly make necessary a speed of over 50 miles 
an hour before the machine will lift. The chief nov
elty in the construction of the new aeroplane is the 
use of mahogany instead of bamboo rods. The hori
zontal surfaces are constructed of thin wood strips in 
place of the canvas used heretofore, while the vertical 
divisions are still made of cloth. 

The Delagrange aeroplane, which we also illustrate, 
had its first test on February 28 at Vincennes. This 
apparatus is of the cellular type, and has 60 square 
meters of surface. It is a double-surface machine of 
the biplane type, the second set of planes bei�g only 
about half the length of tlie first. The main aero
planes are 32.8 x 6% feet in length and width, while 
the rear planes are only half as long and have the 
same width. The main planes are 4.9 feet apart. 
They are connected together by vertical posts braced 

small pneumatic-tired wheel, which can be turned in 
any direction, while the front planes are mounted 
upon a framework of steel tubing supported upon two 
wheels through the intermedium of shock-absorbing 
springs. The front and rear planes are connected to
gether by steel tubes and are braced with wire. 

In the middle of the forward planes, on a suitable 
bed, is placed the motor, a seat for the operator, 
the steering and control levers, and, on the end of a 
long beam some 9 feet forward, the horizontal rudder, 
which is also made up of two planes having a total 
surface of 7 square meters (75.34 square feet). 

At the rear part of this bed is placed an 8-cylinder 
motor of 50 horse-power, which makes 1,500 R.P.M. 
The propeller is fastened upon the motor shaft, and 
has a diameter of 2.1 meters (6 .89 feet) and a I-meter 
(3.28 foot) pitch. The blades are of cast aluminium, 
and are riveted to the arms of steel tubing which 
screw into a steel hub. This propeller is so construct
ed that all its parts produce traction except the cen
tral part about the hub, which undergoes merely a 
bending strain. It develops a thrust of 150 kilo
grammes (330 pounds) when the motor is turning up 
1,400 R. P. M. and developing 40 horse-power. 

From previous experiments of M. Voisin (the con
structor) with this type of aeroplane mounted on 
floats and drawn by a motor boat, this gentleman has 
figured that the present aeroplane (which has 645.84 
square feet of supporting surface) should lift at a 
speed of about 52 miles an hour. From the former 
experiments also, an aeroplane of this type was found 
to be quite stable. 

At the first trial of the new aeroplane on the drill 
grounds at Vincennes, the machine was put together 
amid a crowd of curious spectators. When every' 
thing was ready, M. Voisin took his seat, and the 50-
horse-power, 8-cylinder, V motor was started. The 
machine shot forward some 150 feet, and then the 
front part started suddenly skyward as shown in the 

travel in the Eastern Desert. They are found to be a 
less difficult means of conveyance, as well as a more 
economical one. Cairo, Egypt, has four times as many 
automobiles this year as last, and the number is rap
idly increasing. As there are no hills to climb, the 
cheaper machines of small horse-power are most gen
erally used. The mining department of the ministry 
of finance is constructing roads for police service in 
the Eastern Desert, and the progress has been con
siderable. An excellent track of ninety miles has 
been completed between Edfou and Beza. From Beza 
it will branch to the north and south. 

The department of mines has had a new type of 
motor built for use in the desert, which has proved 
very satisfactory. The longest day's trip in the East
ern Desert was 148 miles, which was made last sum
mer. During the last trip made by the mining de
partment's tricar, 243 miles were covered in four days, 
during which time the ordinary work of inspecting 
the roads and mines was carried on. Three-wheel mo
tor cars are more successful for desert travel than mo
tor cycles, which cause a great strain on the rider. 
Ordinary pneumatic tires are used, protected· by leather 
and iron-studded bands. Water is only necessary at 
50-mile intervals. 

The Port Said Motor Car Company started service 
recently, running to the Arab village. Each car ac
commodates 25 passengers, and the trip is made in less 
than half the time taken by the trams. The economy 
of motoring in the desert is shown in the detail of the 
work accomplished by the two tricars and the motor 
cycle during their desert journeys. The six-horse
power tricar covered a total mileage of 2,280, averaging 
25 miles per gallon of petroleum; average lubricant, 1.6 
pint per 100 miles. The nine-horse-power tricar covered 
a total mileage of 1,051; averaged 25.8 miles per gallon 
petroleum and 2.4 pints lubricant. Motor cycle, mile
age, 1,462; 63.8 miles per gallon petroleum, and the 
average lubricant per 100 miles, 0.35 pint. 

Side View of l)elagraDl!;e Aeroplane Ready for Its Trial. The Broken Front Planes Turned Upward After the Test. 
This machine iE of the hi-plane or following .urf.c� type, there being two sets of donble snrfaces, one behind tbe OI1l�r. Tho;motor is mounted on the lower forward plane, tbe propeller being on the motor crankshaft JUBt back 

of tbe plane and the operator's seat being placed in front of tbe motor. The rear planes are connected by three vertical partitions, wi�h a small vertical rndtler behind uhe middle 'one. A donble horizontal rudder is fitted in front. 
TWO OF THE LATEST FRENCH AEROPLANES. 



Rep o rt oC Tests oC Steels .by the Mechanical Branch 

of tile Association of· Licensed A u t omobile 

Manufacturers, 

The Mechanical Branch of the Association of Li
censed Automobile Manufacturers has just issued to its 
members a report on materials which have been tested 
and experimented upon at the Hartford laboratory 
for the past year, also the complete specifications for 
various kinds of steel which have been found. to be 
most desirable for specific parts of automobile con
struction. During the year scores of samples of spe
cial steel of unusually high grade have been tested. 
They were tested in the natural condition, as received 
fi-om tb,e steel works, tested annealed for heat treat
m�mt, and tested to ' ascertain the toughest possible 
condition combined with strength. Some of the steels 
experimented with were silicon and manganese with 
cl,lromium, vanadium, silico-manganese, chrome nickel, 
and nickel. 

Vanadium, which is just becoming known to some 
manufacturers, has been under experiment for nearly 
a year at the Hartford laboratory. Many of the mem
bers of the Association of Licensed Automobile Manu
facturers have been using vanadium steels for over a 
year, but only since the elaborate tests which have 
been made by the Association's metallurgical force 
has the recommendation and adoption been universal 
with the Association members. The results of the ex
periments have proven the desirability of vanadium 
steels for special parts of automobile construction. It 
is a most elusive element and its introduction to the 
basic material must be carefully made. It seems to 
act as a cleanser if judiciously used, and eliminates 
many elements which otherwise would be a detri
ment to the steel. J. Kent Smith, the English metal
lurgist and exponent of vanadium, in his address to 
the members of the Mechanical Branch, stated authori
tatively that "vanadium steel was the finest steel for 
mechanically-moving machines." The elements of 
vanadium are to be found in many substances, but 
only 'in microscopic form. Swedish iron contains a 
small quantity of this valuable material. The pres
ence of vanadium in steels has a tendency to add 
longer life, strength, and durability. It is easily 
welded, it is superior in rigidity, and extremely easy 
to machine. Its elastic limit under all conditions is 
extremely high as compared with the tensile strength, 
for use in gears, frames, axles, crankshafts, and pro
pelling shafts. Vanadium steel is considered to be 
more serviceable than any other metal known. 

Specifications for the treatment of metals for A. L. 
A. M. screw material, cylinder iron, steel castings, and 
nickel castings were issued, with directions for ob
taining the maximum results in their use. 

The visit of the members of the Mechanical Branch, 
iI),. a body, to the Bethlehem Steel. Works, as the lat
ter's guests, was accompanied by some interesting re
sults. The._ Branch spent the entire day minutely in
specting the methods employed by the Bethlehem Steel 
Company in the manufacture of special grades of 
steel. The willingness of the large steel companies to 
co-operate with the Association in the manufacture of 
the highest grade of material is, in a measure, respon
sible for the superior grade of steel found in the 
licensed cars. 

Thorough investigation by the test committee 
brought out the fact that not only was there consid
erable variance between the practice of various manu
facturers in the use of taps and drills, but even the 
screw manufacturers were at variance in their own 
establishments. A standard drill size was suggested 
and adopted by the members of the Branch and the 
outside makers of drills and taps. The adoption of a 
uniform magneto base was thproughly recommended, 
especially when it is known that many new magnetos 
are to be placed on the market. The tendency of the 
makers for their 1908 models will be the use of mag
netos. These will have a standard base, so that option 
on magnetos can be given without reconstruction of 
base standards. 

A new department of the Branch which will be a 
source of benefit to each engineer, and in fact to the 
whole engineering world, will be the Mechanical 
Branch Technical Library, under the directorship of 
Coker F. Clarkson, secretary. The library, to be 
formed at the Association rooms, will consist of not 
only all the necessary books and papers on engineering 
subjects of pertinent interest, but an accumulative in� 
dexed library will be kept on all topical engineering 
subjects. Results of all experiments and researches in 
metals, oils,. tires, fuels, etc., will be digested and put 
in concrete form for distribution to the members of 
the Licensed Association. Experiments, tests, and 
formulre emanating from the Association laboratory at 
Hartford and from the laboratories of all the licensed 
members will be chronologically and specifically tabu
lated. A digest of popular and scientific subjects ap
pearing in current periodicals will be made, and metal
lurgical information collected from all steel manufac
turers and producers. In this way the practical knowl
edge of the manufacturer and the theoretical research 
Work of the scientist are made available. 

Scientific American. 
AN OPTICAL ILLUSION. 

BY GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

In a stereoscopic view two photographs, taken from 
two points not very far distant from one another, give 
the effect of relief when viewed through the instru
ment. It is commonly believed that this fact proves 
the necessity of binocular vision to obtain a relief ef
fect. The . following experiment shows that the same 
perception can be had with the use of one eye only and 
with a flat drawing, if the eye is deceived by some arti
fice which it is not educated to recognize as such. 

Take a piece of pasteboard, and with a pin make a 
hole in it. Bring the pinhole quite close to the eye, 
and through it look at the accompanying figure. The 
figure should ' be in full light, and at a distance from 
the pinhole not over one inch. Under ordinary circum
stances, every line would be blurred with the figure so 
uncomfortably near the eye ; but the pinhole acts as a 
diaphragm, which decreases several of the defects of 
a short-focus lens,-and the figure will remain distinct
not only distinct, but also changed in appearance. The 
central white disk will seem to bulge out of the black 
field as if it were a convex hemisphere. The percep
tion of relief in that case is immediate, and as strong 
as it could be obtained with the stereoscope. 

The illusion is partly the result of the abnormal 
curvature of the focal surface, the crystalline lens of 
the eye acting as a very short-focus lens in such a 
case. The lines drawn on the white disk and on the . 
black field help to deceive the eye. Their crowding 
together near the edges of the disk causes them to 
resemble great circles drawn upon a sphere. More
over, the eye is not free from distortion. If a few 
parallel lines running close together are looked at 
through a pinhole at a very small distance, they ap
pear as if they were bent inward on the margin of the 
image. On the white disk the lines have been curved 
the way distortion would bend straight lines if they 
were brought close to the eye. On the black field white 
lines have been drawn so as to appear nearly straight 
in spite of the barrel-shaped distortion, which is the 
result of the position of the diaphI!agm before the eye 
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black disk on a white field, every other feature of· the 
experiment remaining unchanged, it again becomes 
evident that the effect of relief is not so easily per· 
ceived. Irradiation, which causes a luminous object 
to appear larger and · nearer than a dark one, has a 
share in the production of the illusion. 

• t • • • 
A TWEN TIETH CENTURY CAMPAN ILE. 

With the purchase of the plot of ground fronting on 
Madison Square upon which the church of Dr. Park
hurst was for so many years a familiar landmark, the 
Metropolitan Life Insurance Company secured the re
maining plot of ground of the whole block between 
Fourth and Madison Avenues and 23d and 24th Streets 

. upon which the stupendous marble edifice of their 
home office building is located. The present building, 
which is ten stories in height, has a frontage of 200 
feet by 425 feet. 

The northwest corner of the block, recently acquired, 
is now being prepared for the foundations of a stu
pendous steel and marble tower which, on a base 
measuring 75 feet by 85 feet, will soar to a maximum 
height of 658 feet above the sidewalk and 69072 feet 
above its foundations. The main office building is in 
the pure early Italian Renaissance style, and its Tucka
hoe marble, in the few years since its erection, has 
commericed to mellow down to a pleasing soft buff 
tone in color. The style and masonry of the main 
building will be preserved throughout the tower in the 
general designs and details, and the tower itself will 
be of the type of the famous Italian campanile which 
is such a marked feature of the Renaissance period. 

As wiIl be seen from our front-page engraving, this 
twentieth-century campanile will be chaste and severe 
in design, and of a grace and dignity Of outline suita
ble to its stupendous proportions. As far as the fourth 
story the tower will conform in line and detail to the 
four lower stories of the main building. Above this 
the shaft of the tower will be simple and severe, con
Sisting of three groups of triple windows on each side, 
with heavily molded and deeply recessed jambs. This 
method of treatment will be carried up tlJroughout 
twenty-one stories with nothing to break its uniform
ity except a course of projecting marble' balconies at 
the level of the main cornice of the main building. 

These balconies are intended to have the effect of car
rying the strong line of shadow of the main cornice 
around the tower without brea}dng in upon the un
broken upward sweep of the piers and heavily rusti· 
cated angles of the tower. From the twenty-first to 
the twenty-third story at the height of 324 feet above 
the Sidewalk, will be a great clock, the hands of whose 
four dials, one on each front of the tower, will be 12 
feet in length, .with figures 4 feet long, the diameter 
of the dial being 25 feet, 6 inches. 

As a capping to the shaft there will be a line of pro
jecting and paneled balconies, then a series of deeply
i ncased Ionic loggias with five arched openings on each 
face of the tower. Above these will be a deep frieze, 
a cornice, and a parapet balcony. Inside the balcony 
the walls of the tower will be offset to the extent of 8 
feet inward from the face of the shaft. The offset 
section will be carried up for four stories and will 
form the base for a pyramidal termination, the sloping 
face of which will be covered not with copper, but 
with the same blue-white marble as the shaft. Above 
this will ' be an octagonal colonnaded observatory ex
tending to a height of 658 feet above the sidewalk. 

There can be little doubt that this stupendous mar
ble shaft, when completed, will be an object of decided 
architectural grandeur and beauty. Its heavenward 
lift is such that full one-half of its bulk will rise ab
solutely clear even of the cornice line of New York 
city's loftiest building; and long before the traveler 
is within sight of the city itself he will be able to rec
ognize the blue-white form of the tower in the far dis
tance. So taU will it be that, even after the sun has 
set and the shad.ows of evening have fallen upon the 
streets below, the summit of the tower will be crim
soned with the rays of the sun that has already set 
behind the distant Orange Mountains. For it is a 
fact that the highest point of the tower will overtop 
the highest pOint of the Montclair hills, which, ac
cording to the Geological Survey map, is lower than 
the Metropolitan tower by about 30 feet. 

The view from the upper floors will be simply su
perb. The most lofty rentable offices will be those of 
the forty-first story, whose floor will be 526 feet above 
tbe sidewalk. From this elevation Manhattan Island 
will resolve itself into its streets, blocks, and individ
ual buildings with the distinctness and detail of a 
map. I ndeed, practically the whole of Greater New ' 
York will, on a clear day, be discernible in the sep
arate details of its topography, and the leading fea
tures of its streets and buildings. Those who have 
visited the Washington monument will understand how 
great will be the elevation of these office floors, when 
it is stated that the windows of the forty-first story 
will be at the same elevation as the lookout windows 
at the top of the monument. 

The story of the dimensions and weights of the 
structure necessarily runs into large figures. Thus, 
there will be in the tower no less than forty-six stories 
above the sidewalk, and in the tower 'and the main 
building together there will be a total floor space of 
twenty-five acres. The steel framework will weigh 
about 8,100 tons. The weight of the steel work, ma
sonry, etc., combined, will be 38,022 tons; the esti
mated live load when the building is occupied will be 
5,591 tons, making a total weight of the whole building 
of 43,613 tons. 

In designing a tower of this magnitude the stresses 
due to wind pressure reach a very high figure, and call 
for a large increase in the section of the columns, etc., 
to resist them. Thus, in the principal columns on the 
leeward side of the building, while the pressure due to 
the dead and live load combined is 7,500,000 pounds, 
the added load, due to the wind pressure, bdngs the 
total up to 10,400,000 pounds, while similarly the cor
responding column on the windward side is relieved 
of pressure, the maximum load during maximum wind 
pressure being reduced from 7,500,000 to 4,600,000 
pounds. From these figures it will be evident that 
even under the maximum wind pressure, such as would 
occur in a heavy westerly gale, there will never be 
any tendency on the part of the building to lift the 
columns on the windward side from their foundation. 
This great stability is due to the wider base and more 
massive construction of this tower as compared with 
the Singer tower, in which the foot of each column has 
to be anchored down to the heavy concrete caisson 
upon which it stands. The skeleton frame of the build
ing is stiffened against distortion by means of heavy 
knee braees . at every intersection of the vertical posts 
and horizontal. floor beams, and the resulting bending
stresses in the floor beams render it necessary to great 
ly increase their section. It can well be understood 
that the lower sections of the columns ar() of great size 
and weight, the large corner columns having a cross
sectional area of 540  square inches of metal. They 
are built of twelve 8 x 8 x 1 inch angles combined with 
heavy web and cover plates, the whole post weighing 
about one ton per linear foot. For the information 
upon which this article is based, we are indebted to 
Messrs. N. Le Brun & Sons, the architects, and Messrs. 
Purdy & Henderson, the consulting structural engi
neers. 
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A IU usical Problem Solved by t h e  · .. elllarmoni u m .  

T o  the Editor o f  the SCIENTIFIC AMERIC.;\-N : 

There is a feature of Dr. Cahill's invention, the tel
harmonium, described in the SCIENTIFIC AMERICAN of 
March 9, which seems to have- been overlooked, namely, 
the fact that it presents the possibility of solving a 
problem which has ba'fHed musicians ever since the 
invention of keyed instruments. 

I refer to the ·problem of constructing a musical in
strument that will use the natural or perfect musical 
intervals in all scales. 

As is well known, a scale founded on the, key of C, 
and having proper intervals or V'ibration ratios for 
that key, does not contain the proper notes for the 
key of D, and the deviation is still greater for oth�r 
keys. To provide correct intervals f or all of the twelve 
keys would require the use of fifty-three notes in the 
octave, an entirely unmanageable number. To obviate 
this difficulty musicians have devised the "equal tem
perament," in which all of the intervals are, to a cer
tain extent, incorrect, but in which each key is equally 
favored. To the untrained ear, these discrepancies are 
unnoticeable, but the musician hears a wavering of 
the tone which is disagreeable. 

Many devices have been proposed for the purpose 
of making this small change in the vibration numbers 
as the music progresses from key to key, but none 
has been successful. Dr. Cahill's invention, however, 
makes the accomplishment of this comparatively 
simple. 

Since the . inductors giving the fundamental and all 
overtones of the same note are all mounted on the 
same shar't , it would only be necessary to make a small 
change in the rate of revolution of each of the twelve 
shafts (corresponding to the twelve notes of each oc
tave) to accomplish the correct tuning for any particu
lar key. While the performer was playing in one key 
the instrument could be tuned for that key, and as the 
music progressed to a new key a gear-changing device 
could be brought into action which would tune the 
instrument for the new key. Thus, correct intervals 
could be used for all keys and the dream of musical 
constructors would be an accomplished fact. 

The objection that will probably be cited against this 
method is that the capacities and inductances are 
arranged to respond to one vibration period, and one 
only, and that this will not permit any variation. In 
answer to this, I will say that the change in the 
speed of the shafts will in no case exceed one per cent, 
and, since the curve of maximum current for given 
capacity and inductance is not a sharply peaked one 
when there is resistance in the circuit, the small 
change siiggested will not interfere with the working 
of the transformers. WILLIAM C. WOODLAND. 

Warren, 0., MarcIl 9, 1907. 
. . .  ' . 

The Meteorological ConditiQns Above St. Louis. 

To the Editor of the SCIENTIFIC AMERICAN : 

While I might hesitate to claim credit again in your 
columns for another investigation of my own, the fact 
that its execution was aided by the Louisiana Pur
chase E'xposition and by the Smithsonian Institution 
leads me to correct a statement which appeared in 
your issue of January 19, 19 07 ,  page 74, under the 
title "International Aeronautic Contest of 1907." 

The data relating t o  the wind at high altitudes 
above St. Louis, which you attribute to the government 
Weather Bureau, were in reality obtained by my as
Sistants, Messrs. Clayton and Fergusson, during the 
closing months of the World's Fair, in the winter and 
summer of 1905 and in the spring of 1906. As I an
nounced in your issue of August 6, 1904, the co-oper
ation of the 'St. Louis Exposition would enable me to 
obtain the first observations in America at great 
heights in the free air with balloons carrying self-re
cording instruments, which, on account of the prox
imity of Blue Hill to the ocean, could not be employed 
here. After rising quickly to a great altitude these 
small rubber balloons filled with hydrogen gas burst, 
and parachutes bear the instruments gently to the 
ground, where they are usually found. Fifty-six of 
these balloons were sent up by us from St . Louis dur
ing the years 1904 ,  1905 ,  and 1906 ,  and, by remarkable 
good fortune, fifty-three were found and were returned 
to this observatory on payment of a small reward to the 
finders. Upon a revolving clock-drum coated with 
lampblack, continuous records are made of barometric 
pressure (from which the height Is obtained ) and of 
temperature, . and, from the automatically recorded 
times of the aBcent of the balloon from St. Louis and 
the descent at a known place, sometimes several 
hu ndred miles from the starting point, the direc
tion and velocity ; of the drift can be calculated. You 
have summarized roughly the data which I obtained 
when you say that the usual wind prevailing. in the 
upper altitudes proceeds in an easterly direction from 
St. Louis toward New York. 

Classifying all the ascensions made during the dif
ferellt seasons according to altitude, I have calculated 
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the average drift of the air-CUrrents at various heights 
in the viCinity of St. Louis, which, in view of the 
selection of that place as the starting point of the 
international race for the Gordon Bennett cup next 
October, seems to warrant publication here in some 
detail. Eight balloons, at an average height of 6,000 
feet, moved from an average direction of 11 deg. north 
o'f west at an average speed of 25 miles per hour ; thir
teen balloons traveled at a height of 12,000 feet from 
3 deg. north of west at 38 miles per hour; sixteen 
balloons, at a height of about 20,000 feet, moved from 
5 deg. north of west at a speed of 56 miles per hour ; 
and nine balloons, moving in the stratum 26,000 feet 
high, went from 9 deg. north of west at a speed of 47 
miles per hour. These conclusions are confirmed by the 
numerous measurements of the drift of clouds which 
have been made at Blue Hill. Since the racing bal
loons probably will not exceed a mile in altitude, they 
are likely to travel toward some pOint slightly south 
of east at a speed of about 25 miles per hour. Although 
at the altitude of a mile or two in the month ' of 
October it will be only moderately cold, at the great 
heights reached by our sounding balloons extremely 
low temperatures prevail. Even in July, 1905, the tem
perature was 75 deg. Fah. below zero at a height of 
45,000 feet, while in the preceding January, during the 
prevalence of cold weather at the ground, a tempera
ture of 111 deg. below zero was recorded at a height of 
48,700 feet. The latter temperature is one of the low
est temperatures if not absolutely the lowest natural 
temperature yet recorded either on the earth or in the 
atmosphere. 

The balloon furnishing this record moved with 
great. speed and landed in northeastern Mississippi, 
285 miles south-southe!1st of St. Louis. Two other 
balloons, which were dispatched on successive days 
in November, 1904, after rising to heights of 37,700 
and 35,400 feet, respectively, landed, the first in Ken
tucky, 280 miles east, and the second in Tennessee, 235 
miles south-southeast of St. Louis, both having trav
eled at the rate of one hundred miles an hour. As 
this represents their average velocity in the lower and 
upper air strata, .it is probable that the highest cur
rents moved considerably faster than one hundred 
miles pet hour "On these days. 

A. LA WHENCE ROTCR, 

Director of Blue Hill Meteorological Observatory, 
Hyde Park, Mass., March 19, 1907. 

• ' I  • •  

The Gila Monster Again. 

To the Editor of the SCIENTIFIC AMERICAN : 

In a recent number of your periodical was an article 
on the "Gila Monster," in which was an account of 
two cases of bites by the lizard which happened in 
Arizon1/-. Being perfectly familiar with the entire his
tory of the cases cited as evidence of the poisonous 
characteristics of the reptile, I write to correct the 
narrator in a few minor details as well as to discuss 
the venomous nature of the bite. 

The first case mentioned did not occur in Tomb
stone, Ariz.,  but in either Fairbanks or Contention 
(two small towns then existing about ten miles from 
Tombstone ) ,  the former, I think. The man was bitten 
and died, and I was one of the physicians summoned 
to attend him. The autopsy demonstrated pirrhosis 
of the liver, ascites, fatty heart, etc., and his history 
evidenced the cause of his death to be acute alcoholic 
poisoning grafted upon chronic ' alcoholism. 

In the second case, that of Mr. Vail, the circum
stances surrounding the accident were as related. Mr. 
Vail, believing as did most of us at that time that the 
lizard was a venomous reptile, followed the usual 
frontier methods of treatment-ligation of the finger 
with large quantities of alcohol internally ; and his 
physician, Dr. Handy, after his arrival cauterized the 
wound, making an excessively sore finger for some 
time, but the finger neither was paralyzed nor with: 
ered nor useless afterward; and just prior to his 
death, which occurred a few weeks ago as the result of 
a street-car accident in Los Angeles, he had as free use 
of the finger as he ever had, and I saw hiIl1, the day 
preceding his accident. 

In December, 1891 ,  the writer, who was then en
gaged in studying the Gila monster and other alleged 
venomous reptiles and insects, had in his collection a 
dozen or more ' ;'monsters," and while handling one of 
them was seized by the left index finger just back of 
the nail, and a severe bite" inflicted. No crowbar, 
knife, or hatchet was required to disengage the en
raged animal, which hung on viciously ; merely a 
strong pull with pressure of the jaws liberated the 
digit, which was treated simply, and aside from the 
usual soreness accompanying a lacerated wound of the 
pulp of the finger involving the natl, no inconvenience 
was experienced, nor was the writer prevented from 
following his usual professional work, except-natural
ly-the surgical side of it. No constitutional symp
toms whatever supervened. At that time, owing to the 
investigations which he had been making for some 
months, he had arrived at the conclusion that the be
lief in the poisonous nature of the lizard was purely 

mythical and superstitious, the remnant of primeval 
man's antagonism to all creeping things. 
. In addition to the three cases mentioned, I have 
known quite a number of people who have been bitten 
by the lizard either on the foot or the hand, but in no 
instance has death been the result. If the 'usual folk 
treatment of ligation of the wounded part with alcohol 
internally was followed by cauterization of the wound, 
general malaise with a more or less sore member has 
succeeded, but not death. 

The Gila monster, of which there are two species 
On the deserts of the Southwest, has neither poison 
glands nor fangs. Its teeth (?) are not hollow, conse
quently nowhere within the jurisdiction of its mouth 
is there the wherewithal. to envenom a wound made 
by them, and this assertion is based upon numerous 
dissections and anatomical investigations. If much 
irritated it does eject the contents of its stomach, 
which are more or less fetid, while hanging to an ob
ject it has been exasperated into biting. This may 
or may not be accidental, for it does not always oc
cur ; only after swinging or shaking severely the rep
tile while still attached to the object bitten. That 
neither knife, chisel, hatchet, nor crowbar is needed 
to release an object from the grip of its jaws, simple 
inspection of the anatomical structure of its head will 
suffice to demonstrate. The grip is a firm one, but one 
released by an unterrified person with comparative 
ease. 

About this same time (1891) exhaustive studies 
were Jl!ade by some of the attaches of the Smithsonian 
Institution; among whom was Dr. R. W. Shu feldt, con
cerning the nature of the animal, and conclusions 
reached which the writer had previously attained
that the reptile was non-venomous ; and it may be ac" 
cepted as conclusively demonstrated that the bite 0:' 
the "monster" is innocuous per se. 

GEORGE GoODFELLOW. 

1059 O'Farrell Street, San Francisco, Cal. 

S u gar Statistics. 

The consumption of sugar in the United States is 
increasing rapidly, more rapidly than is the produc
tion. During the year just ended we used the enor
mous amount of 6,500,000,000 pounds of sugar, worth 
$300,000,000. If each citizen got his fair share, during 
the twelve months he consumed 76 pounds. Of this 
sugar only one-fifth was produced in the United States; 
one-fifth came from the island possessions, and three
fifths was imported from foreign countries. Of the 
American-produced sugar, a little over half was from 

_ the sugar-beet, the remainder from cane. This is the 
first time the beet-sugar has exceeded in quantity that 
manufactured from sugar cane. During the last ten 
years the increase in the consumption of sugar has 
.been three times as great as the increased domestic 
production. 

• • • • • 
Tile C u rrent S u p plelllent. 

"The Buried City of Ceylon" is the title of the open- ' 
ing article of the current S UPPLEMENT, No. 1630. Com
paratively few people realize that on that island was 
once a civilization which, when Christianity was born, 
was at its height. A glimpse of that marvelous civili' 
zation is given in the article in question. The fight 
against yellow fever is discussed by A. Dastre. E. T. 
Lake writes on pattern making or molding of cylin
ders for two-cycle internal-combustion engines. Charles 
B. Steinmetz thoroughly discusses light and illumina
tion. Baron Suyematsu writes on the ethics of Japan. 
Coming as it does from a well-known Japanese, this 
article is most authoritative. Waldemar Lindgren 
contributes a paper on gold and silver production in 
the United States. The commercial graphophone, 
which has been lately introduced to supplant the sten
ographer, has , been so far improved that it meets the 
requirements of the business man. It is possible to 
expunge matter which the dictator wishes to cancel 
and to substitute matter for it. A signaling device is 
also used to indicate when the end of a blank has been 
reached. A special form of recorder and reproducing 
:;;tylus completes the improvement. A full description 
of this instrument with illustrations is published. Sin
gle-pha-se vs. three-phase power transmission is the 
subject upon which Ernest Van Loben Sels writes. 
Emile Guarini presents a description of the Ella sys
tem of wireless telegraphy. The mutation theory of 
the origin of species is criticised by A. E. Ortmann. 

.. .  e • •  
The newest innovation that has taken place in the 

method of working a coal mine is the substitution of 
concrete for the mine timbering. The experiments 
along this line are being made by the Reading Coal 
Company at Shamokin, Pa. A plant for the manufac
ture of these cement props will be erected at the North 
Franklin colliery, Trevorton, from which place the 
new style of "timbering" will be sent to all the other 
collieries. The Reading Company has spent consider
able time and money in determining the best method 
for preserving mine timbers, and the present step 
seems to , indicate that in the future cement will re
place wooden props, _ 



EXCAVATIONS AT NAGA-ED-DER, WHERE PREHISTORIC 
MAN FIRST SETTLED IN EGYPT. 

BY ENOS BROWN. 
The University of California has received the final 

report of Dr. J. C. Reisner, who has been employed for 
six years in prosecuting a series of excavations under 
its auspices, and gathering together a collection of 
antiquities for a museum it proposes to establish at 
no distant day. Dr. Reisner excavated at several dif
ferent sites, and the fruits of his labors are now being 
received. Hundreds of cases are being unpacked and 
their contents catalogued. They embrace an enormous 
number of obj ects, demonstrating the gradual progress 
of the arts from the earliest or Paleolithic age, the 
age of flint, through the period of its highest develOcp
ment in the Cheops dynasty, up to the time when 
Egypt sank to the position of a Roman dependency. 
The rise of civilization, from a period 
antedating the Christian era by 7,000 
years, can be unerringly traced in the 
flints, pottery, carvings, statues, and 
inscriptions, found !n ancient ceme
teries or sites of cities, ransacked to 
enrich the museum of an American 
university and to benefit the scholars 
of the new world. 

Of all the discoveries of the explor
er, none surpasses in scientific interest 
or importance those from the prehis
toric cemeteries of  Naga-ed-Der, where 
it is believed the first settlement of 
man in Egypt occurred. This site, 
never before explored, i s  located about 
300 miles southeast of  Cairo, on the 
edge of the eastern desert, and, at the 
time of its first settlement, the coun
try round about was not the barren 
waste it now is, but was fertile, with 
an abundant rainfall, and capable of 
supporting a numerous population. 
Ninety centuries ago Egypt was not de
pendent upon the Nile for moisture. 
In this interval deposits of  the river 
have amounted to 25 or 30 feet and, 
allowing four inches deposit for each 
century, the time for beginning, as 
well as the period when the climate of 
the country began to change, is cal
culated. Naga-ed-Der was a settle
ment long before its site was trans
formed into a desert. 

It  is generally admitted that Egypt 
was settled first by people of Asiatic 
origin, and confirmation of this theory 
has been discovered in the graves of 
Naga-ed-Der, in which many skeletons 
of the earliest period were found. 
These were Jortunately in perfect con
dition, and afford splendid anatomical 
material for determining the racial 
character of the prehistoric people, 
which, ethnologists conclude, was 
Asiatic and not Nubian. Even the 
contents of the intestines were so well 
preserved that it was possible to de' 
termine, not only the food, but even 
the medicines which were contained 
in them. The disease from which 
the person died could be easily diag· 
nosed. Many were resurrected who 
died of some kidney complaint, others 
of gall stones, and others of diseased 
bones. 
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flints or pottery or both were always interred with 
bodies. The tenacity with which ancient customs sur
vive is shown by the use of haIfa grass, of which the 
prehistoric people wove mats, made in the most primi
tive manner, and every other generation since, to the 
present day, has imitated. The graves were excavated 
in either elliptical or rectangular shape, a layer of 
one or more mats being placed upon the bottom on 
which the body reposed. 

All the bodies found were in the same position, the 
knees supporting the chin and resting upon the side. 
Over the body was laid another layer of mats when 
the grave was filled. Some were found in which a 
sort of coffin of wood was around the body, large 
enough to contain the funerary offerings and pottery 
which seem to have been a necessary accompaniment 
of every burial . Beads, combs, and armlets of primi-

THE FIRST STAGE. 

THE SECOND STAGE. 

THE THIRD STAGE. 
The Three Stages of lJnwrapping a Coptic Mummy. 
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mified their dead, and most valuable results followed 
the unwrapping of many of them, as persons were in
terred in great state, with all their choicest posses
sions and most elaborate decorations. Beautiful jew, 
elry, embroideries in rosettes, flowers, geometrical de
signs, cupids, men and women, and executed with 
skill, rewarded the explorers, and opened a field of 
investigation rich beyond anticipation. 

• ' . 1  • 
The Story of Malaria. 

BY L. H. YATES. 
The Story of Malaria, as told by Major Ronald Ross, 

F.R.S. ,  first to an audience of the Royal Colonial In
stitute of Great Britain, and later in the pages of the 
National Review, is full of most interesting facts that 
are apt to pass the m emory, unless recalled from time 
to time. Our present knowledge, as he reminds us, is 

the result of more than two thousand 
years of patient study, and it forms 
what might be called a gigantic epic 
of science. It tells of a long and hard
fought battle between man and nature , 
and it is only to-day that we even be· 
gin to see the promise of victory. 

If  we go back to the writings of Hip
pocrates and his successors, some 400 
years B. C., we learn that the Greeks 
and Romans were then studying the 
character of malaria, and had distin
guished its class by two important 
points ; the first was that malarial 
fevers are not continuous in type, but 
occur in periodical attacks, and these 
attacks they classified as quotidian, ter
tian, and quartan ; that is, occuring 
every day, every alternate day, and 
every third day. Although we now 
understand that attacks may, by over
lapping, present the appearance of a 
cont inuous fever, this does D,pt contra
dict the ancient classification. The 
second pOint found out by them, and 
attested by succeeding experience, is 
that there is direct connection betwtlen 
marshes and swampy pools or soil and 
the prevalence of this kind of disease. 
They even went so far as to point to 
a probability of the disease being dis
seminated by a species of germ or mi
crobe to living man, thus approaching 
remarkably near to our nineteenth 
century "discoveries" ! Indeed, we 
seem not to have disproved aI).y of the 
theories of the ancients, but rather to 
have enlarged upon them, added to 
their number, and established their 
certainty.  After  the ancients-a very 
long time afterward-the next step 
forward was taken in South America. 
To a viJlager of Malacotos, in Ecuador, 
we owe the discovery of the efficiency 
of Peruvian bark as a cure for ma-
larial fever-or as we should mOre 
correctly term it, an antidote. This 
became known in Europe about 1640, 
and acquired fame after it had been 
used to alleviate the agues of . Louis 
XIV. In 1820 two French chemists 
separated from Peruvian bark i ts es
sential alkaloid, quinine. Still, aftl�r 
the l apse of two and a haIf centuries, 
the bark or its alkaloid are the ac
cepted specifics against malarial fe
vers. By experimenting with the use 
of these drugs, it was found possible 
to separate with greater preciSion the 
different types of fever and determine 
the periods of attack. 

The remarkable fact that the people 
now living over the site of the prehis
toric cemeteries are racially i dentical 
with those who inhabited the country 
9 ,000 years ago was established be
yond a doubt. In every physical pe
culiarity there had been no change 
during this long interval. The graves 
also afforded much information as to 
the customs, habits, and progress of 
this primitive race, with types of 
burials, graves, food-stuffs, hair dress
ing, and pottery. The development of 

Gronp of Workmen of the Rifai Sect with Their Religions Sheikh (Sheikh Hasan). 

To the story of malaria another 
chapter was soon after this contribut
ed by British military and n aval sur
geons, at a time when British ships 
were exploiting all waters. These 
found malarial fever to be common in 
all tropical and sub-tropical countries 
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an instinct for art was indicated by rude figures, with 
which they adorned the pottery fashioned. Their 
weapons were carved of flint, sometimes in the shape 
of snakes' heads and animals.  No objects of metal 
were found, and the conclusion is they knew nothing 
of metallic substances. Copper, the first metal known 
in Egypt, was introduced probably about a thousand 
years later by the race which conquered the country 
and is supposed to have come from the north of Africa. 
The burial customs at Naga-ed-Der indicated a regard 
for the preservation of the body, which IDgyptians in 
later periods carried to remarkable lengths. The pre
historic mummi es were preserved in salt, and in the 
grave were carefully incased in matting made from 
haIfa grass, formed of reeds woven together with the 
fiber of the same plant. Votive offerings consisting of 

tive workmanship were found in the graves of women. 
The site of Naga-ed-Der seems to have been conse

crated to burials, for the dead of every period are to be 
found there. The Copts have had their own cemeteries 
here ever since the Christian religion was introduced 
into the country, and use them for interment at the 
present day. These old Coptic graves afforded valu
able results to the explorers, and much light upon the 
customs, habits, and manners of this interesting peo
ple was secured. Coins, minted in the time of Jus
t i nian, were found with vast quantities of beads, n eck
laces, bracelets, earrings, and flnger rings, crowns, 
pendants with crosses and other emblems of the Chris
t ion religion made of  bronze, sometimes gilded. Amu
lets of old Egyptian manufacture upon which the cross 
had been engraved were numerous. The Copts mum-

-that it was an enemy likely to be 
encountered almost anywhere. They added their 
affirmation to the theory that soil as well as water 
held the fever poison. About the middle of last cen
tury, however, when biol(jgy became a favorite study ' 
and the microscope a more perfected instrument, the 
granules of what is now called malarial pigment were 
found i n  the blood, and these pigment granules were 
found to be the refuse matter of innumerable little 
paraSites, which, l iving within the blood, caused dis
<ease. Almost at the same time that this discovery 
was made, Pasteur, Koch, Lister, and others were dis
covering that bacteria were the cause of anthrax, tuber
culosis,  cholera, typhoid, and l eprosy. The two great 
discoveries mark together an epoch in history. The 
essential difference between them, briefly stated, is 
that malarial germs are protozoa, or the lowest form 
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of animal life, while the bacteria represent the lowest 
form of vegetable life. By close study of the processes 
followed by the parasites of malaria, it wa;s found 
that their capacity to reproduce themselves was almost 
unending, but that it kept to the order of successive 
generations ; and just as all the stalks of corn in a 
field which was sown at one time reach maturity to
gether, so do the members of the same generation of 
malaria parasites. The shell of the blood corpuscle 
which has held the growing parasite bursts when it 
reaches maturity, and allows its spores to fall into 
the fluid of the blood, and these again fasten them
selves on other corpuscles and begin to germinate in 
their turn. Millions of 
parasites will l iberate 
their spores at the same 
time, and it will be pre-
cisely at this time that the 
patient will be attacked 
with the ague fit, followed 
by fever. As some of the 
spores take 72 hours to 
reach full d evelopment, 
the next attack 0" fever 
will not take place until 
the third day ; as another 
type develops within A8 
hours, the attacks occur 
every other day ; and those 
which sporulate every 24 
hours produce the quotid
ian fever. It  is possible, 
though perhaps not usual, 
for one ratient to harbor 
all three varieties at one 
and the same time. 

At the time that the ma
larial parasites scatter 
their spores in the blood, 
the patient is seized with 
chill, nausea, shivering, 
and fever ; very soon, how
ever, the wonderful anti
toxic mechanism of the 
body begins to asse c it
self, the pOison is acted 
upon, neutralized, and in 
a large measure eliminated by the sweating which 
ensues, and the patient is  relieved. But another gen
eration is developing meanwhile, and when it reaches 
maturity another attack is caused, and not until their 
power of reproduction is weakened, and finally over
come, will recovery be permanent. Even then, undue 
fatigue, chill, or great heat may cause a relapse by 
favoring the parasites and their development. The 
battle must be incessantly waged between the con
flicting parties, poison on the one hand, anti-toxin on 
the other. A -startling discovery, made in quite recent 
ti mes, is that native children in tropical countries, al
though apparently healthy, often carry these parasites 
almost constantly in their blood. As the children 
reach maturity, if they have not succumbed to the 
poison before then, this early inoculation seems to 
procure them immunity as adults, for very few adult 
natives are subject to malarial fevers in the way that 
IDuropeans are. While 
they are young, however, 
the disease decimates 
them in large numbers. 

Scientific Alnerican 
rick Manson ) of his own theory concerning the ability 
of parasites to transfer themselves from one species 
of animal to another, and he commenced to make 
critical examination for himself. When, after two and 
a half years of experimenting, he was on the point of 
giving up in despair, he was startled on examining a 
new species of mosquito to discover in its tissues the 
very bodies he was in search of. Before he could eb
tain formal proof his researches were interfered with 
by his being ordered to a place where there was l ittle 
er no malaria. The follewing year the government of 
India placed him en special duty for the continuance 
ef his study, and then in a few menths he was able 

• 
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to establish his conclusions, which were to the effect 
that when mesquitoes of a particular species suck the 
blood of infected men, animals, or birds, they draw in 
with it the parasites ef malaria, and these, living and 
growing in them, produce spores which find their way 
down the proboscis into the bleed of their next vic
tim, infecting him. Thus the mesquite takes the para
site frem ene infected persen, and after a week er 
more conveys it intO' the bloed of anether, probably 
quite healthy, indivi dual. 

After this discevery had been made public, scheels 
of trepical medicine and societies teek it up, books 
and pamphlets innumerable were written upon the 
subject, and healthy perSens velunteered themselves to' 
be acted upen by the experimentalists, so the new 
study was presecuted with all viger.. One ef the things 
it is most curious to' nete is that the results of all 
this cembined werking merely develeped and added 

to the conjectures and theeries of the ancients. For 
example, the mosquitoes which carry human malaria 
belong to a species called the Anephelinef;, which 
breed mestly in terrestrial waters, that is, in marshes, 
which explains the connection between marshes and 
malarial fever. But it is not the parasite causing the 
fever which lives and breeds in the marsh, but the 
gnat or mosquito which is the carrier of the parasitic 
poison. Where appropriate marshes exist, these in
sects abound and infect everyone within their reach 
by inoculating them with the poison they carry from 
ene to the ether. It is argued that mosquitoes also 
exist and abeund where there is no malaria, and this 

is true, the difference 
being that they are not 
A n 0 p h e l i  n e mosqui· 
toes. Happily for us, the 
Anopheline is  a cempara
tively rare kind. 

The remedy which Ma
jor Ross advocates most 
strengly is the tracking 
and drainage ef waters 
and swamps which favor 
the breeding ef the ma
laria type ;  to carry eut 
sanitation in this way is 
net merely to' get rid of 
the mosquito itself, but of 
pests ef flies and ether in
sects. 

His plans are new be
ing included in all the 
schemes of tropical sanita
tion, and with the im
prevement in land, air, 
and water, cleanliness and 
better housing come as a 
natural result, so that the 
1 0  c a I authority fellews 
hard upon the heels of the 
imperial efficer, and the 
efferts of both are fast 
making habitable for man 
the leng untenanted re-
gions of the glebe, giving 
him, in fine, through the 

destruction of unwholeseme cenditiens, the gift of a 
new world. 

• • • I • 
Havana Cigars. 

During last year there were exported frem Cuba the 
enermeus number ef 2 56,738,029 "Havana" cigars. 
Centrary to' the general idea, hewever, that America 
gets the bulk of this trade, only about 30 per cent came 
here, the total purchases ameunting to 79,483,125 ci
gars, while England took 92,459,687. Germany buys 
from tWflnty-five to thirty millien, and Fran ce ten to 
twelve million. One rea sen for the larger sales to' Eng
land than to' the United States is the fact that Am
erica buys a large ameunt of leaf tobaccO', which is 
werked up here ; last year twenty-five millien peunds 
were imperted, While England teek only twenty-five 
theusand peunds. But few Cuban cigarettes ceme 
to' this cell)ltry, most ef the manufacture geing to' 

Se�th America. Altheugh 
two hundred and fifty 
million cigars-the num
ber we received frem 
Cuba-would appear to 
be a considerable steck, 
cigar dealers' cases weuld 
Seon be empty if that 
were the enly seurce of 
s u p  p l y, as America 
smekes sO' me 8,000,000,-
000 cigars annually. 

• • •  

The next chapter in 
the story of malaria had 
to reveal where these 
protozoan parasites live 
in external nature, and 
how and by what agency 
they effect their entrance 
into the human body. 
The older theories as
sumed that stagnant wa
ter made a home fer 
them, and that they were 
inhaled in the mists and 
vapors which rose from 
the marsh, and possibly 
by the drinking of foul 
water. But experiments 
made in trying to devel
ep the parasites from 
stagnant water failed to 
give the supposed re
sults. Then the mosquito 
theory, existent and in 
vogue for some centur
ies, was revived, and 
trials which were made, 
independently of each 
other, added strength . to 
the belief that infection 
came from the bites of 
the Insect. In 1894 Ma
jor Ross was told by Dr. 
Mansen ( now Sir Pat· 

Prehistoric Cord from Clething. Prehistoric Ornamental Tassel. 

Stering ceal in pits 
capable ef being fleeded 
has been adepted at the 
new plant ef an Amer
ican electric pewer com
pany at Hawthorne, Ill .  
A plet about 320 feet by 
75 feet has been exca
vated to a depth of about 
12 feet, and lined and 
sub-divided by cencrete 
walls intO' twelve 80  feet 
by 25 feet pits. Their 
bottem is the clay sub· 
seil, and the walls are 
carried abeut 4 f e e  t 
abeve greund. The pits 
can be flooded by means 
of a 12-inch water main. 
The lengitudinal divisien 
walls are wide eneugh to 
carry t h e  tracks 0 n 
which the coal is deliv· 
ered. 

Prehistoric Cleth (Coarse). Prehistoric Cloth (Fine). 

EXCAVATIONS AT NAGA-ED.DER. WHERE PREHISTORIC MAN FlaST SiTTLli1D IN EGY1'T, 
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A NEW HIGH-SPEED PHOTOGRAPmC SHUTTER. 

It is obvious that a "between-lens" shutter which 
opens fJ:om the center outward and closes again in 
the reverse direction will overexpose some portion of 
the plate and underexpose others. When the speeds 
are higher than 1/150  of a second, the imperfect illum
ination is very apparent. In order to remedy this de
fect and to render 

Scientific American 
blades occurs. The shutter opening thus attained is 
peculiar. . The lens is opened from the center in an 
increasing star, and the blades spread full in the mid
dle of the movement, closing again from a different 
point of the lens-aperture's periphery and thereby ex
posing the corners of the plate more than the center. 
Vignetting is consequently impossible even with high 

Exposure rbl) seconds ; f. 56. 

lever B, which is brought into engagement with a 
hook on the ring when the principal release lever L is 
raised. In setting the shutter for time exposures, a 
lever T is employed, which locks the principal release 
and also the bulb lever and is unlocked by a second 
action of the release mechanism. Slow, instantaneous, 
bulb, or time exposures are quite noiseless because of 

the retarded action 

Exposure i,J •• seconds ; f. 5'. 

possible exposures of 
1/1,000 of a second 
and less, the focal 
plane shutter was 
adopted. As every 
photographer knows 
the focal plane shut
ter consists of a cur
tain provided with 
an adjustable slit 
and mounted to trav
el in front of and 
parallel to the plate. 
By regulating the 
t e n s i o n  o f  t h e  
springs which drive 
the curtain, and by 
adj usting the width 
of the slit, higher or 
lower speeds are ob
tained. Because the 
plate is exposed by 

Three Difficult Sub,jects Taklln With the Multispeed Shutter. The Good Definition Should be Noted. 

of the driving ring. 
Without this retard
ed action, bulb and 
time exposures are 
q u i  c k - acting and 
clicking. The com
pound movement of 
the four blades. is kept 
for instantaneous ex
posures of several 
seconds duration on 
account of the vastly 
increased definition, 
which renders ob
j ects out of focus 
only softer, but nev
er indistinct. This 
should be of special 
value for portrait  
and landscape stud
ies, when instead of 
a sharp-cut effect a 

the slit _ in sections curious distortions in moving 
objects invariably result, for the reason that during 
the interval in which the slit travels from one given 
point to another the object has moved ahead, so that 
tll e position of the object relatively to the plate is not 
sufficiently constant. At its highest speed, the effi
ciency of the focal plane shutter decreases as the slit 
is narrowed, because the light rays suffer interfer
ence, so that serious speed limitations are imposed. 
To overcome these defects in illumination, photogra
phers soon began to use lenses of large aperture on 
very small cameras to allow more distance between 
the obje((t and the lens and to concentrate a greater 
amount of light on the plate. Thus It happened that 
lenses working at apertures of f .5  or even f .3" super
seded lens working at f.68 with a consequent sacrifice 
in definition. 

Mr. Gustav Dietz, a New York inventor, has given 
.the problem not a little thought, and seems to have 
solved it satisfactorily. Abandoning the focal plane 
principle entirely because of the objections to sectional 
exposures, he has returned to the "between-lens" shut
ter and invented a form of blade which permits a 
brilliant uniform illumination of the plate, and ren
ders it possible to use slower lenses at speeds of 
1/2,00£l part of a second, with the result that a d
mirable definition is secured without any distortion of 
the image. 

The "multispeed" shutter, as Mr. Dietz calls his in
vention, is driven by an a djustable spring which is 
coiled around a spindle carrying at its outer end a bev
el gear meshing with the segmental rack of a driving
ring d. The driving-ring travels on ball bearings in 
both directions. Four blades, C, are pivoted to this 
driving ring and are moved with the ring when the 
tense spring is  released. Each blade is centrally slot
ted to receive a pin, by which its movement is 
guided in such a manner that the blade is gradually 
opened, thrown open quickly, and gradually closed 
again without any side or central strain Whatever, 
h aving completely turned over and fully exposed the 
plate. No matter what the speed may be, whether a 
time exposure of several seconds or a snapshot of 
1/2,000 part of a second, the same revolution of the 

speeds, large plates, and wide-angle lenses. Because 
no diaphragm stops are used to secure an increase c::: 
definition as with the focal plane shutter, no light is 
lost, and yet definition is vastly augmented, and be
cause of the excess Circumferential illumination very 
high speeds are possible even on dull days. 

Not the least striking feature of this shutter is its 
noiselessness. On the higher speeds the blades are 
arrested without shock by an air-cushion, A, which is 
controlled by the link H of the piston R. For speeds 

The Operative �lechani8m of the Multispeed Shutter. 

of 1/200 of a second and less the knob of the retard
ing piston is connected with the driving ring. Hence 
the air-cushion is opened at the same time, and the 
ring and blades move slow or fast according to the 
tension of the coiled spring. The retarding device 
simply forces the spring to spend the motive power 
slowly. It is therefore clear that the higher the ten
sion, the quicker the exposure, which increase is ab
solutely uniform in ratio to the increased spring ten
sion. For bulb or time exposures, which are set by 
means of a knob K, the ring is stopped half way by a 

nniform softness is desired. Obj ects quite indistinct 
on the ground glass are brought back to soft definition 
again. 

T:qe different speeds are recorded on a ring which 
is geared to the tension wheel of the spring and trav
els in a groove around the shutter casing. The re
lease is effected either by hand or by cable. 

The shutter can be applied to any camera for any 
class of work. 

• • • • 
WIreless Message on Atlantic Coast ReceIved In 

Cal ifornia. 

On Sunday, March 10, A. J. Millison, the operator at 
the wireless telegraphy station on Point Lorna, in 
southern California, observed his apparatus intercept, 
ing a message. On investigation he ascertained that 
a message was being sent from Washington, D. C., 
to Pensacola, Fla. He adjusted his instruments, which 
are the most delicate used by the United States gOY
ernment, and caught the whole message. At about 
the same time part of a message to the battleship 
"Connecticut" from Washington was clearly read on 
the instruments at Point Lorna. 

Highly gratified, the operator sent messages to the 
Atlantic coast, and received answers from the oper
ators at Washington and Pensacola. Later he wrote 
out copies of the messages that he intercepted on 
the Atlantic coast and sent them, with letters, to the 
operators there. 

The di stance from Pensacola to San Diego in an air 
line is about 1,800 miles, and from Washington to 
San Diego is about 2 ,400 miles. The matter has been 
reported to Commander H.  C.  Gearing, Chief of the 
Equipment Department at Mare Island navy yard, 
California. The messages sent by the operator at Point 
Lorna to Washington were only faintly recorded on the 
instruments, but the messages between Washington 
and Florida and part of a message from Washington 
to the battleship "Connecticut," 600 miles out in the 
Atlantic Ocean, were recorded clearly. The new ap
paratus is  partly the invention of Mr. Millison, and 
has been installed in the Point Lorna station only a 
few months. Some time ago the Point Loma operator 
succeeded in communicating with Tacoma, "\Vash. 

Performing Acrobats Taken With the lUultispeed Shutter. Exposure rto1f Part of a Second ; Lens A})erture f. 6'. 
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DISH DRAINER. 
A novel utensil which should prove very useful in 

the household has just been invented by Mr. James 
P. Ti bbits, of 509 Mount Hope Place, Tremont, N. Y. 

DISH DRAINER. 

It  is a device for holding plates, saucers, and other 
dishes in such position as to allow them to drain thor
oughly. The utensil comprises a rack in which the 
dishes are supported and a pan to catch the drip. The 
rack is formed of two end frames of wire connected 
at the top and bottom by wire side members. A series 
of flexible span wires are run diagonally across from 
each upper side member to the opposite lower mem
ber. In order to keep these span wires in place, the 
side members are bent to a sinuous form. In use the 
dishes are inserted between the span wires. A con
siderable number of dishes can thus be accommodated 
in a comparatively small space. It will be noticed that 
the span wires touch the dishes at a comparatively 
small area of contact, and further, that the span wires 
being of metal, there is nothing to prevent the thor
ough cleansing of the dishes. Moreover, it will be 
observed that while each dish is supported at four 
points of contact, the extreme peripheral edge of each 
dish is entirely free, so that the drainage is perfect, 
also that each dish is, by virtue of its own weight, 
retained in a condition of stable equilibrium and is not 
easily caused to rock, if the rack be shaken or i n
clined. If desired, the dishes may be first washed or 
partially washed before being inserted in the rack, or 
as some prefer, they may be placed in the rack exact
ly, as they come from the table, and then cleansed by 
pouring boiling water over them. 

. . .  � . 
AN IMPROVED CONCRETE WALL CONSTRUCTION. 
As concrete absorbs moisture as readily as brick, it 

is obvious that dampness will penetrate a solid con
crete wall and appear as beads or sweat on the plas
tering. For this reason concrete building blocks are 
formed with air spaces. But this does not entirely 
remedy the defect, because certain sections of the 
block which divide the air spaces form a solid mass 
extending from the outer to the inner side of the 
block, permitting the moisture to percolate unobstruct
ed to the inner surface. To overcome this, as well as 
other difficulties generally encountered, Mr. John G. von 
Hofe, of 122 Elm Street, Long Island City, N. Y., has in
vented a new type of hollow building block and a new 
form of wall construction, which we illustrate in the ac
companying engraving-a veneer of hollow blocks bond· 
ed to an air-spaced monolith mass. The block is narrow, 
being adapted to be used as an ornamental veneer for a 
contin uous concrete wall. A recess is molded in the 
end of each block with a semicircular opening in 
the rear wall, and when two blocks are placed end to 

AN' IMPROVED CON'CRETE WALL CONSTRUCTION. 
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end, the adjacent recesses form a chamber, to which 
access is provided at the rear through a circular port 
formed by the two adjacent openings. This chamber 
being larger than the port serves as an undercut cav
ity or T-shaped lock. In constructing the wall the 
veneer blocks are set up in courses which break j oints 
in the usual manner, and the concrete is poured in be
tween them and a temporary backing. The material 
flows into the undercut cavities, securely bonding the 
blocks to the concrete wall. Each block is formed with 
air spaces, which register with similar spaces 
in the courses above and below, so that COn
tinuous vertical air passages are formed 
throughout the wall. The concrete wall is also 
poured to form air passages back of each joint 
in the veneering, so that moisture seeping 
through the joint will be arrested by the air 
space. The invention can be applied to face 
brick, terra cotta, or cement blocks, and the 
face of the blocks can be molded to represent 
cut or rough stone, or any other desired pat· 
tern. The system may be employed on the 
tallest reinforced concrete structure, eliminat
ing the expense of forming front panels for the 
face of the wall, while plain or ornamental 
designs can be molded at a cost only a trifle 
over that of the concrete displaced by the blocks. 

. 1 . _  . 
A NOVEL FLAG HOLDER. 

�. 

The accompanying engraving illustrates a novel de
vice for displaying flags for decorative purposes. The 
device is of very simple design, adapted to be attached 
either to a window or a door casing, or to posts and 
pillars in halls, or it may be used on floats and wag
ons. It consists of a block formed with a beveled 
edge at one end, so as to enable the flags to extend 
outwardly when attached to a support. The opposite 

A NOVEL FLAG HOLDER. 

end of the block, or standard, is rounded, and drilled 
into this rounded edge are a series of holes which ex
tend to a slot formed in the face of the standard. 
These holes are adapted to receive the flagstaffs. In 
order to prevent the flag from slipping out of these 
sockets, a screw eye is fastened into the end of each 
staff, and a locking bar which extends transversely 
through the standard is adapted to engage these screw 
eyes, thus holding the flags firmly in place. It  will be 
noted that the flag holder is exceedingly simple and 
inexpensive in construction, that it requires no skill 
to adjust it to its support, to which it may be secured 
by means of screws, and that when once secured in 
place it will remain in such position through any kind 
of weather without injury to the holder. Moreover, 
the holder dispenses with the necessity of nailing the 
flagstaffs to a window or casing, which would soon 
render the flags unfit for use, but on the contrary, with 
this holder the flags may be repeatedly used without 
injury to the flagstaffs, and without danger of their 
being stolen by passersby. The inventor of this novel 
flag holder is N. S. Makepeace, 213 East Monument 
Avenue. Dayton, Ohio . 

. ---:..-.-.......... .. ------

A NEW RIFLE SIGHT. 
A "bead and aperture" sighting system for firearms 

that possesses all the advantages of the old "peep and 
gl obe" sights without having any of their bad features 
has been invented by Mr. Charles G. Thunen, of Oro
ville, . Cal. Both front and rear sights are cased in a 
circular cover, so that all danger of injury to the 
"bead" or to the "peep" is done' away with. The ob
jection that an aperture sight is a hindrance to quick 
shooting is removed by an ingenious bit of construc· 
tion that enables one to see not only the mark, but  
also its

' 
surroundings, giving an aim that is quite as  

accurate as that obtained with the "Buckhorn," or  
similar type of  open sporting sight, and in a much 

shorter time. The following is an explanation of the 
drawing ; Fig. 1 is an elevation of the improvement 
as applied to the barrel of a gun. Fig. 2 is an enlarged 
rear elevation of the front sight. Fig. 3 is an en
larged rear elevation of the rear sight, the spring 
plate being shown in section. The front sight 11. and 
the rear sight B are mounted in the usual manner on 
the barrel of the rifle or other firearm on which the 
sights are used. The front sight is held in a ring 
having a dovetailed base fitting a correspondingly 

A 
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shaped groove on the barrel, in the usual manner for 
fitting sights. Within the ring is fitted a tubular 
support carrying cross strips, of which one is provided 
at its center with a slot for receiving a portion of the 
other strip, the latter having at the intersection of 
the two strips a bead of aluminium or some similar 
metal. The outer ends of. the strips are fitted into 
slots in the tubular support, so that the latter car
ries the cross strips, one of which centrally supports 
the bead. The strips are arranged at right angles one 
to the other, and are preferably placed at an angle 
of 45 deg. to the vertical. 

The rear sight is mounted on a ring held on the 
shell spring-plate and has the usual notched plate for 
adjusting the elevation. Within the ring is fitted a tu
bular support carrying cross strips centrally support
ing a sight-tube, the axis of which coincides with the 
axis of its tubular support and with the axis of the 
bead of the front sight. These cross strips are also 
arranged at right angles, one to the other, and are 
also preferably placed at an angle of forty-five de
grees to the vertical . This arrangement gives a set 
of sights which allows of simple and durable construc
tion, and is arranged to stand rough usage. It also 
permits an exceedingly accurate aim to be taken with
out the danger of blurring, owing to the settling of 
rain or mist in the aperture. Since the metal parts 
making the actual sighting system are extremely thin, 
there is no danger of the usual burring, which is so 
annoying with sights of heavier construction. 

. I .  J • 
CARPET STRETCHER. 

b- most powerful carpet stretcher has recently been 
invented by Mr. J ohn Driver, of San Leandro, �al. 
The device belongs to the type adapted to be pushed 
forward by knee pressure, and its operation is clearly 
illustrated in the accompanying engraving. It com
prises a handle tapere d . at one end to enter a socket in 
a Glaw holder, while the opposite end is secured to a 
plate of L shape on which the knee cushion is sup
ported. The claw holder is provided with a forked 
head at its outer end, in which a pair of toothed 
plates are secured.  These toothed plates are spaced 
apart by a block of wood, which wedges them into the 
forked head. In this position they are also held by 
means of screws. The L-shaped plate 3;t the opposite 
end of the stretcher is arranged to extend under the 
knee cushion, so that when it is placed upon the floor 
it will raise the cushion slightly above the carpet to 
prevent it from wearing ; and since the plate is of 

CARPET STRETCHER. 



metal, it will not offer as much friction as would the 
knee cushion, which is provided with a leather cover
ing. In using the invention, the teeth are set in the 
carpet at a requisite distance from its edge, and then 
with the plate at the opposite end resting on the 
floor, the operator forces the device forward either by 
a steady pressure or by a succession of blows, until 
the carpet is stretched to the required degree. A 
most powerful pressure can thus be secured. It has 
been found in practice that with this stretcher the 
operator can move a weight of over .300 pounds when 
placed on a loose strip of carpet, and also that the 
tacks may be pulled up on the opposite side of the 
room if the operator uses too much force. One of the 
important advantages of this stretcher is that it may 
be held with the knee, permitting the operator to use 
both hands to drive tacks. 

• • • • •  
S AFETY COCK. 

A patent has recently been secured by Mr. James C. 
Stratiff, 1322 Pennsylvania Avenue, Tyrone, Fa. ,  on a 

SAFETY COCK. 

cock provided with means for locking the plug, so 
that it cannot be tampered with by an unauthorized 
person. The invention is particularly adapted for use 
on angle cocks, such as are commonly empluyed with 
an air-brake system. The details of the locking mech
anism are clearly shown in the accompanying engrav
ing. A chamber is formed on the body of the cock to 
one side of the plug. Mounted in this chamber is a 
locking bar or bolt, which is adapted to pass through 
an opening in the wall of the chamber and into a re
cess in the plug. In this position the bolt is held by a 
coiled spring. Depending from the bolt is a projection, 
which is adapted to be engaged by a key. The key is 
passed through a keyhole in one side of the chamber, 
and its inner end is supported in a recess in the oppo
site side of the casing. By turning this key the bolt 
may be withdrawn from engagement with the plug, 
and the latter may then be turned by operating the 
handle with which it is provided. This handle is form
ed with a projection which is adapted to engage a 
pair of stops, and thus limit the movement of the plug. 
When the plug is turned to close the cock, it is stopped 
by the stop-piece in such position that the recess there
in is brought into alinement with the bolt, and the 
latter is thereupon forced in by the spring, engaging 
th e plug and holding it against rotation . When in this 
position, it is evident that the plug cannot be turned 
except by a person provided with the proper key. 
While this invention is particularly ' adapted for an 
air-brake cock, it will be obvious that it may be ap
plied to any cock of the plug type_ 

AN' IMPROVED lUT :aRA.OE. 
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ELECTRIC GAS-LIGHTER FOR ACETYLENE AUTOMOBILE 
LAMPS. 

A simple and ingenious little appliance for making 
it possible to l ight the gas lamps of an automobile by 
working a switch on the dashboard is illustrated here
with. This attachment consists of a horizontal arm 
which fits tightly upon the slightly tapered pipe of the 
burner and which supports, at each end, a right-angled 
wire sparking point as shown. The points face each 
other above the burner, one of them being supported 
in a porcelain insulator which is securely fastened and 
held from turning. Both points, however, can be 
turned to one side if at any time it is necessary to 
remove the lava tip, and they can also be adjusted 
slightly in height by turning them around. The in
sulated sparking point is connected by a wire to one 
side of a two-point switch on the dashboard, the 
other side being connected to one of the spark plugs 
and the movable arm 
of the switch being con
nected to a secondary 
terminal of the spark 
coil . When it is de
sired to l ight the gas, 
by changing the switch, 
the spark is diverted 
from the plug to the 
gas-lighter. This does 
not interf�re with the 
running of the engine, 
as it is only done mo
mentarily, and as soon 
as the gas is lighted, 
the switch is turned 
back. The high-tension 
current, after jumping 
the gap at the burner, 
returns to the ground 
terminal of the spark 
coil, since the other 
point of the gas-lighter 
is grounded. If it is 
desired to light two gas ELECTRIC GAS-LIGHTER FOR 
lamps at the front of ACETYLENE AUTOMOBILE 
the car, a three-point LAMPS. 
switch is used, and the 
second lighter is connected to one of the points of the 
switch in a similar manner to that just described. As 
the wires of the lighter are rather large and are not 
pointed at their ends, a series of arch-shaped sparks 
are obtained, which readily light the gas although the 
points are below the bottom of the flame and hence 
are not subjected to its intense heat. 

The inventors of this new device are Messrs. Kapp 
and Alviset, of Portchester, N. Y. 

-----------�+,� • .------------
AN IMPROVED BIT BRACE_ 

With the ordinary ratchet bit brace, when operat
ing in a corner, or in a place where the sweep must 
be oscillated back and forth, instead of making a full 
turn, only the forward stroke is effective in driving 
the bit into the wood, the return stroke being used to 
move the pawl to a new hold on the ratchet. When 
beginning to bore the hole, the operator must hold the 
bit with one hand until it is sufficiently imbedded 
in the wood to overcome the friction of the pawl upon 
the ratchet during the return stroke. This is not 
necessary with the new bit brace which is here illus
trated ; for it operates to drive the bit continuously . 
both on the forward and the return strokes. The 
construction of this bit brace is similar to that of the 
ordinary brace, except for a ratchet attachment at the 
upper end of the sweep. This improvement is shown 
dearly in the cross-sectional view. The head of the 
brace is secured to a shaft A on which is mounted a 
ratchet B and a bevel gear O. The latter are keyed to 
each other, but are adapted to move freely on the 
shaft. Engaging the bevel gear 0 are a pair of bevel 
gears D securely fastened to the shaft A, and these in 
turn mesh with a fourth bevel gear E, which is se
cured to a short shaft F. The latter projects through 
the casing in which the gears are contained, and is 
formed with a forked head. The ratchet B is engaged 
on opposite sides by pawls G, which may be thrown 
into or out of engagement by means of a swivel catch 
H. The casing which contains this gearing is secured 
to the upper end of the sweep. The lower end of the 
brace is of standard construction, except that the spin
dle is provided with a slotted upper end. In use when 
it is possible to give a full turn to the sweep, the 
brace operates the same as the standard ratchet brace ; 
but when working in a corner, a connecting rod I is 
fitted between the forked shaft F and the slot in the 
spindle. This is shown in outline in our engraving, 
indicating that the rod is removable. Then one or 
other of the pawls G is thrown into engagement with 
the ratchet B, according as to whether the bit is to 
be turned to the right or the left. Now, on oscillating 
the sweep back and forth, the pawl of t.he l ower rat
chet will first act to turn the spindle in the usual 
manner, and then the pawl G, operating through the 
medium of the connecting rod I, will serve to continue 

this movement while the first pawl is reset. Thus the 
operation will continue with the upper and lower 
ratchets alternately driving the bit. A patent on this 
bit brace has been secured by Messrs. Karlson & Gran, 
134 Oak Street, Chicago, Ill .  

.. . . t .  
Brief Notes Concerning Inventions. 

A new method of preserving milk in closed vessels 
for an indefinite period has been perfected by an in
ventor of London. The process consists in eliminat
ing the air and replacing it by carbonic acid gas. 
Prof. Macfayden, the bacteriologist, has asserted that 
if all the micro-organisms could be excluded, milk 
would never go sour, . and by aeration. this claim has 
been substantiated. Carbonic-acid gas possesses de
cided antiseptic qualities, and is harmless when con
sumed with food. In this manner milk can be stored 
in bottles or other similarly sealed vessels for a pro
longed period without souring, as experiments have 
demonstrated. Similarly, owing to the antiseptic prop
erties of the gas, aeration completes sterilization car
ried out by the dairyman. In the case of those who 
do not like the flavor of aerated drinks, the milk can 
be easily stilled by pouring it into an open vessel such 
as a glass or jug and leaving it exposed to the air for 
a short time. 

A new toy brought out for the holiday trade is a 
gas cannon. It is alleged to be entirely safe and is 
intended to amuse the small boy. The cannon is 
mounted on a box and the latter contains a small ace
tylene gas generator. It is supplied with a safety de
vice rendering accidents and injury to the tiny oper
ators quite impOSSible. The gas is led to the cannon 
through a tube and when it is loaded with a small ball 
of wood, the discharge is effected by an electric spark. 

---------..--.-------

ODDITIES IN INVEN TIONS_ 
FOUNTAIN BLACKEG BIWSH.-A novel blacking brush 

has recently been invented, which is provided with a 
reservoir for water and a means for conveying this 
water to the bristles of the brush at the will of the 
operator. The reservoir, which is shown in section 
in the accompanying engraving, is placed directly over 
th e brush proper, and at its lower end is provided with 
an outlet normally closed by a valve. The valve is 

FOUNTAIN BLACKING BRUSH_ 

connected to a thumb-piece situated in the handle of 
the brush, and is normally kept in closed position by a 
spring. In use, when the operator desires to admit 
some of the water . to the brush, he depresses the 
thumb-piece, opening the valve, and permitting the 
water to flow into a chamber directly above the bris
tles. Extending through the bottom of this chamber 
are a series of small ducts, which distribute the water 
to the bristles. 

SHOE HOLDER.-A resident of Chicago has invented 
3. simple holder for shoes, which may be readily ad
justed to different sizes of shoes, and which will au
tomatically regulate itself to right and left shoes. The 
device will exert a uniform pressure upon the entire 
toe and instep of the shoe, supporting and stretching 
these parts while the shoe is being shined or polished_ 
The construction of the holder is clearly indicated in 
the accompanying engraving. The toe piece is detach
able, permitting the substitution of different sizes of 
toe pieces to fit men's, ladies', and children's shoes. In 
order that the toe piece may have free movement to 
conform to the shape of the front portion of the toe of 
every shoe, it is made capable of a partial rotary 
movement in a horizontal plane, that is on a vertical 
axis_ 

SHOE HOLDER. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

S H IELD.-MAUD FJ. PATTERSON, Baltimore, 
Md. Thi s  shield is for attachment to a corset 
to prevent the upper ends of the busks from 
exerting an undesirable pressure against the 
wearer's body. It is readily fastened in place 
on the corset and disconnected from one side 
thereof whenever it is desired to open or close 
the corset. By use of the shie l d  all undue 
chafing by the upper end of the corset busks 
on the body is entirely removed. 

GARlI1ENT-I" ASTF,NER.-J. II . WHITE, E l ec
tra, Cal. The fastener is intended for use 
in joining the p a rts of garments and other 
fabrics. It is particularly u seful a s  a skirt
fastener. 'L'he inventor's object i s  to provide 
a fastener the parts of which may' be engaged 
with each other by a very slight m ovement and 
which when engaged will hold securely. 

STICK-PIN RETAINER.-R. CORN, New 
York, N. ·Y. One of the purposes of this im
provemen t is to provide a device especially 
adapted for use in connection with stick-pins,  
being removably applied to a pin after it  has 
been p a ssed through the scarf or  tie or similar 
article to prevent withdrawal of the pin with
out the wearer's knowledge, tbe device being 
concealed when worn. 

SLIPPIDR-SOLK-I. GREENBERG, New York, 
N. y_ I t  is the principal aim of the inven
tion to provide means whereby the upper and 
sole can be sccured together without p assing 
'lny threads through the sole or exposing them 
in any way to hard usage and also avoid the 
use of any material in conjunction with the 
sole that would interfere with its pliability. 

Electrical Devices. 

Il'iTERRUPTIDD CONTACT FOR TH IRD
RAIL SYSTE M S .-A. S.  KATZMAN and H .  A. 
VIZETHANN ,  New York, N. Y. This invention 
reiates to contact m echanism and more par
ticularly to contact mechanism suitable for use 
upon third-rail tJ;Olley systems and in a l l  re
lations where it is desirable to have a con
ductor which i s  normally dead , but which i s  
energized momentarily upon t h e  app roach o f  a 
member of roIling-stock properly equipped for 
utilizing the current. 

E L1<JCTIUC SWITCH.-G. W. LIDEN, New 
York, N. Y. The improvement refers p articu
larly to "knife-blade" switches, and has for 
its object to p rovide a readily-applied latch 
which wiII  automatically lock the switch a s  it 
is closed and automatically unlock it  a s  it  is 
opened. A strong connection is made between 
the fuses and their hinding-posts, necessitating 
the use of but a single screw. 

01' Interest to FarllJ.ers. 

LA WN-MOWER,-J. A. SWENSON, New York, 
N.  Y. The m ower while capable of use for the 
ordina ry operatio� of mowing lawlls is esp e
cially designed for use in clipping around the 
edges and in places inaccessible by ordinary 
lawn-mewers. The invention locates the cut
ting-knives'  in snch a position that they will  
cut t o  the su-rhces of fences, trees,  and other 
obstructions and p r.ovides means whereby the 
eu tting-knives can be readily manipulated by 
hand. 

BALICIIG-PRE S S .-W. D .  IvY, Memphis, 
'renn. 'l'his baling-press is such as is used 
for baling hay. 'rhe object of the invention 
is to p roduce a p ress of this class which may 
he operated by a rotating member, so that the 
pl unger of the p ress will make two advancing 
m ovements for one revolution of the rotating 
memher. Means provide for facilitating the 
forming of the bale.  

HEELING IlE V I C E .-C. A. IIADLAND, Ben
nington, Minn. One purpose of the invention 
is to provide an improvement up on the reel
ing device for which Letters Patent were 
formerly grant e d  to lIfr.  Had land, the im
provemcnt adap ting the attachment for use 
on all  kinds of ground, since an especial 
chain-drive is adapted thereto, whereas in the 
construction set forth in the said patent a 
friction-drive i s  employed, and in very tena
cious soil such a drive is not reliable. 

I-IAY-RAKE.-J. "-. H ERD, Dona, Va. The 
p u rpose of the inventor is to provide a fold· 
ing horse hay-rake whereby it can be made 
long or short, as desired, and be equally ef
fective, under either adjustment. It provides 
a eonstruction of rake wherein the various 
parts are not disconnected when effecting the 
adjustment, thereby p r eventing the loss of the 
adjustable parts. 

POTATO DIGGER AND A S S O RTER.-J. 1'. 
HEUllERT, H. S. PRICID,  and m .  J. PRI CE ,  New 
Brunswick, N.  J. The principal obj ects of 
the invention are to provide a vehicle which 
i s  adapted to be drawn by horses o r  any kind 
of motive power with means for taking up 
potatoes or other roots on the wheels of the 
vehicle, delivering them to a series of assort
ing-screen s on the body of the vehicle, and 
finally discha rging them in a series of re
ceptacles arranged a t  a convenient place for 
receiving different sized potatoes. 

wm<m-CUTTER.-R. W. STIDEL}], Twin Falls, 
Idaho. The cutter is drawn with the knives 
lowered into the ground from one to four 
inches. The weeds are cnt o ff  beneath the sur
face, and the fingers loosen them from the 
soil and leave them so that the a t tachment 
behind the finger-bar may easily pile them 
Into windrows on either side of the cutter.  
Means are used to set the knives to Jut a t  any 
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depth, and to level the frame to a horizontal 
plane regardless of the position of the tongue. 
'rhus, one knife acts as a landslide for the 
other and prevents all side drafts. 

STALK-CUTTER.-'L'. M. YARBROUGH and 
R. C .  BRADLEY, Bossier Parish, La. The in
vention is in the nature of a m achine to be 
drawn across the field by a double team for 
the purpose of cutting into small  pieces the 
standing stalks of cotton, corn, etc.,  after the 
crop has been harvested. It  requires no more 
power than the ordinary p low. l,t tops and 
cuts m i llet, sorghum, okra, and other prod
ucts. Mechanical p ower can be used. 

PLOW.-E. R.  LOVELL, Brookhaven, Miss. 
The invention refers particularly to a ttachment 
and support of colters. By adjustment the 
plow runs shallow or deeper.  The real' end 
of the draft-bar is bent upward and the up
wardly-extended shank of the c olter is detach
ably and adjustably secured to it by means of 
a U -shape 'Screw-bolt, the same embracing the 
colter-shank and the rear-end mentioned. 'L'he 
colte r  also requires to be supported to a point 
below the beam, and for this purpose a brace 
is employed. I t  a l so supports the colter's rear 
arm and serving as a grass rod or fender. 
The colter is adjusted higher or lower by 
means of the screw-bolt. 

Of General Interest. 

CIRCULAR-D I S TR IBUTE R .-R. G. FRASER, 
Philadelphia, Pa. 'L'he device holds circulars 
and the like in such a position that they can 
be readily withdrawn by the public ; and the 
principal objects of the invention are to pro· 
vide means whereby only one can be with
drawn at a time and means for always hold
ing a circular or similar article in a position 
where it  can be readily abstracted from the 
holder. 

DROP-REGULATING BOTTLK - A .  Wn,
KIN, New York, N .  Y. The invention pertains 
to improvements in bottles, and more p a r t icu
larly to means whereby the contents may be 
removed therefrom in drops of uniform size. 
The object is to provide a means of the char
acter above referred to and in which the in
cliuation of the bottle does not affect in any 
way the size of the drops. 

This i s  an 'improved compound for c leaning 
and polishing metals, porcelain, glass, etc.,  
without injury to the same, and giving them 
a cleaner appearance and a higher luster than 
has been hitherto obtained in compositions for 
this purpose, and it accomplishes this with 
little muscular exertion of the user. 

COMPOUl'i D F O R  C LEANING AND POL
ISHING WOOD SURFACE S.-C. J .  BARREN
POHL, New York, N.  Y. Primarily the objects 
of the invention are,  to p roduce a compound 
tha t wiII not only effectually remove finger
marks and other collected dirt without affect
ing the wood, but will simultaneously with its 
application give the surface a high �etaining 
polish and in addition close up the small 
openings in the grain of the wood, thus per
forming the function of a "wood-filler." 

BCCKLE.-L. SANDERS,  New York, N .  Y. 
One purpose of this invention, which relates 
to buckles having frictional locking-tongues,  is 
to so construct such a type that the t ongue 
will automatically adapt itself to straps of 
different thicknesses, rendering the buckle p a r
ticularly adaptable as a belt-buckle. It is 
conveniently and expedi tiously operated. 

CLOTHES-PI�.-S . PASQUALIN, New York, 
N. Y. The invention is an improvement in 
clothes-pins, relating to those more p m·ticu
larly in which spring clamping-fingers are em
ployed. One object of the inventor, a m ong 
others, is to simplify and reduce the cost of 
this form of pin.  especially avoiding the use 
of p ivot-pins and rendering it more effective 
in operation than those hitherto devised. 

PIPJ<;-CLAMP.-L. KReEGER, E .  J. KI:"IK
LER, and O. H .  CAR�IICHAEr" Beeville, Texas. 
This pipe-clamp is an improvement for lower
ing and raising tubes, especially well-casings, 
shaft s,  and the like. I t  is of simplified con
struction and wiII when in opera tion auto
ma tleally grip and lightly clamp the pipe or 
shaft and can be readily removed .therefrom 
when desired. 

SOAP-HOLDER.-.J. E VAN S ,  JR., and G. A.  
STEI:"IER, Salt Lake City., Utah. Generally 
stated, the invention consists of a chambered 
head on which a spring-pressed pis ton is 
slidably m ounted, the latter being adapted to 
engage with and lock a pin which is passed 
through the soap and thereafter inser t e d  in 
the head in alinement with the m ovement of 
the piston. The locked bar of soap may be 
suspended in public and private toilet rooms, 
and the soap can be neither wasted nor car
ried away. 

W H I STLE-ORGAN.-J. O. EARLEY, JR. , 
Richmond, Va. When the pedals are actuated, 

SPRING DEVICE FOn PRODUCING DIF
I,'ERENTIAL MOVElIlENTS .-W. V. 'JILBEU�', 
30 Lonsdale road, Wanstead, N .  E . .  London, 
England. 'rhe device is an embodiment of 
variations of !l basic invention for which Mr. 
Gilbert formerly filed an application for a 
United States patent. By the c onstruction of 
the device, the inventor is able to obtain dif
ferential movements of two wings 01' of either 
wing relative to' the other, o r  of either end or 
outer corner of each wing relative to the o ther 
end o f  the same, also of the triangular back 
components to each other. The device in prac
tice can be used in various p o sitions. 

BUTTER W11JIGHING AND C OMPU'l'ING 
llIeVICE.-D. F. CURTIN, S t. Louis,  Mo. 'L'he 
object of this invention is to produce a device 
which shall be simple and convenient and one 
by means of which a roll,  cube or pat of butter 
may be cut of a predetermined size and weight 
and in wbich the price of the butter, etc. ,  is 
immediately computed. 

Hardware. 

SQUARE.-L. V. SIIEPHERD, Los Angeles, 
�aI.  'L'he object of the invention is to pro
vide a square for the use of carpenters,  ma
chinists, and other mechanics, and a rranged 
for convenient detachment of the members to 
permit the mechanic to readily carry the 
square in the tool-chest, and to al low of quick 
and accurate assembling of the members when 
ever it is desired to use the square for its 
legitimate purpose. 

POCKF,T-KNIFE.- S. SAUNDIDRSON, North
wood, N. D .  'L'he object in this instance is 
to provide a knife having a blade capable of 
being concealed and locked in the handle and 
adapted to be extended for use and held 
locked in the extended position without the 
use of springs and to prevent accidental clos
ing while using the knife for its intended 
purpose. 

GAG E.-C. A. GOOD, Jonesboro, Ark. Pri
marily the invention is to be used for mark
ing beveled siding o r  weathe r-boarding, so that 
a perfect fit can be made at the joints, where 
the boarding joins the corner boards, window
frames, etc. The obj ect is to overcome 
numerous difficulties in making neat joints and 
to correctly indi cate the line on which the 
siding is t o  be cut, enabling a perfect joint to 
b e  obtained. 

SWIVEL.-R. H .  BEEBE , Kalama, Wash. 

TUCliING DEVICE.-C. S. WEBER, New 
York, N. Y. The device is for pianos and 
similar stringed instruments wherein a metal 
plate is used to resist the strain of a number 
of metallic strings. 'rhe object of the in
ven tor is to do away with the wooden tuning
bl ock or wrest-plank used to-day almost ex
clusively, either shielded by the iron plate or 
exposed, to keep the tuning-pins of a p iano �i r  is pumpe� by bellow� by . way of tubes 

from slipping. 
mto a reserVOIr, from which all' can pass by 
a tube into the main wind-chest.  On pulling 

The members of the device may be quickly 
assembled and taken apart, and in operation 
the attaching members are held secu red in 
p osition, yet adapted t o  rotate independently 
of each other. The bea rings for the flanges 
of the eye or hook are protected from dirt 
and o ther foreign m � t t e r ,  thereby enabling 
opera tion without unnecessary friction and 
adding to the wearing qualities of the device 
and enabling the swivel to last much longer 
in use than those of ordinary construction. 

pI SPLAY-�ACK.-J. .K TAYLOR, Jackson , one, two, or more stops, air passes from the �ISS. In thiS case the Improvement refers to I above chest into another chest, and on play?Isplay-racks, a.nd the object of the i nvention " ing the keys corresponding cap s are moved 
IS .the 

.
productiOn of a device of this class from the entrance ends of corresponding 

which IS adapted to support a plurality of whistles, the latter sounding to p r oduce 
ma ttresses and which will enable the same to sounds corresponding to the keys p ressed. 
be drawn out into a convenient p osition , for Releasing the keys, they return to position, 

Heating and L ighting. 

SAD-IRON H EATEn ,=---H. W. RUS SELL, 
Manchester, N.  H .  The direction of this in
vention is in heaters designed to heat sad
irons. The object is to provide a gas-heat!'r 
which is adapted to be used with the - least 
possible expen diture of gas, to render the usc 
thereof absolutely safe, and to enable the 
hea tel' to be used without generating the of
fensive odor common to devices heretofore 
used. 

inspection. and the caps move back over the entrance end 
WATCH-GUARD. - A .  SCHNEIDER,  New of whistles to cut o ff  the latter's air. By 

York, N. Y. The object in this instance i s  manipulating the keys according to the music, 
to provide means adapted to prevent a watch ' the piece is p erformed the same way as if 
from fa lling out of the pocket or  being re- organ-pipes o r  piano-strings were sounded in 
moved therefrom without one's knowledge. The the usual way. 
clamping-arms have the resiliency to permit DEVICE FOR RIDNDERING BOTTLES 
the arms to be snapped onto the bow of a NON-REJ<'I LLABLE.-V. C LARK, Dryad, Wash. 
watch and the interior surface of said arms Mr. Clark' s improvement relates to that class 
is curved t o  correspond with the outward of bottles designed to prevent the clandestine 
curvature of the watch-bow, so as to p revent and f d I t fi l l '  f h ttl d h f rau u en re mg 0 0 es, an as or Machines and Mechanical Devices. lateral displacement of the arms on the bow. its object to furnish a cheap and effective PIANCl-AC1'IOC'-" .-J. 

STEP-LADDER BRACE.-E. ROWE, In- means of p reventing such refilling without de- "' A�IMON, New York, 

diana, Pa. The inten tion in this case is t o  tection. The guard p revents, refilling without �. Y. 'L:h e  obje
.ct of the invento r  is to pro

produce a brace which is adapted to brace the breaking the bott le ox parts of the guard, as Vld? a plano-�ctiOn: a rra�ged to simpl ify the 

legs of the ladder so as to hold the same in they a r e  a l l  made of glass. a C�iOn .by dlspensmg With the bridle and 

upright position. The resiliency ( f  the brace, GRAVE-FILLE R.-W. S.  PENDLETON Shaw- I 
bI'ldle-wlres, and at the same time insuring 

t th ·th · t  t ·  ' a proper return movement of the bammers oge e r  WI I S cons ructIOn, bringg about a nee, Oklahoma Tel'. The invention resides in ' t h  t d t th 
desirable "give" or play, which has a tendency a form of hopper intended to hold all  the re- :al

us(�u
a 

ar:g�r 0 e coa;t�n; parts, and to 

to prevent the l adder from "walking" or mov- m oved earth of one grave and a peculiar sup- ' . qUll' response 0 e hammers ac-

ing laterally when the weight upon i t  shifts. po rting-truck, the latter emp loying ' transverse-
cordmg to the touch on the keys. 

PROCES S OF FORMI;'olG B'CILDING MA- ly-arranged axles a t  its ends having support- ORE -CONCIDl'<"TRATOR.-A. C. CAMPBELL, 

TERIAL.-J. OLT�IANNS, Rintheim, Baden, ing wheels suitably a rranged on their ends" Asheville, N. C. In the p resent patent the 

Germany . The proces,s is one of manufactur- whereby to fac ilitate m ovemen t  of the device invention has reference particularly t o  pneu

ing slabs or blocks of material for use in the a s  required during the grave digging and matic ore-concentrators, an object being the 

con struction of walls,  partitions, ceilings, filling operation .  p rovision o f  simple construction a n d  by means 

floors, and the like, the object being t o  pro- BOAT- PLUG.-G. W. RENTON, Brooklyn, 
of which the work may be rapidly carried on 

vide a l ight material but possessing great N .  Y. The object of the present invention is 
and a thorough separation secured. 

firmness and strength, that will be p ractically to provide a construction whereby to over- CIIUCK.-J. HODSON Portland Ore. The 
a non-conductor of heat and cold, that will come difficulties resnlting from clogging of chuck is p articularly

' 
intended 

'
for use in 

not be influenced by changes in temperature, parts by the painting of the boat aud also manipulating stay-bolts of boilers, the object 
fire and sound p roof, and that on account of means for p reventing the cap from becoming being to permit these devices to be placed on 
cheapness of raw material may be produced detached from the fixed or body portion of or removed from the boiler without necessitat
at low cost. the plug, together with tlje construction of ing squaring the end of the stay-bolt and to 

URINAL.-A. JOHNSON, Lincoln, Neb. In 
the present patent the purpose of the inven
tion i s  the p rovision of an automatic flushing 
device for urinals, one which will be economic 
in the use of water and which will insure at  
all  times sanitary conditions. A simple and 
economically constructed mechanism accom
plishes the above-named results. 

VETER IXARY'S OPEnATI N G-TABLID.-W. 
HOUSAM, O' Fallon, I I I .  In this invention the 
improvement relates to operating-tables, and 
especially to such as a r e  used by veterinary 
surgeons. The obj ect of the inventor is to 
produce a table of this kiud which may be 
readily operated so as to enable the animal to 
be securely held and brought in to a conven
ient p osition for the op eration. 

CO-:liPOUl'i D FOR CLEANICII G AND POL
I S H I N G  METALS, PORCELAIN, GLASS, 
ETC.-C. J. BARRENl'OHL, New York, N. Y. 

the cap, whereby it  will close the opening' enable the bolt to be screwed up so far a s  to 
when the cap is screwed down. It is an render it unnecessary, in some instances at  
improvement in p lugs-such, for instance,  as least,  to cut off the p r ojecting end o f  the bolt. 
that shown in the former patent granted to PUMP .-C. A. NEYLAND, Lewiston, Idaho. 
Mr. nenton. 'l'he purpose o f  the invention is to provide a 

DIRT-CARRIER.-J. H. MORAGNE, Hono- construction of pump especially adapted for 
lulu, Territory of IIawaii. In operation the irrigating purposes which will he a utomatic 
rings of the bails are placed upon angular and continuous in its a ction, the pump bein� 
portions of the hanger, the' trigger is elevated particularly designed to operate by the cur
and engaged by the eye of the rocking lever, rent of' a body of water, and also to so con
after whic h the bucket i s  filled and elevated struct the device that two pumps are coupled 
to the track. A t  the unloading place means together to form one complete pump, each in
p r ovide for dropping the bucket until the rope dividual pump having two plungers which 
secured to the bottom thereof becomes taut, operate simultaneously, but in opposite direc
when its vertical axis is reversed and the tions. 
load drops. Either a curved or straigh t rim PRE S S .-E. R. DEURY, Leadville, Col.  PI' i
wheel can be used with the t rack, the curved marily the object of this invention is the pro
when lifting the bucket from the excavation duction of an effective press in which both the 
or u sing a cable in connection with the track. movable and stationary tools or  dies may he 
A guard prevents derailment of the hanger- readily changed to suit the character of the 
wheel. I work required, also providing for automatically 



Scientific Americ�R 

locking the movable tool on grasping the hand
lever employed in reciprocating it. 

AMUSEMEN T DEVICE.-E. N. CHAMBER
LAIN, Natchez, Miss. This sounding toy is 
adapted for attachment to the foot beneath the 
arch of the same in front of the heel, it  being 
in practice made of normally greater vertical 
diameter than the height of the heel , s o  that 
when the foot i s  pressed down or rests upon 
the fioor or other surface the b u l b  will be 

VENEER-CUT'rER.-E . BECK, New York, 
N. Y. This mechanism is designed for cutting 
veneers from a log. Machines in common use 
a.re used which revolve in one direction and 
are large in size, and reduce the number of 
veneers. If thinner saws are used they tend 
to cut into the grain t o  l e a d  from t h e  path compressed a n d  a sound emitted. 

of truth,  thereby injuring the veneer and saw. 
The invention overcomes such difficulties and Pertaining to Vehicles. 

inconveniences and provides means enabling an AUTOMATIC WAGON-BRAKE. - E. F. 
increased number of veneers to be cut from VENeeR, Palco, Kan. This brake may be easily 
a log. applied ' to an ordinary wagon and may be 

IIIACII INE FOR PRODli C ING OHKAMEN- used with or without the bed, being equally 
TA r, SUHF'ACES OR FLEECED FABH I C S .- efficient in both cases. It is simple' in con
C. II. FRENCH , Canton, Mass. The invention st ruction and entirely automatic i n  action and 
relates to cloth-finishing machines ; and its ob- i s  not liable to get out of order easily. Since 
ject  is to p rovide a machine for p roducing considerable strain is brought to bear on no 
ornamental surfaces on fleeced fabrics-such, part, danger of breakage i s  reduced to a 
for instance, as' shown and described in the I minimum. . 
application for Letters Patent of the United VE H I C LE, WHEEL.-P. E. DAWSON, IIan
States, form erly filed by Mr. 1<'rench, the ma- cock, Md. In the p resent patent the object of 
chine being arranged to provide permanent 01'- the invention i s  the production of a wheel 
namental surface in the form of alternating which shall be distinguished by great resili
transverse stripes of coarse and fine texture. ency, strength , and durability of i ts ,;im por-

1<'OLDE R  ATTACIHIENT FOR IIEMII1EHS. tion, the same being a punctureless, elastic 
-E. 1<'. GnllloN s , Jersey City, �. J. The ob- tire and air infiation being dispensed with. 
ject  of the present invention i s  the provision NOTE.-Copies of any of these patents will 

. of an attachment for sewing-machines afford- be furnished by :\lunn & Co.  for ten cents each. 
ing means for folding the material before Please state the name of the patentee, title of 
presenting the same t o  the hemmer, the gen- the invention, and date of tnls paper. 
eral . purpose being to dispense with hand op
erators, who fold the goods in the same 
manner. 

HINTS TO CORRESPONDENTS. 

MOLDING APPARATU S .-L. HANSEN, Osh
kosh, Wis. In this instance the invention is 
an improvement in molding apparatus adapted 
for the manufacture of roofing-tiles and sim
ilar products from concrete o r  other plastic 
medium. The machine may be employed for 
making bricks, slabs, buil ding-blocks, o r  other 
suit able objects of ehe above named ma- Nam
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tel'iuls.  our information and Dot for publication. 

Prime Movers and Tlleir Acce!!iso)·ies. 

DRAFT-REGULATOR FOR STEAM-BOI L-
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 

repea ted ; 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 furnished with 
addresses of houses manufacturing or carrying 
the same. 

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

sixth part of water, and to this mixture add, 
a s  a ferment, an eighth part of the sourest 
buttermilk that can be got. In future prepara
tions, a similar quantity of old koumiss will 
better answer the p urpose of a ferment. Cover 
the vessel with a cloth, and allow · to stand in 
a place of moderate warmth for twenty-four 
hO\lrs, when a thfck substance will be found 
collected at the top. Stir well until this sub· 
stance is thoroughly mixed with the liquid 
portion beneath, and allow to stand for 
twenty-four hours more, when, having fi l l e d  a 
bottle two-thirds full,  and again thoroughly 
mixed by shaking, the prep aration, now called 
koumiss, may be u s e d  at once, or the bottle 
tightly corked and kept in a cool place for 
future use. Always shake the bottle w e l l  be
fore u sing. 

(10464 ) P. D. asks how to make imi
tation leather. A. A mixture recommended 
consists of 1 6  parts gelatine and 5 parts gly
cerine .  A coloring matter i s  then added as 
may be required-caoutchouc to give elasticity , 
and boiled linseed oil  to render the whole suffi
ciently flexible. This composition is spread 
upon l inen while hot, printed with any pat
tern desired. '[he su rface is then treated with 
a solution of alum, sulphate of iron, copper,  or 
zinc. These saline solutions may l ikewise be 
mixed with the composition before it i s  spread 
on the linen. The surface is lastly varnished, 
and may be bronzed or gilt. Another compo
sition is obtained by boiling l inseed oil with 
quicklime and borax, which forms a liquid 
that, o n  cooling, becomes a thick paste. It is  
then mixed with rasped c ork and more quick-
lime. 

(10465) B. M. L. asks how to make 
kindlings. A. 1. Save the corn cobs for 
kindlings, especially if wood i s  not going to be 
p lentiful next winter. To prepare them, melt 
together 60 parts resin and 4 0  parts tar. Dip 
in the cobs and dry on sheet metal heated to 
about the temperature of boiling water. 2. 
Dip the wood in melted resin. The following 
composition i s  sometimes used : 60 parts 
melted resin and 40 parts tar, in which the 
wood i s  dipped for a, moment. Or,  take 1 quart 
of tar and 3 pounds of resin, melt them, then 
cool ; mix as much sawdust with a little char
coal added a s  can b e  worked in. Spread out 
on a board and when cold break up into 
lumps the size of a hickory nut,  and you will  
have enough kindling to last a good while. 

(10466) R. N. P. asks how to smooth 

. gU S.-A. J.  S�ow, Fromberg, �lont. Thisl in
vention is an improvement in draft-regul a tor .. 
for steam-boilers, more especially boilers for 
locomotives or tho like, and has for an ob
ject, among others, to provide automatic 
means to p revent the s'uction of cold air by 
the exhaust of the engine through the fire
box and boiler-flues when the fire-box door i s  
f o r  a n y  purpose open. 

Scientific American Supplements referred to may be had at the office. Price 10 cents each. parchment. A.  To smooth parchment which 
Boo�

'I%�:
erred to promptly supplied on receipt of has become wrinkled, place the parchment face 

Minerals sent for examination should be distinctly down upon clean blotting paper. Beat u p  to STEAM-ACTUATED VALVE.-E. A. MEN
KING, Pittsburg, Pa. The object of the in
vention i s  t o  provide a valve, more especial ly 
designed for steam-pumps and like machines 
and arranged to insure an easy and automatic 
shif t ing of the valve for controlling the ad
mission and exhaust of steam to and from 
the cylinder. It relates to valves such RS 
shown and described in Letters Patent of the 
United States formerly granted to Mr. Men-

marked or labeled. a clear froth, with a few drops of c l ove oil , 
the whites of several fresh eggs, and with the 

( 10462) H. L. O'B. asks how to make fingers spread this over the back of the sheet 
dtric acid from fruit.  A. Citric acid is gen
erally manufactured from lemon juice, which 
i s  imported in a concentrated state produced 
by evaporation by heat. I t  consists of citric 
acid 6 to 7 per cent, alcohol 5 to 6 ,  and 
the remainder water, inorganic salts,  etc. By 

king. 
CO:\fB I N E D  

YA LVE I<'OR 

some manufacturers it is  allowed to p a rtially 
AIR AND GAS ADMIS S ION ferment for the purpose of evaporating the 
EXPLOS I VE - ENGINES. - H .  clear liquor from the mucilage, or i t  may be 

Lr<}NTZ, Berlin, Germany. �rhe invention re
lates to valves of explosion or internal com
bustion engines supplied with a mixture of 
air and gas or hydrocarbon vapors ; and the 
object is to provide a valve consist ing of a 
single member combin ing in one part t h e  air 
and gas admission valves. 

RaiJways and Theil' Accessories. 

CAR-WHEEL.-T. h HAWKINS,  Pittsburg, 
l'a. The invention relates to railroad and 
mining cars having the wheel mounted to ro
tate loosely on the axles.  The parts are 
readil y  assembled and by the u se of the bear
ing ba l l s  engaging the recesses in the journal 
and the hub the car-wheel is  held against 
longitudinal movement on the j ournal and 
without undue friction or binding of the parts. 
In case the j ournal and the bushing become 
worn to a considerable extent it is  only neces
sary to replace the worn-out bushing by a 
new one, so that the axle as well as the car
wheel can be used. The improved renewable 
bushing, closed hub, self-oiling, and dust proof 
car-wheel are adapted to mine cars only. 

clarified in the usual method by the use of 
albumen in the form of the white of an egg. 
Carbonate of lime in fine powder is gradually 
added, and stirred in so l ong a,s effervescence 
continues. Citrate of lime forms, and after 
being separated by drawing off the watery 
liquor, is  well washed with warm water. It  is  
then intimately mixed with s trong sulphurie 
acid diluted with 6 parts of water. After some 
hours the citrate is decomposed, the sulphuric 
acid having taken up the lime and formed an 
insoluble sulphate, setting the citric acid free. 
This, separated by decanting and fi ltering, i s  
evapora t e d  in leaden pans till  it  a t tains the 
specific gravity 1 . 1 3 .  1'he evaporation is after
ward continued by a, water or steam bath till  
the liquor begins t o  be sirupy, or to be 
covered with a thin pellicle. It  i s  then re
moved from the fire,  and put aside to crystal
lize, the mother liquor after a few days being 
evaporated as above, and again set to crystal
lize, and so on as long as clea r crystals are ob
tained. To obtain pure cit ric acid, all the 
crystals shollld be redissolved and recrystal
l ized, it may be several times, and the solution 
digest(>d with Ilono black. A gallon o f  lemon 
juice should make al,ollt 8 ounces of  crystals. 

Pertaining to Recreation. Limes and l e m ons constitute the source from 
DTJS'r- I']{OTEC'J'On FOn POOL A�D B I L- which citric acid is generally made. yet  it may 

LIAHD TAB L�} S .�L. J. VIHANO, To rrington , be extracted from oranges, currants, goose� 
Conn. The purpose of ihis invention is to berries,  raspberries,  tamarinds, etc.  'rhe ma
improve the protective cover for .which Let- chinery and cost of manufacture will  depend 
tel's l'atent were formerly granted to Mr. upon circumstances which any one about to 
lJirand, whieh improvements tend to simplify go into the business can best j udge. 
the construction and render the attachment (10463) C. L. G. asks how to make 
adjustable to diffprcnt heights of table ,  en
abling the cover t o  l i e  close to t h e  upper 
marginal portion of the tabl e, and, further, to 
so construct the attachmcnt that when n o t  in 
use it may be dropped to occupy a position 
out of th� way of the players. 

koumiss. A. 1 .  Fill  a quart champagne bottle 
up to the neck with pure milk ; add two table
Rpoonfuls  of white sugar,  aft<.'r dist301ving the 
same in a little water over a hot fi re : add a l s o  

and rub it in u n t i l  the parchment becomes 
smooth and yielding. Then spread i t  out as 
smooth as possible, cover with oil  silk and 
press for a day. Then remove the silk and 
cover with a l inen cloth and press with a 
warm iron. 

(10467) M. J. L. asks how to ascer-
tain the area and squa.re inches and pounds 
upon the scat of an inch and one-half safety 
valve, that blows a t  80 pounds, and how the 
decimal 0.7854 is got, and what' kind of meas
urement for getting same. A. '['he area of the 
safety valve is the square of the diameter 
multiplied by 0.7854, which i s  the p roport ion 
of the area of a square to a circle of the same 
diameter. The area m u l tiplied by 80 pounds 
is the total pressure. See ]',e Van ' s  book on the 
safety valve, $2 by mail, which gives ful l de: 
tails and computations for p ressure, weight 
and its place on the beam. 

(10468) W. N. P. asks : What metals 
will expand and contract the most with heat, 
and at what temperature and to what extent ? 
A. Of the commercial m(>tals, lead, magnesium , 
and zinc expand. most for a given change of 
temperature. Lead and zinc expand 29 mil
lionths for a change of 1 .8 degrees Fahr. ,  while 
magnesium expands 27 millionths. This i s  a t  
about 1 0 0  degrees temperature. Of course the 
con traction upon cooling is the same a s  the 
expansion on heating. 

(10469) L. B.  asks how red printing 
ink may be removed from paper. A.  Soak 
pieces of blotting paper in benzine, turpentine, 
or ether and apply snccessivCly, using each 
time a. fresh clean piece of the blotting p aper ; 
this is p r eferable to rubbing with these sol
vents, as rubbing tends to spread the ink and 
also to loosen the fibers of the paper. 

(10470) J. J. K. writes : Some plates 
for flat feet are made of spring steel covered 
with leather. The sweat o f  the feet soon rusts 
the p late. I have used paint and shellac,  but 
they do not do much good.  Please let me 
know what r can do to prevent rusting. A. 
Try a good copal coach varnish. If i t  can lle 
done. an enamel baked on the plates will  give 
the best satisfaction. 

(10471 ) L. A. H. writes : I have 

MARCH 30, 1907. 

( 10472) G. L. Writes : CaD acetylene 
gas and oxygen be burned together in a cal
cium j e t  for lime light, the same as hydrogen 
and oxygen lime l ight ? And if not, why not ·! 
And if so, i s  it any more dangerous or ex
plosive ? A. Acetylene and oxygen can be used 
for the lime light. Hydrogen is now rarely 
ll sed ; ordinary illuminating gas is u sed, being 
sufficiently efficient and much cheaper. �'here 
is no more danger when using acetylene, pro
vided the apparatus is in proper order, than 
with either illuminating gas or hydrogen. 

(10473) G. C. asks for a formula for 
the making of a powder which extinguishes 
fi re. A.  Bicarbonate of soda mixed with [) 
per cent to 10 p e r  cent of mineral matter to 
prevent caking by absorption of moisture from 
the air,  is  useful. A mixture of dry bicarbon
ate of soda and dry sal am moniac, if kept in a 
dry place,  is still more effective. In confined 
spaces, as closed rooms, a different type of 
('x(inguisher is  effective. It is  based on the 
principle of fighting fire with fire. The follow
ing for m u l a  is  good : Niter 6 0  parts, sulphur 
:3 6  parts, and charcoal 4 parts. 

(10474) F. V. N. wishes a formula for 
p r oducing a rich, red color on copper,  for um
brella mountings. A. A gradually increasing 
temperature in a hot-air bath will give a 
series of colors as follows : Light-burnish 
orange, red-burnisb orange, rose red, violet, 
steely white, light yellow, dark yellow. Both 
duration of heating and temperature affect the 
color obtained. As soon as the desired tint 
is produced, cool rapidly in air or by plunging 
into cold water. Colored varnishes are also 
used, but their effect is not per manent. ,['here 
are various chemical ways of producing red 
browns, but none for a "rich red." 

(10475) W. H. T. asks : How is gas 
made from water ? Is there a book that would 
enable a foundry foreman to learn how to make 
an analysis of the iron in his castings ? A. 
Briefiy described, water gas is produced by 
blowing steam through a layer of brightly 
glowing coal ; the water is decomposed, and the 
coal is consumed ; the gases coming o ff  are a 
mixture of hydrogen, carbon monoxide, and 
hydrocarbons, with smal l amount of carbonic 
dioxide, and variable amount of nitrogen. 
When the coal cools off too far to further 
decompos'e the water vapor, this is shut off, 
and air is  blown through until the coal again 
burns brightly and is  ready for more steam. 
While the air is blown in, the gases are al lowed 
to escape up the chimney. as they have no 
value as illuminant, and in fact would not 
burn a t  all. The' water gas as it  comes from 
the producer has very l ittle Illuminating power. 
'['his is  imparted t o  it  by emiching with ben
zine.-There is no book which would explain 
tQ anyone not a chemist how to determine the 
amount of iron in brass or o ther castings. 
Such work must be done by a chemist. All 
books on analytical chemistry of the metals 
describe methods for this, but would be unin
telligible to any person except a regular 
chemist. 

(10476) R. G. P. asks: Are there 
any chime music boxes with a set o f  bells on 
them ? H ow docs the word chime get its 
name ? A. r.rhe word chime comes from a 
Latin word, mean ing bell ,  and also cymbal. 
lIIu sic boxes are made with sets of bells in 
them. 

(10477) E. G. P. asks : How can a 
scra tch be removed from the top of an oak 
table ( highly polished ) ?  A. If the scratch is 
only a slight, superficial one, it  can usually be 
removed by rubbing with a rag soaked with 
crude oil. If a deep scratch, it will  be best to 
rub down the whole top of the table with 
powdered pumice and crude oil,  and then 1'0-
varnish. 

(10478) G. P. O. wishes a process for 
galvanizing such as is done on the base boards 
for stoves. A. The article to be galvanized is 
first thoroughly cleaned by dipping in weak 
muriatic o r  sulphuric acid, and is then thor
Olighly dried. After this i t  is  plunged in a bath 
of molten zinc, wherein i t  becomes coated with 
a layer of zinc, being what is known a s  gal
vanized. The surface of the molten zinc must 
be kept c lean by sprinkling with powdered sal 
ammoniac and skimming off the dross from time 
to time. 

(10479 ) G. G. G. asks : How can I 

'roy.-w. V. GILBERT, 30 Lonsdale road, 
\Yanstrad, X. E., London, I�nglan9. . 1\11'.  Gil
bert makes use of a flexible or p,pl'ing device, 
which forms the subject of his app lication for 
patent formerly filed by him. It is formed 
f ['om a resilient plate bent into such shape 
that by compression and release from com
pression it alternately projeds and retracts 
the eyes. Means provide for its appearing to 
spring or jump, and this being accompanied 
also by retraction or return to orIginal  posi
tion of certain movable parts the simulation 
to a living animal is  rendered more complete. 

a quarter of a two-cent cake of compressed 
yeast. 'l'hen tie the cork on the bottle se
curely, and shake the mixture well ; place it in 
a room of the tempera ture of GO deg. to Df) deg. 
Fahrenheit for six hOHrs,  and finally in the ice 
box ol'crnight. Drink in such quantities as 
I he stomach may require. He sure that the 
milk is pnre ; tha t  the bottle is sound ; that 
(he yeast is fresh ; to open the mixture in the 
morning with great care, on account o f  its  
effervescent properties : not to drink i t  at all  
if there i s  any curdle  or thickening part re
sembling cheese, as this indieates that the 
ferm enta tion has been prolonged beyond the 
proper time. 2 .  To a quart of new milk add a 

gild or mottle  edges of books,  to resemble as 
nearly as possible those gilded by publishers ', 
A. To gild tbe edges of books, they are first 
trimmed smooth, then sized with egg albumen 
( white of egg ) and gold leaf then applied. 
When dry i t  is  burnished with agate burnisher. 
For mottling, a very thin solution of gum 
arabic is p repared in a tray, and the diffe'l"ent 
colors are then shaken in or combed in. A half 
dozen or so of the books are held securely and 
evenly together, and the top, bottom and front 
edges are successively dipped in lightly ,  and 
tho oxeess of color is eacll time blown off. 

some fine COPP('l" gas fixtures which have been Successful m ottling i s  quite expert work. 
finished with a bright thin coating called an
tique finish. 'Chis coating or polish has been 
destroyed to some extent by flies and other 
agencies. I would like to know of a process 
for restoring this p o l ish to its original condi·  
tion. A.  Thoroughly clean the fixtures with 
benzine if necessary,  and polish with any one 
of the u sual polishes in the market .  Then 
lacquer with the best quality of lacquer to be 
had, applying it in a thin coat with a soft 
brush. 

( 10480) W. J. D. asks : 1. Is thpre 
any method by which soft coal can b e  made 
into brick or lump form by mixing witb other 
substances or by itself ? A.  The powdered or 
crnshed soft coa I cau be pressed into bricks and 
then b.e partia l l y  coked to give strength. If 
the coal alone w i l l  n o t  adhere sufficiently well 
on pressure, it  can be mixed with pitch, and 
then partially coked. 2 .  Can the ordinary 150 
deg. test  kerosene oil  be clarified to prevent 



the strong smell while burning in a lampi or 
wick oil stove ? A. A good quality of kero
sene will not give much odor in burning in a 
lamp or wick oil  stove, if care be taken to 
keep the wick well  trimmed, and to adjust s o  
that it  w i l l  burn without smoke. There is n o  
w a y  of further purifying kerosene o i l ,  as to 
make it burn without odor. 

( 10481 ) B. E. Co. asks : What kind of 
solder can be useo to solder iron to iron that 
will  in no way be affected 'by contact with 
quicksilver ? Are there auy other cheap metals 
besides irou that quicksilver will  not affect 'l 
A .  We know of n o  kind of solder which would 
not be more o r  less affected by mercury. Zinc 
and lead, which are the only other cheap 
metals, are both affected by mercury. Copper 
likewise. 

( 10482 ) J. E. R. inquires whether or 
not a current water-wheel under a 3-foot hy
draulic pressure, with paddles 10, 12, or 16 feet 
long by 3 or 4 feet wide, will run a 12-inch 
centrifugal pump, elevating water all told 12, 
feet ( total lift 12 feet ) .  'L'he average fall of 
the stream is' 10 feet per mile and it has a 
velocity of 6 feet per second. 'The diameter 
of waterwheel any size you may suggest. What 
would 1)e the horse-power of a current water
wheel, length of paddle 1 4  feet l ong by 4 feet 
wide, and 16 feet in diameter ? A. The 14· 
foot wide current wheel as described should 
give you 36 horBe-power, and with a good 
centrifugal pump should raise 6,000 gallons 
of water 1 2  feet high per minute. 

( 10483 ) S. R. D. writes : Some time 
ago you published a formula for softening steel.  
A .  '1'0 make steel very soft, heat to a full red 
for a few minutes, let it gradually cool uutil 
it turns black, then quench in warm water. 

( 1048 4 )  W. L. L. writes : In connec
tion with m y  p laning and lumber mill I have 
hundreds of tons of sawdust and shavings 
from the planers that I would like to utilize, 
but lark the necessary knowledge a s  to how 
to do it. I have been informed that you 
can give m e  the desired information as to 
what kinds or forms of petroleum or other 
mat!'rial ,  and what kinds of machines, and 
where obtained, that it would be necessary to 
use in working this refuse up into m a rketable 
fuel .  A .  Mill  shavings and sawdust have been 
compressed with coal tar,  resin, or anything 
that will make the material s tiek together,  but 
ha ve been found toO' expensive unless other fuel 
was a t  very high price. In woodworking fac" 
tories in the Eastern and Middle States, the 
whole product of the mill is burned under 
the boilers by enlarging the fire chamber by 
lowering the grate. S awdust drawn to a bin 
by a fan blower,  ann wet by a water spray 
just enough to fix the dust, is shoveled directly 
Into the fire chamber. Clean shavings are 
much utilized by baling and selling to stables 
for horse bedding. 

( 1048 5 )  N. L. writes : In the SCIEN
TIl'IC A'IERI CAN of March 2,  page 1 9 9 ,  ques
tion 1, No. 1040!J, your author has made so 
many glaring mistakes in his reply as to 
merit a seveI:!' , calling down. An occasional 
error i s  a lways pardonable, but a series of 
misstatements, given out a s  authority, likelY 
to mislead the uneducated, surely needs a cor
rection. You say : "If a vessel begins to 
sink, it  must continue to sink until it reaches 
the bottom .  Water is  not compressed to any 
extent a t  greater depths than it is near the 
surface. If anything can sink at all  in water, 
it will go to the bottom before it stops." All 
three of these statements are at variance with 
all known authorities in hydraulics. A hun
dred demonstrations are known to the average 
schoolboy to the, contrary. Is it not an es
tablished fact that any body sinking in any 
l iqllid will sink until it reaches a point where 
the weight of the liquid above it  will just 
balance the weight of the body, a t  which p oint 
it will rest ·! Your statements are all at 
variance with the long and weir known law 
of upward pressure or buoY'lllcy or liquids. 
This reply to question 1 would not be worthy 
of any great notice were it not for the fact 
that it may mislead a great numlier who may 
be reading your replies for knowledge they 
expect to be absolutely correct. The question 
is  an old one, and, as you say of question 2,  
it "has traveled for a c entury," but you must 
remember that every year brings forth a new 
set of uneducated readers. A new generation 
comes up seeking knowledge, and it is hardly 
fair to ridicule even the most common of 
questions, as yO!! frequently dIJ. A . ,  We do 
not know what data our correspondent has 
for his very positive statement contradicting 
our answer to query 10409. The compressi
bili ty of all  materials is given in the refer
ence tables. The latest and, we think, the 
best at our disposal is the Smithsonian 
Physical 'Tables, published under the authority 
of the Smithsonian Institution, Washington, 
D .  C. , the last edition of which was issued in 
1903. On pages 82 and 83 will  be found the 
compressibility of liquids and solids, for one 
atmosphere. The compressibility of sea water 
is given at 0.000044. The compressibility of 
several metals is given : Copper, 0,00008 6 ; 
lead, 0.000276 ; steel,  0.000068. All  these are 
for one atmosphere or 15 pounds per square 
inch. It is seen that steel is 1 Yo times as 
compressible as sea water. By compression it 
increases more rapidly in density than does 
sea water, as it sinks in tbe ocean. Steel 
.is about 7.8 times as heavy as wate r  at the 
surface of the ocean, and will grow heavier 
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by compression as it sinks in the ocean faster 
than the water in which i t  is sinking. It will 
therefore be everywhere heavier than water. 
Now, how much heavier is water at the bot
tom of the ocean than it is at the surface 'l 
The depth of the deepest place y e t  found in 
the Pacific is off the E'iji I s lands a s  given by 
Prof. Davis, of Harvard University, in his 
Physical Geography, and i s  30,930 feet. The 
same most reliable authority gives the deepest 
sounding in the Atlantic as 27,366 feet. Al
lowing 34 feet of water as equal to an atmos· 
phere, this depth will produce 9 1 0  atmos
pheres, and will compress sea water 910 x 
0.000044 of its volume. This is 1/25 part, 
and a cubic foot of sea water,  which w eighs 
64 p ounds at the surfac e of the ocean, will 
a t the bottom of the deepest place yet found 
weigh 66. 5 6  pounds. Under the same p ressure 
a cubic foot of steel, which weighs about 487 
pounds at the smface of the ocean, will at 
the bottom of the deepest p lace yet found have 
its weight increased 0.062 part, and it will 
there weigh 517.29 pounds. At the deep'est 
place in the ocean y e t  found a cubic foot of 
steel will weigh 450.73 pounds more than a 
cubic foot of water at the same place.  Will 
steel sink in wate r  at the bottom of the 
ocean ? We think it will. Now sreel i s  com
p ressed less by pressure than other metals 
and materials, and hence other materials will 
be less likely to fioat somewhere between the 
surface and the bottom of the ocean than 
steel is. Finally, we may be permitted to 
quot e  Prof. Davis's words on this very point : 
"Although water is easily moved, it is v e ry 
l ittle reduced in volume even when c ompressed 
by great force. Hence, in spite of the ' great 
p ressure of the upper- layers of the ocean on 
those beneath, the ocean is of nearly unifor m  
density f r o m  t o p  to boltom. Anything which 

is heavy enough to sink at the top win sink 

all the way to the bottom." We are content 
to be classed with Prof. Davis in m aking "so 
many glaring mistakes as to merit a severe 
calling down" by our esteemed correspondent. 
;o; ow we wait for him to produce his "authori
ties in hydraulics." We do not know any 
demonstration to the contrary, and we have 
been teaching hydraulics for forty years. Will 
N .  L.  tell u s  some of his hundred ? The 
question which he puts at  the close of his 
letter we answer, No, nothing of the kind. A 
fioating body sinks till  it has displaced its 
weight of water. A body heavier than water, 
volume for volume, such as a, stone, does not 
displace its weight of water anywhere. It 
displaces its volume of water ; and as its vol
ume of water weighs less than the stone it
self weighs, the stone sinks, and will c ontinue 
to sink to the bot t om .  So will our ship in 
fi v e  miles of water, since every ballasted ves
sel even of wood will  be heavier than its 
volume of water if water gets into the in
terior and d:ives' out the air from the ship. 
Now as to ridicule ; we would ask our readers 
to refer to the answer and see if they can 
discern any attempt to hold the inquirer up 
for a laugh at his expense. We cannot see 
any attempt to. make any ' sport upon the mat
ter. Certainly there is  no attempt to raise a 
laugh on the questioner. As to the frequent 
requests to answer questions whose answers 
have been in our columns within a year or 
so, we mus't say that our readers ought to 
keep their files of papers,  and before sending 
in a question go through the papers and see 
if they cannot find the answer without re
quiring 'a separate letter written to them . 

(10480) I. J. P. writes : I send herewith 
a solution to the pro.blem asked for in Notes and 
Queries No. 10 198, and would like the asker's ad
dress if It is all  right to ask it. I have used algebra. 
I do not see how he could think to use calculus, 
since the required number is a constant, although 
more than one value, as may be noted hy revolv
ing tbe inner rectangle on its center or by the 
equation of the fourth degree. 

Problem : In a given rectangle 10 X 20 feet in
scribe diagonally a rectangle 2 feet wide, to find 
it. length. 

In given rectangle , A  B C D, to inscribe E F R K, 
given the length of E F (= H K), required length 
E K (= F R). 

T riangles E B F and F C H are similar and right 
triangles. 

. '. E D : B F :: F C : C H or EB X CH = BF X FC 
in which 

CR � CD - DR = CD - EB, FC = BC - DF 
.'. EB(CD -- EB) = BF,BC - BF) (1) 

and EB2 + DF2 = E F' . (2) 
Fro.m (1) and (2) eliminate B F and arrange for 

E B. 
.·. 4EB4 - 4D o X ER' + (BC' + DC' - 4EFo)EB2 +  

2DC X EF2 X EB - BC' X E F2 + EF4 = O. 
Given DC = 20, BC = 10, EF = 2, which substi

tute, and +- 4. 
.'. EB4 - 20 EBB + 121EB2 + 40EB - 96 = O. 

. ' .  E t!  = 0.7816258. 

Draw E L parallel to B C. Draw E H and in right 
triangles E F H and E L R, HF2 + EF2 = EL' + LH', 
in which EF = 2, E L  = 1O, LH = DH - (DH + LC) = 

DH - 2ED = 20 - 1.5632516. 
. ' .  HF" = 10' + (18.4367484) '  - 22 = 435.9138916, and 

HF = 20.88094566. 

Giving the required length as 20 feet 10.57 inches. I Car roof construction, passenger, A. E. Os-
A. We give a correct so.lution to. the problem of i Car �ro��d�fde ' d��k: ' p·a·s��;'i£e·r: · "i..: iri: Clst;.�;,: 847,500 

inscribing a rectangle of a given width in another der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,502 
rectangle. It is not our policy to give much space Car shifting appa�at�s, F. I. Kimball . . . . . .  847,950 . . Car trap doors, bmdmg for, O. M. Edwards 847,559 
to' the So.lutIOn of mere mathematICal problems. Car vestibule trap door and steps, passen-
There are good mathematical journals devoted to ger, A. E. Ostrander . . . . . . . . . . . . . . . . . . .  847,501 
that work. Some physical or mechanical problems cardL.paO�a��a:���. ��·i.����� . ���:�: . �.l�::��: 
are legitimate to our purposes, and to these we Card table, C. G. Davidson . . . . . . . . . . . . . . .  . 
usually give attention although we cannot spend Carr!age curtain fastener, F. Margg�aff . . . .  . 
much time in diggin� out puzzles. We add the 8:��i:f�s�u��:��r f�S::ddf�gF'att�ch����r 'f��: 

847,570 847,655 847 .421 847,4�0 
remarks upo.n the solution of .the problem above case�' §.;':I���ki�g· 'c;"s�: ' " . . . . . . . . . . . . . . . .  847, 81 4 
hy Mr. L. Leland Locke, AdelphI College, BrO'oklyn, Case hardening, A. W. Machlet . . . . . . . . . . . .  847,588 
N. Y. He shows the impoSSibility of having more Cash registers, etc . ,  system for electrically 
than one rectangle of the gr€ atest length inscribed cas{e�:s���s�{a;.�:-;: i':hith gqu"l�c��ondiS: 847,479 
in another rectangle. The matter was referred to charged under pressure. G. Lindner . . . .  847,792 
him since I. 3. P. states in his letter that there Cen!rlfugal separator, P. T. Sundberg . . . . . .  847,524 Cham, sprocket, R. W. Dull . . . . . . . . . . • . . . .  847,98.3 
may be more than one longest rectaugle in thi� Cha!r, Barker & Jackson . . . . . . . . . . . . . . . . . . .  847,880 
case. The solution of the problem given above is Chmr Iron! H. W. Bolens . . . . . . . . . . . . . . . . . .  847,979 
correct in prinCIple. We have no.t verified the 

Cha��el . ����' . .  �.a.����:���I��, . �' . .  �:. �����: 847,710 
numerical work. This is not a prO'blem of maxima Charts or the like, device for holding, P. A. 
as stated by the proposer of the prohlem in the Chevo,:IB�\��s '��d ' d��k' ��. th�' iik�: '��';'bi��: 847,434 
original note, for the reason that there is but one tion, W. La Hodny . .  : . . . . . . . . . . . . . . . .  847,.342 
r ectangle which meets the conditions o.f the p rob- Chuck, C. G. Holmberg . . . . . . . . . . . . . . . . . . . .  847, 336 
lem. If a rectangle o.f a given width be turned so g����: ��ilr'L:ViAl������ : : : : : : : : : : : : : : : : : :  �!�:n� 
that E and F, vertices of one end, remain respect- Chuck, �oc\ dlpling machine, S. R. J. May- 847,590 
i vely in sides A B and B C of larger rectangle, and Chu::,�r T. eJ. "ch���i; · ... e·iss�� : : : : : : : : : : : : : : : 12,617 
point K with K E variable follows line A D, there Cider mill, C. G. Oman . . . . . . . . . . • . . . . . . . . .  847.810 
is but one posit ion in which H will be on C D ; in g:��� ::,o;];r'N�' D�n'k�ui : : : : : : : : : : : : : : : : : : : �!+;��� 
other words, the pat h of H is a curve which cuts Cigarette making apparatus, W. F. Now-
C !J but once, and hence ?nly .one �ectau�le with a Circi,\�kbre�i,'e�: ' S�yth�' 8o '  ii�;"'o'';s : : : : : : : :  �!g� 
WIdth of 2 feet can be mscrrbed III a gIven rect- Cleaning systems, attachment tor vacuum, 
angle all of whose vertices are upon the sides o.f . Clements & Hostler . . . . . . . . . . . . . . . . . . .  . 
th I t I Th

" I h b th 
Chppers, G. Bowler . . . . . . . . . . . . . . . . . • . . . . . .  e g ven rec a u g  e. IS IS a so s own y e : Clock, time limit, W. E. Porter . . . . . . . . . . .  . 

fact that the biquadric equatio.n yields but one ' Closet seat, H. MichaeL . . . . . . . . • . . . . . . . . . .  

Positive and real root Its other real root is nega- !  Clothes pir:, P. W. Burleson . . . . . . . . . . . . . . . . Clutch, flUId aetua ted, B. M. W. Hanson • •  
tive. If it were possible to revolve a rec , angle C1utcb , friction, B. M. W. Hanson: . . . . . . .  . 

of g;ven width and variahle length, keeping its Cock, stop and waste, H. J. Geurmk . . . . .  . . Code apparatus, secret, M. C. Harlan . . • • . . 

847,729 847,980 847,689 847,678 847,313 847,572 847,575 847,406 847,767 
corners on the 8Ide, of a larger rectangle, it wo.uld Coffee pots and similar articles, lid for, 
be impO'ssible to secure a determinate equation in- A. Schaefer . . . . . . . . . . . . . . . . . • . . . . . . . . . •  847,375 
volving its length. ggl� ��r;,�'i::' It �: i�r&��di�tt : : : : : : : : : : : : :  �:+:��� Coin sorter, W. A. Ralston . . . . • . . . . . • . . . . . •  847,4:{R Coke furnace, S. B .  Sheldon . . . . . . . . . . . . . . .  847 .614 
INDEX OF INVENTION Collar attachment, borse, F. H'ays . . . . . . . . . .  847,475 S Collar fastener, J. A. Linn . . . . . . . . . . . . . . . . .  847,346 COll��ll�Ol�erBe���tr�;���: . :�.�-���:�' . .  ��:�� 847Jj21 Collar spreading device, apparel, F. M. Lil-ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,485 Collar supporter, C. I. Rankin . . . . . . . . . . . .  847, 6(H For which Letters Patent of the 

United States were Issued 
Color, lime, J. Ullrich . . . . . . . . . . . . . . . . . . . . .  847,5�0 Commutator brushes, adjustable miter box for, W. S. Pollard . . . . . . . . . . . . . . . . . . . . .  847,81G Computer, spring load, F. K. Caswell . . . . . . .  847,904 Concrete block machine, J. H. Graham . . . . .  847,764 Concrete structural work, metallic reinforce-for the Week Ending 

ment for, C. Horix . . . . . . . . . . . . . . . . . . . .  847,577 Condenser, mercury, C. F. Brown . . . . . . . . . .  847,547 O'ondenser, steam, G. Rennerfelt . . . . . . . . . . . .  847,605 Condenser� steam, S. Thurstensen . . . . . . . . . .  847,709 March 19,  1 901. 

A N D  B A C H B B A R  I N O T H A T  D A T B Conve)'or tripper or deliverer, . Baldwin & Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,309 Conveying apparatus, Riling & Sagee . . . . . .  847,509 [See note at end of list about copies of these patents. i  Cooking and washing apparatus, J. B. Con-ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,761 COP���bJ�;at,,:��t . �� . �i.l����� .�f, . .  �' . .  �: . ��: 847,448 Accounting mechanism, R. H. Little . . . .  847,672 C Adding machine, Gaucher & Zabriskie . . . .  847,759 orn and brush knife, Date & Kugelmann . .  847,321 
Adhering round forms, method of and ap- Corn husker, J. Covert . . . . . . . . . . . . . . . . . . . . .  847,734 

paratus fOI", C. W. Munz . . . . . • . . . . . • 847,966 Cornet key changing attachment, M. B. Adjustable chair, J. T. Hart . . . . . . . . . . . . . .  847,332 C ttKend�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,340 Air and the like, means for compressing, 0 on c opper, R. T. Sterling . . . . . . . . . . . . .  847,�80 
J. Gill • . . , • • . • • • . • • . . . • . . • . . . . . . . • . .  847,569 Cotton chopper and cultivator, R. C . Teel . . 847,447 A· h k J I A L G dk . ht 847 936 Crate, covered box. E. F. Boesche . . . . . . . . . .  847, 978 n' uI"a e mec lall sm, . . 00 nIg . .  , Cream or milk and butter, treating, A. Fay 847. 56R Air compressor, W. E. Gray . . . . . . . . . . . . . 847 , 470 Crimping machine, Newell & England . . . . . .  847,G8:{ Air compressor, A. Good . . . . . . . . . . . . . . . . . .  847,763 Culinary ton s C F S 'th 847 839 Air ,..Of. fluid compressor, rotary, C. A. ' g ,  . . ml 0 . . . . . .  0 . . . . . 0 . .  , . .  
Karser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,946 gult!vator, * lIf. Bowen . . . . . . . . . . . . . . . . . . .  847, :198 

Airship, _ J. lIf. Miller . . . . . . . . . . . . . . . . . . . . . 847,965 ,\trvator, . H. Nesbitt . . . . . . . . . . . . . . . . .  847,431 
Ammunition box, G. Schwarz . . . . . . . . . . . . . .  847,833 gU

I
Pvaior, �. M. Sherman . . . . . . . . . . . . . . . . .  847,8.16 Ammunition hoisting apparatus for ord- U Iva or, . H. Wheeler . . . . . . . . . . . . . . . . . .  847,868 D & If 847 917 Cultivator, A. lIf. Barker . . . . . . . . . . . . . . . . . . .  847,879 Anc�o��c��ldh�;s��shroom�r�� . 'E: '6;��� : : : : 847;320 Cultivator, harrow, road machine, and farm Animal shears, W. P. Sparks . . . . . . . . . . . . . . 847,706 Curr::f�����l�e��n�,. iU�k:O���� : : : : : : : : : :  ���:i�� Annunciator, thermo-electric, S. O. Bestul . .  847,310 Current interrupter, revolving mercury <lip, Automobile gearing, Wo . 1. Crawf.ord . . . . . . .  847,914 Usher & Seoane . . . . . . . . . . . . . . . . . . . . . . .  847 .851 Awl, sewing, S. Ansley . . . . . . . . . . . . . . .  o . . . .  847,634 Current plant combined with storage bat-

�::i�f' eg��i���e'Cl��U!: Iit��erl\���k�i� : : : :  �+:��� tery. alternating, Schroeder & Muller . . .  847,974 Bank, calendar, S. E. Creasey . . . . . . . . . . . . .  847, 652 guria!ll fixture, H. E. Keeler . . . . . . . . . . . . . .  847,584 
Beam shear, C. L. Taylor . o . . . . . . . . . . . . . . .  847 ,526 C��t:i� b6I�' aIJci �irt�ii:l1�h�Xd� ' ��il�� ' b���k: 847, 589 
����i��: :h;ft�a�. bJl!.I, 1,:er�: . ����;,:�I�: : : : : : �!+:��i et, combined, A. L. Rutlierford . . . . . . . .  847,827 
Bearing, spindle step, rl"\ W. ]\forgan . . . . . .  847 803 Curtain stretcher frame, E. Deaeb . . . . . . . . .  847, 556 
Bed, W. H. Fritts . . . . . . . . . . . . . . . . . . . . . . .  847:465 g�n:!n�:r����i.ngCI:�dp �'r ��t��:e��"bit� 847,R44 Bed, invalid, A. C. Taylor . . . . . . . . . . . . . . . . .  847, 619 of, ill. T. Morris . . . . . . . . . . . . . . . . . . . . . .  847. 680 Bed rest for invalids, G. G. Campion . . . . . .  847,550 Cylinder steam jacket, Wilson & Fmwley . .  847, 71 2 
�i��e�ri�Ot1�1� l:�� sf�i�r Paa;;���tti�: ·S.")]: 847,364 Dental handpiece, H. S. Miller . . . . . . . . . . . . .  847, 591 

Flichtner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,567 �et�chabl'j, handle, J. C. Lowe . . . . . . . . . . . . .  847, 673 
Board. See Ironing board. IS was er, M. M. McKee . . . . . . . . . . . . .  847,495 
Bobbin broach or creel pin, Boocock & Sut- DiSPJ�iph�a� . .  �� . �.o.x.' . .  ��:�� . ����l: . . �: . . ��� 847,441 cliffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847. 6B8 Display can or box, sheet metal, Rudolphl Boiler furnace, steam, , G .  W. Phillips . . . . .  847,365 & Brauninger . . . . . . . . . . . . . . . . . . . . . . . . .  847,973 BOil��;ra�PE;rd���Si��r i;af�����ti�e,thG. It Display can, sheet metal, F. Rudol�hi . . . . . .  847,972 

P 847 435 Display stand, A. P. HOllinger . . . . . . . . . . . .  847,943 earson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , Distilling apparatus, wood. A. A. MacKeth-Boilers, system of washing and filling loco- an . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . .  0 • •  847,676 
Bdl��,ti�ey'ste:h��e \\�sn?;gl" '';';d ' fiiil;"g' 'l���: 847,386 Ditching machine, F. L. Schenefelt . . . . . . . .  847,703 Door check and tightener, E. Conklin . . . . . .  847,909 
Boll �!�';,�i :�t:��;� ��tt'o�: 'Ii: . B������'; �!a�� Door operating mechanism, double Sliding, 
Bolt retainer, J. Hartman . . . . . . . . . . . . . . . . . 847,768 D C. :fe�terhausen . . . . . 0 · · · · · · · · . 0 · · · · . · 

Rook or pad, manifolding, B. C. Maxwell . .  847,991 oor, s ee metal, N. P. Sjobring . . . . . . . . .  . 

Bookbinding machine, W. E. Blauvelt . . . . .  847,891 ��:�� :��ali���, rw�l�irso�· . .  �: . ����� : : : : : :  
847,4�8 847,443 847,378-847,389 Boring bar, R. F. Lace . . . . . . . . . . . . . . . . . . . .  847, 788 Draft rigging, tandem spring friction, E. W. Boring machine, N. A. Collins . . . . . . . . . . . .  847,908 Ifartough . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,769 

��ny:: t��I�H�mi��:�;�: : : : : : : : : : : : : : : : : : : :  �:+:��� Dress shield or garment fastener, Raza & 

��m� i�te��IJ.' �. <te����� : : : : : : : : : : : : :  �H�i DrYi��iS���aj.;'t��: · Ii. ' 
. R�y;cb'e'''' . : : :  : : : : : : : :  �!�: ��� 

B ttl t L' & B 847 994 Drying apparatus, O. Koepff . . . . . . . . . . . . . . .  847,786 
Bgx, eJ.s �P'i{�rn�:�s.e.� . . . . . .  o.��:� . : : : : : : : :  847;314 gr!ll.ing mac�ln� feed hea�, G. D. Williams 847,450 
Box cover detaching device, E. S. Savage . .  847,374 rIVIng mec anIsm, E. RIvett . . . . . . . . . . . . .  847,440 
Bracelet, chain, and the like, A. C. Cockren 847.554 Drop light, adjustable, H. T. Jacobsen . . . .  847,580 

k b C A L· d t 847 671 Drum, expansion, J. A. Strom . . . . . . . . . . . . . .  847,446 Bra e earn, . . III S rom . . . .  . • . • . . • . • , Dup�ica tillg machine, H. C. Gammeter, re-Bread mixer, J. C. Hall . . . . . . . . . . . . . . . . . . .  847,765 Issue . . . .  . . . . . .  . .  . .  . .  . . . . . . .  . . . . . . . . . .  12 .622 Brick machine, hand, F. W. Steinhoff . . . . . .  847,618 Dust pan, H. E. Reeves . . . . . . . . . . . . . . . . . . . .  847,693 Buckle , A. K. Lovell . . . . . . . . . . . . . . . . . . . . . .  847,795 Dust removing apparatus, D. T. Kenney, Buckle, A. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . .  847,971 847,947, 847,948 Buckle, suspender, M. Peller . . . . . . . . . . . . . . .  847,811 Egg case division plate, C. J. Voorhorst .  . . .  847,854 Buffer, W. T. B. McDonald . . . . . . . . . . . . . . . .  847,357 Electric current interrupting and varying Buffer, pneumatic, M. P. Hayward . . . . . . . .  847,941 apparatus, E. Bachelet . . . . . . . . . . . . . . . .  847, 877 Buggy top prop attachment. G. Lake . . . . . .  847 ,951 Electric meter, C. W. Atkinson . . . . . . . . . . . .  847,540 Building block, E. C. Hodges . . . . . . . . . . . . . . 847,476 Electric motor speed controlling device, Building construction, Reed & Stem . . . . . . . .  847,692 T. W. Heermans . . . . . . . . . . . . . . . • . . . . . • Burglar alarm, detonating, A. V. Todd . . . . .  847,975 Electrical apparatus, C. N. Lord . . . . . . . . . .  . Butter in centrifugal apparatus', manufac- Electrical grounding. device, J. F. Golding . 0 ture of, J. V. M. Risberg . . . . . . . . . . . . . .  847, 697 Elevated carrier, F. E. Sackett. . . . . . . . . . . .  . Butter, treating, A. Fay . . . . . . . . . . . . . . . . . . .  847,562 Elevated carrier, L. Colavecchio . . . . . 0 • • • • •  Button, A. E. Jj.,reeman . . . . . . . . . . . . . . . . . . . .  847,660 Elevator safety device, J. J. Westbrook . .  

847,663 847.794 847,935 847, 511 847,907 847,867 Calcium peroxid, making, O. Liebknecht . .  847,670 Engine sparking device, internal combustion, Can cap turning and arranging means, J. T. EJ. F. Bradley . . . . . . . . . .  0 • • • • • • • • • • • • • •  847,894 Wilmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,451 Engine starting device, explosion, C . Can making machine blank feeding attach- Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,514 ment, A. Velk . . . . . . . . . . . . . . . . . . . . . . .  847, 625 Envelope, vertical file expansible, C . M'. Cand), spinning machine, R. ill. Pollock . . . .  847.366 Carnahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.648 Car construction, A. E. Ostrarlder . . . . . . . . . .  847,503 Excavating machinery, A. R. Grossmith . . . .  847,331 Car construction, passenger, A. E. Ostrall- Excavator, A. R. Grossmith . . . . . . . . . . . . . . . .  847,33() der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.505 Fabri.c IfeedHing �nd cutting apparatus, mul-Car coupling, G. A. Hermanson . . . . . . . . . . . . 847,408 tIP e, . ZImmerman . . . . . . . . . . . . . . . . . .  847 .536 Car coupling, W. S. Schroeder . . . . . . . . . . . . .  847,517 Fabric rewinding apparatus, C. Lichtenstadt 847 , 418 Cal' door shaft operating mechanism, Lind- Fabrics, paper, etc . . feeding device for tex-strom & Streib . . . . . . . . . . . . . . . . . . . . . . .  847,956 tile, A. & O. Buckmann . . . . . . . . . . . . . . .  847, 645 Car emergency brake, railway, P. W. Coun- FabriCS, tension and regulating mechanism selman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,319 for traveling, J. A. Cameron . " '  . . . . . . . .  847,315 Car end sill, O. S. Pulliam . . . . . . . . . . . . . . . .  847,602 Fan and score card. combined, W. Steel . . . .  R47, 522 Car fender, W. Pickett . . . • . . . . . . . . . . . . . . . .  847,437 Fan , pressure, .r. Keith . . . . . . . . . . . . . . . . . . . .  847,585 Oar, flat, T. Wozney . . . . . . . . . . . . . . . . . . . . . . .  847 .716 Fare register and recorder, W. I. Ohmer, Car, hand. J. W. Fincb . . . . . . . . . . . . . . . . . . . .  847.927 et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,808 Car lift. automatic, G. Holmes . . . . . . . . . . . .  847,41 1 Fastening means, G. O. Olson . . . . . . . . . . . . .  847,359 Car, passengpr, A. E. Ostrander . . . . . . . . . . .  847 .504 1 1�eathers into down, apparatus for convert-Car propulsion, street. G. G. Schroeder . . . .  847. 51 5 ing, ".,.. H. Robinson . . . . . . . . . . . . . . . . . . .  847,371 Car replac('r, ,\-V .  Cook . . . . . . . . . . . . . . . . . . . . .  847,732 Fe0d 'vater regulator, p. "'T. Gooch . . . . . . . .  847,762 Car roof construction, G. Steinmeyer, Sr • • • • 847,708 l1-"ence machine, J. S. Barnell . . . . . . . . . . . . . . .  847,721 
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Fence post, combination cement and metal, 
G. G .  Schroeder . . . . . . . . . . . . . . . .  847, 5 1 6, 847, 61 2 

J!'ence weaving machine, wire, C. A. Wil-

L th marth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847 . 533 a as Fence, wire, E. Branch . . . . . . . . . . . . . . . . . . . . .  847 ,462 
IPence, \-voven wire, 1. J. young . . . . . . . • . . . .  847 , 871 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. Y., U. S. A. 

E n g i n e  a n d  Foot Lathes 
M A C H I N E  S H O P  O UTFITS, TOOLS A N D  
S U P P L I ES. BEST M A T E R I A LS, B E ST 
W O R K M A N S H

'
I P. CATA LOG U E  F R E E  

S E BASTIAN LAT H E  C O  . . 1 2 0 C u lvert S t . ,  C i n c i n nat i .  O.  

WORK SHOPS 
of Wood and Metal W orkers. with
out steam power, equi pped with 
B A R N E S '  F O O T  P O W E R  
M AC H I N E R Y -
allow lower bids on jobs, and give 
greater profit on tb e work. �lachines 
sent on trial if desired . Catalog Free. 

W. F. 8. J O H N  B A R N E S  CO, Established 1872. 
1 999 R U B Y  ST. ROCKFO R D  I L L .  
Andrew Ca rnegie, Thomas A. Ediso" 

and man:r oth er s uccessful men be., 
theIr careers at �1el egrapll 

?e�i�
a
ilfl�or

W
$��g

o
;�t ��� 

send you a com p1ete 
N. D. ontfit witl1 
book of instructions, 
by express (not pre, 
paid) . Send for cata., 
l og of electriC ap pu., 
ratus. supplies anq 

. } novelties. 
J. H. B UNNELL & CO., Inc .. 20 Park Place, New ¥or\< 

f\'ertilizer and making same , C. Ellis . . . . . . .  847 , 749 
I,'ertilizer distributer, Dennis & Rice . . . . . . .  847, 32:1 
�'illing finger, W. E. Lyford . . . . . . . . . . . . . 847, 797 
Filter, C . .III. Shutz . . . . . . . . . . . . . . . . . . . . . . . .  847 , 5 1 8  
Filter, G .  A. Abbott . . . . . . . . . . . . . . . . . . . . . . .  847, 537 
I,'ire resisting curtain, flexible, E .  H.  Mc-

Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
!i'irearm, double barreled, E. H. Elder . . . . .  . 
}rirearm sight, 1Vindridge & "Tile ox . . . . . . .  . 
Fireproof construction of buildings, T. D .  

Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fish line reel, V\r. B. Mal'hoff . . . . • . . • . . . . . .  
Fish reel, 11'. ",V. Andree . . . . . . . . . . . . . . . . . . .  . 
Fishing reel, G. W. Blackburn . . . . . . . . . . . .  . 
Flax treating machine, R. Schofield . . . . . . .  . 
}!'loral decoration, artificial, B. Levi . . . . . . .  . 
Flue cleancr, J-il. C. Phillips . . . . . . . . . . . . . . .  . 
l{'luid mixing apparatus. C . A. Carlson . . . .  . 
Fluid pressure brake, H. H . Westinghouse . 
Flush tank, automatic. S. A. & W. H. Pal-

847,681 
847, 659 
847, 630 

847,420 
847 , :J5() 
847 , 874 
847,890 
847,61 1 
847 . 669 
847 , 8 1 3  
847, 552 
847 , 7 1 1  

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,361 
Folding chait', H . W. Spindler . ,  . . . . . . . . . . .  847, 707 
Foot tub, E.  Y. Ely . . . . . . . . . . . . . . . . . . . . . . . 847, 32 4 
Furmice, H. B. :i.\Ieech . . . . . . . . . . . . . . . . . . . . .  847.962 
Eluniture, article of store, J. Lantagne . . . . 847,484 
l" use tool, miner's.  G. Elliott . . . . . . . . . . . . . . . 847,923 
Gage, G .  'V. Roherts . . . . . . . . . . . . . ' . . . . . . . . .  847 . 824 
Garment clasp, It'. Egge . . . . . . . . . . . . . . . . . . . .  847,98G 
Garment hang'cr, H .  Gebhardt . . . . . . . . . . . . . .  847, :129 
Garment holder, B . J. Buekingham . . . . . . . . . 847 , 644, 
Garment puttt'rn. M. M. Stillman . . . . . . . . . . 847, 844 
Gas burner, P. Keller . . . . . . . . . . . . . . . . . . . . . . 847 , 4 1 2  
Gas demonsb'ution apparatus, J. B. Carroll 847 . 995 
Gas, generating, G. Cothran . . . . . . . . . . . . . . . .  847 , 733 
Gas manufacture, apparatus for. J. T. Paris 847, 3(;2 
Gus pressure n�gulator, P. Keller . . . . . . . . . . 847,413 
Gas regulator, G. Porst . . . . . . . . . . . . . . . . . . . . 847 , 8 1 8  
Gas tunks, charging. R. E. Bruckner . . . . . . 847, 727 
Gear m('chanism, indicating and locking de-

vke- for change, B. M. W. Hanson . . . . . 847,938 
Generator. See Steam generator. 
Gin saw cleaning attachment, cotton, H. J. 

}'itzpa trick . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Glass articles, drawing, J.  II. Lubbers . . . .  . 
Cl-Iass cutter. R. Anderson . . . . . . . . . . . . . . . . .  . 

The Kickdrive Circular Saw g���� ��:�i�: �����il�l,
atR'il}�'g 

J & ���������: 
847,753 
847, 674 
847 , 6:)3 
847 , 459 
847, 696 

Is a simple power fo1' light work ot the Gla8s' gathering and blowing machine, auto-
Idnds most done by caipenters, cabinet, box, matic, C. d. Koenig . . . . . . . . . . . . . . . . . . . . 847, 666 pattern and picture-frame makers, and wood Glass, machine for making ,vire, A. J. Bald-workers generally, besides engravers and ,yin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847, 878 �����il��;�Pf�;�e ;:dSst!!i���ft fsa�h�r��;�hfy Glass, making wire, A. J. Baldwin . . . . . . . .  847, 6B7 
well-built and suitable for various kinds of Glass melting furnace , 'V. O. Amsler . . . . . . 847 '(3B2 
work, as ripping, cross--cutting, g-rooving, Glove fastener, H. S.  Dyke . . . . . . . . . . . . . . . . 847,920 

�1� ����ealfki�d� �it���tO��;�;�e�i;�:� GIUifs�u�a���l��: . .  ��l����, . . �: . .  �: . �.e.I�J�i
.S: . ��� 1 2 , 621 

MAYER SLOTKIN Gooseberry picker, K .  Schaal . . . . . . . . . . . . . . .  847, 829 

210-212 C Ullul St., New York. Governor, Onsum & Dohl"cn . . . . . . . . . . . . . . . . . 847 , 597 
Grader, road , W. S. Livengood . . . . . . . . . . . . .  847 , 793 

You nay be a Good Judge g�f�Jfn�u;:;a�tiin�'
, �\�ls�ii'; ' &"p�digo: : : : : :  ��+:��� of Horses Grinding mill, O. Pfeiffer . . . . . . . . . . . . . . . . . . 847 , 436 

But when it comes to a Drill, it's 
safer to think of the name 

Goodell-I'ratt. 
A speCial vise is furn ished with this 
Bench Drill. The jaws open two ", inches and operate on a right

band and a left-hand screw. 
Hst price, $10.00. Write for 
discounts. Oatalo(JUe free. 

G O O D ELL-PRATT CO M PANY, G reenfi e l d ,  Mass. 

Prolong the Life of Your Battery 
by keeping it always full of current, and in the best of condition, by -:'nstalJingan Applo Battery thal'ger. A dynamo right on your ear that charges your battery while it is giving off current. A sure and reliable flource of current at your command, no matter what happens. Write today for full infonnation. 

'rho Dayton E � ll(' t l'i(�nl l1lfg. Co., 98 St. Clair St., Dayton, Ohio 

Are ,Your bllal'ings funning hot � H8duce frid-Ion " mentally " and mechanieally by �ending' to ns for full particulars about Frictionless. We have th .. n�llledy. No bearing can run hot with it. 
FrlctionlCIi!� ..Metal (Jo.,--Cliestnut St. ,  Chattanooga, Tenn. 

NORWALK 
BRASS CO. 
For All Purposes 

CONN. 

a Motorcycle 
at small cost by attaching 
!NI�l!f1��::nJJi}iit� 
This incl udes an parts. 
Anyone can easily make a 

�::!��Ml �fe
t
s
o
i�b��;' 2-3 H.P. Motorcycles. Send stamp for either catalog. 

lII OTonCYCLE EQUIPJUENT CO., ;) Lake, Hammondsport, N. y. 

Neustadt Automobile and Supply CO. 
ST. LOUIS, MO. 

Makers 01 
BODIES, WHEELS and 

COMPLETE OUTFITS 
Write For It 

A Motor-Cyde or Launch 
�!rS�tl�c�:��e blro���nb�utts�f Also a complete line of Finished _M otors 01' Rough Castings 
for BICYCLE, AUTOMOBILE, lVIAluNE OR STATIONARY., 

Gun sight, F. O. Brockhaus . . . . . . . . . . . . . . . .  847, 643 
Gun sight.  A. G. La Riviere . . . . . . . . . . . . . . . R47" f1;)'� 
Guns, choke attachment for, R. P. Cory . . . .  847,911 
Hair drier, Allen & Hanlon . . . . . . .  , . . . . . . . .  847, 872 
Hair trimmer, F. & O. Kampfe . . . . . . . . . . . . 847,782 
Hammer, electric, "'1'. A. Denny . . . . . . . . . . . . 847 , 741 
Harvester fender, M . D . Gerblng . . . . . . . . . . 847. 568 
Hat attachment. H .  D. Ollard . . . . . . . . . . . . . .  847, 80!J 
Hat brim sizing and paring device, H . Her-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847, 409 
Hat marker, G .  L. R. Miller . . . . . . . . . . . . . .  847,799' 
Hay carrier, �f. Thurston . . . . . . . . . . . . . . . . . . 847, 8J7 
Haystack cover, F . Tilton . . . . . . . . . . . . . . . . . . 847, 848 
He-ad covering ventilator, Schlee & .Jacohs . 847, 831 
Headlight operating device, W,. H .  Donald-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847 . 91 8  
Heater, A .  M. Clark . . . . . . . . . . . . . . . . . . . . . . . 8"17 . 906 
I18a ting cartridge, A. Lang . . . . . . . . . . . . . . . .  847, 668 
Heating system, R. L. Gifford . . . . . . . . . . . . . 847,n34 
Hide fleshing machine cylinder, E . F. Smith 847 , 6 1 6  
Hides a n d  skins, machine f o r  treating, J. A .  

Metzler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,354 
Hid('s and skins, machine for treating, G. B. 

]'\orgrave . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hinge , concealed, O. Althin . . . . . . . . . . . . .  , . . 
Hinge, separable spring, J. C. Milhollin . .  . 
Hog and meat hanger, M. T. Darnall . . . . .  . 
Hoisting device, G. F. I(oenig . . . . . . . . . . . .  . 
Hoisting engine, F. rr. Flinchbaugh . . . . . . .  . 
Hoop for \vashboilers. etc . ,  S. A. Johnson . .  
Hose clamp. C. l\f. Thompson . . . . . . . . . . . . .  . 
Hose or pipe mender, G. B. McCreary . . . . .  . 
Hose supporter, J. Eisman . . . . . . . . . . . . . . . .  . 
Humidifier, portable. J . . T. Smith . . . . . . . . . .  . 
Ice cream freezer, H. Viedt . . . . . . . . . . . . . . .  . 
lee making apparatus, B. l!'. Daly . . . . . • . . .  
Ice remover, G . P. Ayers . . . . . . . . . . . . . . . . .  . 
Ignition systems, spark timing device for', 

V. G .  Apple . . . . . . . . . . . . . . . . . . . . . .  , . . . .  
IllUSion apparatus, A. F .  Biondi . . . . . . . . . . .  . 
Illusion device, A. l!'. Biondi . . . . . . . . . . . . . .  . 
Incubator, L. N. Porter . . . . . . . . . . . . . . . . . . .  . 
Index ('lip and label. L. l\f. l\Iorden . . . . . . .  . 
Ink well, .J. B. Randolph . . . . . . . . . . . . . . . . .  . 
Insulatf'd rail joint, G. L.. Hall . . . . . . . . . . . . 
Insula tor for temdon guys, A. E. Brown . . .  . 
Ironing boa I'd, L. Smith . . . . . . . . . . . . . . . . . . .  . 
Ironing machine, shirt, W. Thurber . • • . . . . . 
Jack. See Lifting jack. 

847. 684 
847,717 
847, 963 
847 . 738 
847, 667 
847,754 
847, 582 
847, 620 
847, 594 
847,747 
847,840 
847, 85� 
847. 737 
847, 453 

847,876 
847,725 
847 , 724 
847, 507 
847, 593 
847, 603 
847,937 
847, 546 
847.705 
847 , 62 2  

.Tack switch, sliding, G. F. Espy . . . . . . . . . 847,750 
Jail bar and similar composite J;lletal object, 

F. J<J. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . .  847, 551 
Jar and can closure, fruit, Warren & Pres-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Jar closure, W. E. Boshvick . • . . .  , . . . . . . . . .  . 
.Tournal box, l\L P. Newcomb . . . . . . . . . . . . .  . 
Kitchen implement, A. C. Powers . . . . . . . . .  . 
Knob, permutation door, J. C. Lyons . . . . . .  . 
Knukcle j oint, C. H. Arnold. . . . . . . . . . . . .  -. . .  . 
Lace, shoe, A. Ii'inkensieper . . . . . . . . . . . . . . .  . 
Lace tip, shoe, W. H . Hogers . . . . . . . . . . . . • .  
I-,adder and jack,  combined, JJ'. Thomas . . . . .  
Ladder and table, combined step, J. D.  

847,976 
847,640 
847 . 892 
847, 969 
847, 348 
847 , 7 1 9  
847, 752 
847 , 825 
847, 528 

Douds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,919 
Lamps, adj ustable support for vapor, S. E.  

Flichtner . . . . . . . . . . . . . . . . . . . . . . . . . . . . f' . 847,566 
r,antern, collapsible, J. A. McCoy . . . . . . . . . . 847, 429 
Latch and bolt, combination door, Belknap 

& .Tackson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847, 883 
Latch and bolt mechanism, locking, Belknap 

& Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847, 884 
Latch or bolt and handle, combined , J. Faix 847,751 
Lathe thread cutting tool , P . .T.  Kelly . . . . . 847,586 
Lathe turning attachment, A. E. Thayer . . .  847,527 
Laundrying device, R. :\Ioskowitz . . . . .  , . . . . .  847,493 
Leather, producing a dull finish on coated, 

L. Feval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847,987 
Ledger, loose leaf, R. B. Wilson . . . . . . . . . .  847, 628 
Legging, F. J. Stewart . . . . . . . . . . . . . . . . . . . .  847 , R43 
Lifting jack, L. O . IIat·a . . • . . . . • . . . . • • . .  847, 662 
Light transmitting and light diffusing ob-

ject, E. Bohm . . . . . . . . . . . . . . . . . . .  " . . .  847,395 
Light transmitting objects, producing, E. 

Bobm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,306 
I-,ightning arrester, C .  A.  Rolfe . . . . . . . . . . . .  847 , 372 
Lock, H. France . . . . . . . . . . . . . . . . . . . . . . . . . .  , '  847,V30 
Locomotive water heater, D. W: Cunning-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847 , 9 1 5  
Loom protector mechanism, J. V. Cunniff . . .  847, 653 
Loum shuttle motion, O. Lumwel's . . . . . . . . . .  847,1)52 
Loom take·up mechanism, C. Jj'. Rope r . , . . .  847,608 
I"oorns, moans for hanging knitted leased 

harness for, �'. A. Mills . . . . . . . . . . . . , . .  847, 800 
Lubricating apparatus, baU j oint, W. W . 

Kngent . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  847, 432 
Lubricating cup� E� Hill . . . . . . . . . . . . . . . . . . . 847,771 
Lubricating device, C .  S.  Bavier . . . . . . . . . . . 847, 544 
Lubricator, J. W. Hinchcliff . . . . . . . . . . . . . . . 847,772 
Lnbricator, T. E .  Brooks . . . . . . . . . . . . . . . . . . .  847, 898 
l\fachine driving mechanism, R. P. King , . .  847 ,784 
Machine driving mechanism, H. Ogborn . . 847, 807 

" REX " The King of Hill Climbers Mac����
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847,426 
Mail bag catcher and deliverer, reversible, 

J. L. Gash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,661 
l\faU bag catching and delivering apparatus, 

E. A. Naslund . . . . . . . . . . . . . . . . . . . . . . . . .  847, 682 
Mail bag exchanger, D. Mack . . . . . . . . . . . . . . 847 , 96<) 
MRllifold pad or hook, S.  O .  Nusly . . . . . . . . .  847, 993 
Mal'kjng apparatus, E.  M .  Schantz . . . . . . . . .  847 , 6 1 0  
Marki ng machine, .T . D .  Caldwell . . . . . . . . . .  847, 646 

co 1 1IIa,saging implempnt, F . . T. Osius . . . . . . . .  847 , 360 
., Measuring apparatus for electricUy, E, Mief 

:i\laQ.e in Londou, England, by largest 
Motorcycle concern in the World. 
English Road Reeorn 8SG miles in 48 hO�lrs, 36 minutes. A high class im· 
p0rte(1 maehine, sa,me priee as Ame. �mcqhlCs. Let us �end you tull details ana price list. 1.'he 
I f  REX " sold only by 

FltANCO - A,M ERlCAN AUTO .& S l:l'P]. Y 
1404.1406 Miohllran Avenue, Chic "go. y Miura . . . . . . . . . . . . . . . . . . . . . , . . .  , . . . .  847,424 

SKIDool i 
M A R I N E  E N G I N E  , 

The 2·Cycle�Engine·Sensation of the Year. Entirely new and improved introducing many exclusive features. Runa 
on :g:E:!�j�!;!2· or Al3COhOI. 

FreshWater Boat Fittings 

��!t9�it:���, B;ii.:�t.r 
most powerful, efficient and 
engine of its size on earth. "' Dr'ive" Camo" , Rowboat or 14 to 20 ft. 6 to 10 miles per hour� 
easy install and operate. 

unfailing endurance powers, economical and safe, cannot back-fire. Sold under Five Yea.r Gu�rantee. 

Belle Isle Motor Co.� Dept. 18, Detroit;·Micb. 

The Mal·or Reversible 
Valveless 

Marine Engine for 1907 
tJi H. P. $88. 15 (engine only) New features, hetter engine, stronger, more horse power. l\IAJOR eng-ine can be used for stationary work. We built and sold 5,000 enginel'l last We are buildmg 10,000 

cial inducement to one agent in each locality_ 

engines this year, from 1 1-2 to 20 H. 
P. Write at once for catalog and spe-

DETROIT GAS ENGINE AND MACHINERY CO. 
58 E. Congress Street, Detroit, Mich. 

GOES LIKE S I XTY $60 S ELLS L I K E  SIXTY 
LLS FOR SIXTY I LSON 

Promptness 
is one of the 
essentials of 
business success 

The Telephone 
makes proInpt 
action easy 

Have You One ? 
NEW YORK TELEPHONE CO. 

15 Dey Street 

Mechanical1yperfeet and 

H Can't upset. ." No dead cen
ter. " CAN'T BE BROKEN and won't weal' ont." A straigltt 'pull (ordinary-hand-car.motioll), instantly interchangeable to thp exact H Rowing and Semi.Rowing " exercise motions. .Designed 
by a Physician to develop aDd streIlgthen dIe 8pine au(\ chest, and 'test the child's legs. Write for our frl'e offer. Ii tel ls 
you how to gilt un " Rxcr-Kel.l·h " Iron Auto }'t'ce. 

" Exer.Keteh" Non�lty (�o., 100 N. R('mtt(� Av., Inf1hmapolis, Ind. 

WELL DRILLING 
, Machines 
Over 7 0  sizes a n d  styles, f o r  drilling either deep 0 !  

shallow wells in a n y  kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WII,LIAJUS BROS., Ithaca, N. Yo 

Asbestos and Ma�nesia Products 
I,STEAM P I P E  AND B O I L E R  COVERINGS. "J· M "  ASBESTOS ROOFING. 

ASBESTOS PAC K I N G  (For a l l  p u rposes) . ASBESTOS FABRICS.  
ASBESTOS FIRE·RESIST I N G  C E MENTS. . KEYSTO N E  HAIR INSULATOR. 
ASBESTOS B U I L D rN G  MATERIALS. ELECTR I CAL S U P PLIES. 

H .  VV. d O H N S - M A N V I L L E  C O .  
N ew York,  M i lwau kee, Chicago. Boston ,  Phi l ade l phia, St. Louis. Pittsb u rg ,  C leveland,  New O rleans, Kansas 

C ity. M i n neapo l i s, San Francisco. Los Angeles. Seatt l e ,  London.  

Kerosene Oil Engines Keystone Well Drills 
Marine, Stationary, Portable 

for Artesian and Ordinarv Water '''plIs ; Mineral Prosp<,ctln� an�l Placer T�sting for Dredgers ; Deep Dlilling for Oil and Gas ; Contractor's Blast Hole Drilling, River and Harbor Exploration, etc. Our five catalogs are text� books in these IIllPS. 

NO DANGER, Maximum Power, Light
est Weight, Simple. Reliable. Economical. 

�gn�a��t;I��8gn���n1����i OW�ie ������: logue S. A. I:W" No charge for packing. 

INTERNATIONAL OIL ENGINE CO. KEYSTON E  W E LL WORKS 
Beaver Fal l s ,  Pa.  38 Murray St. , New York, U. S. A. 

N OW R EA DY 

I n dustr ia l  Alco ho l 
Its Manufa.cture and Uses 

A P R A C T I C A L  T R E A T I S E  
BAS E D  O N  

DR.  MAX MAE R C K E R ' S  " I NTR O D U CTION T O  D I STI LLATI O N " AS 
R EVISED BY D R S .  D ELBRii c K  A N D  LAN G E  

C O M P R I S I N G  
Raw Materials,  Malti n g ,  Mash i n g  and . Yeast Preparatio n ,  Fermentat i o n ,  D isti l 

lat i o n ,  Rectificat ion  and Purificat i o n  of Alcoh o l ,  Alcoholometry, T h e  
Val ue  a n d  S i g n ificance of a Tax-Free Alcoh o l ,  Methods of D e 

naturi n g ,  Its Ut i l izat ion  for Light, Heat and Power Produc-
t i o n ,  A Statistical Review, and The U n ited States Law 

By JOHN K. BRACHVOGEL. M. E. 
528 Pages 105 Engravings Price, $4. 00 

THE value and significance of a tax-free alcohol 
have been so widely discnssed in the press and 
periodical literature of th e entire conn try, that 

it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural and indus
trial interests. For years we have been far behind the 
nations of Europe in this regard, and in consequence 
our literature has been sadly lacking in anthoritative 
works covering this phase of industrial activity. 
This book was designed with the especial purpose of 
filling this want, and it is the latest and most compre
hensive work of its kind which has been published in 
this country. 

It is  based upon the researches and writin gs of the 
most eminent of Germany ' s  specialists in the sciences 

of fermentation and distillation . It covers the manufacture of alcohol from 
the raw materials to the final rectified and purified product. An iiltroductory 
section deals with the importance of the new law and what it means to the 
farmer and the manufacturer. Additional sections cover the methods of de
naturing, domestic utilization of alcohol for heatiug and lighting purposes. 
alcohol as a fuel for power production, and a statistical review. The full 
United States law is given in an Appendix. 

The IOS illustrations are of especial value and excellently supplement 
the text. 

Few in number are those to whom this book would not prove of interest 
and value. The farmer, the manufacturer, the power-producer, the house
holder, will all find that denatured alcohol is of such importance to them, 
that its use and introduction will effect savings and economies which were 
hitherto impossible of accomplishment. 

Send for Descriptive Circular. 

MUNN 6. COMPANY, Publishers, 361 Broadway, New York 



JUST OFF THE pnESS I 
MODERN AMERICAN LATHE 

PRACTICE 
By OSCAR E. PERRIGO, M.E. 

Price $Z.aO 

A complete book of 400 
pages on The Modern 
American Lathe. Its de
velopment from ihe earH· est times up to the present 
day j its m odern form as 
constructed by up-to·date 
builders ; its general and 
�E����n�

l
i��

s
g� i�: oritC;:.!t: 

and its marvelous ac
curacy. Written by a man 
who knows not only how 
worK ought to be done, 
but wbo also knows bow 
to do it, and how to convey 
this knowledj<e to others. 
f:s 

i
�e�l;f;ic;U;)��-��gaM,l� 

tratiolls which represent 
thE" very J atest practice in 
latbe and boring mil] op
erations as weH as tbe con
struction of and latest de· velopments in the manu
facture of these-important 
classes of machine tools. 

A large amount of space is devoted to the turret lathe, its modifications and importance as a manufacturiug tool . Multiple spind le and automatic chucking lntbes 
are fully considered, as are aJso special higb power 
lathes for the use of high speed tool steel. and elec
trically driven lathes. In the treatment of the subject 
315 i llustrations and examples from the best practice 
have been made use of, as by illustration alone can many of the important details and methods be clearly 
presented. 

Modern Steam Engineering 
in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price $3.00 

This is a complete and 
practical work of 4. 8 7 
pages. dealing wIth the 
eare and mana�ement of 
���I::ge!��inSetSea�,mi:� 
frig-erating . Machinery, 
Dynamos, Motors, Eleva .. 
tors, Air Compressors, 
and all other branches 
with which the modern 
Engineer must be fami
liar. It fully describes 
and illustrates the pro
perties and use of Steam 
for the generation of 
power in the v a r i o u s  
Ml1

e
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HrZh
i
�spUe�� Corliss. Compound. Multi

expan sion engines and 
their valve gear, the De 
Laval, Parsons. Curtiss 
and other 'l'urbines are 
included and fully de
scribed and illustrated. 
�'orty two tables of the 
properties and application of steam in its various uses 
are included, which in them selves form a most valuabJe and instructive section of the work. 

Nearly 'l'wo Hundred �uestions with their Answers 
g� r�:�:��J��

c
�b��h �i!f���?����.
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by you will help you to procure a license. This book i s  
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autborrty un the subject. It Is fully illustrated with 
detail engravings, not to be fOWld elsewhere. 

Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 
Price $4.00 

� "�c� . ." ,, " : . 

Ol[st P U N'c At s· 
Ik o. .' !oo� . . .. " 0 I E  S 

.'� ' 
. .  

: A N D  TOO LS 
, ' - , ' I .. � :::'::�'" 

I 
W OODWORT H . 

· '�;t-- ·�-·� 

A practicaJ work of 500 pages fnl l y  ill ustrated by 
nearly 7(0 engravings 
being an enc.r;clopedia of Pn� j\bi:in�i'n'k�ng�h S�:�t Metal Workiull. and !liak
ing of Special Tools. Eub
Presses, Device;;; and Me
chanical Com binations for 
Punching. Cutting. Bend� 
�faWi���minEor!��:�!rlg 
and Assembling Sheet 
Metal Parts and also 
Al'ticles of other Mate
ria ls in Machine 'Tools. 
Two Hundred and 'ren 
Processes are clearly de .. 
scribed and ful ly ilIus· 
trated, ,!'his work is a 
companion volUme to the 
aut hor's elementary wor'k 
entitJed . .  Pies. Their 
Construction and Use." 
Noth i n .:r appears in- this 

volnme that has already been pub l isbed in the author's 
previous work on H Dies." 

Modern Plumbing Illustrated 
By 

R. M. STARBUCK 
Price $4.00 

A comprehensive 
ar.d up-to· date work 
illustratlllg and de
scribing the Drain
age and Ventilation 
of dwellings, apart
ments, and pu blic 
buildings. etc. 'I'be 
'Very latest and m 0st 
approved methods in aU branches ( f  sani
tary installation are 
given. Adopted by 
the United S t a t e s  
G overnment i n  its 
s a n i t a r y  work in 
Cnba, Porco Rico, and 
the Philippines, and 
g�a�d�

e 
on

i
e':tft�j) �J 

the United S t a t e s  
and Oan a d a .  3(:0 pages. 55 full page H� 
lustrations. 

iI'W" A speCial circular dC$cribing these books sent on 
request. 

iI'W" A no; of these books smt prepaid on receipt of price. 

M U N N  
Publishers, 

&. CO . ..  
3 6 1  Broadway, New York 

Scientific American. 

Measuring instrument, electrcal. T. 'V. Val'� I 
ley . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  847 . G24 \ 

Measuring tool, angle, M. Barbo . . . . . . . . . . . 847, 720 
Mechanical movement, R. B . Ware . . . . . . . . 847, 858 
Metal blooms, etc . ,  apparatus for transfer-

ring, E . E.  Slick, reissue . . . . . . . . . . . . . .  J 2 , 020 
Metal. coating. II. H. Baumgarn . . . . . . . . . . .  847, 881 
Yl:etatarsophalangeal protector, J. Bronnell-

kant . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  847 , 3 1 1  
M i c a  sheets, m a k i n g  artificial, E.  Cooper . . 847,9l0 
Milk can, C. P. Harniison . . . . . . . . . . . . . . . . . .  847,473 
Mine cages, lifts, hoisting skips, etc. , 

safety clutch for. W. M. Hodgson . . . . .  . 
Mirror, window, F'retz & Van Buren . . . .  , . 
Miter box. P. Dosch . . . . . . . . . . . . . . . . . . . . . .  . 
Mixing machine, H. G. Morris . . . . . . . . . . . .  . 
Mold, P. 1'. Burkholder . . . . . . . . . . . . . . . . . . .  . 
Molding machine, N. Bald\vin . . . . . . . • . . . . . .  
Molding, ornamental pressed metal, A. E .  

847. 773 
847.751 
847, 557 
847 . 49 2  
847 . 3 1 2  
847 . 454 . 

Ostrander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,506 
Motion, means for converting, G .  W. Ilett . .  847.945 
Mowers and similar articles, handle for 

lawn . J. Fleming . . . . . . . . . . . . . . . . . . . . . . 847, 565 
Music holder. G. M. Snow . . . . . . . . . . . . . . . . . .  847, 444 
J\'Iusic leaf turner. E. R. Eldridge . . . . . . . . . .  847, 92'2 
Music record shpets, mean s for producing 

expression marks on , B . S.  Dean . . . . . . . 847,740 
Musical apparatus, mechanical. G . P .. Brand 847. ,s!=l5 
l\Jusical instrument,  .J.  VV. Bail(�y . . . .  847 , 807 
Musical instrument brake , self-playing, J.  

Battemer . . . . . . . . . . . . . . . . . . .  . 
Nail, C. A. BirdRall . . . . . . . . . . . . . . . . . . . . . . .  . 
Nail tran sferring device, H. L. "Teaver . . .  . 
Ncaedle grooving machine, J. O. Pe ttey . . .  . 
Nut lock, H. Day . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock, L. Boudreaux . . . . . . . . . . . . . . . .  . 
Nut wrench, A. L. McMurtry . . . . . . . . . . . . .  . 
Omnigraph. J. W. E arles . . . . . . . . . . . . . . . . . .  . 
Ore roasting furnace, G. II. Franklin . . . . . . 
Ores containing llthia, treating silicious, 

W. E. Wadman . . . . . . . . . . . . . . . . . . .  ' 
Organ action, J. T. Austin . . . . . .  . 
Outlet box and wall plate. W. P. Ambos . .  
Oven bottom , F.  V .  Knauss . . . . . . . .  . 

847,770 
847, 888 
847, 864 
847 . 686 
847, rl22 
847. H41 
847 . 596 
847 . 921 
847,756 

847. 856 
847, 636 
847, 71 8 
847, 482 
847 , 598 
847,455 

Pa-cking case. disjointable. T . K. Overgaard 
Packing, expanding piston, A .  F .  Ballard . .  
Packing for doors and like closures, W. H .  

Carter . . .  . . . . . . . . . . . . . . . . . . . . .  847, 553 
Pad. See Manifold pad. 
Paddle wbeel for boats, F. D . Joy . . . . . . . . . .  847. 481 
Paint. J.  F .  Villard . . . . . . . . . . . . . . . . . . . . . . . .  847, B84 
Paper bag machine, W. A .  Lorenz . 847. 957 to 847 . 959 
Paper feeding device, M .  H. Ballard . . . . . . 847 . 977 
Paper making machine, V\Talker & Bond . . . . 847 , 857 
Paper, mechanism for use i n  edging' wall, 

H. A: & W . A .  Morgan . . . . . . . . . . . . . . . .  847.491 
Paper racl{, J.  E .  Stil'toTl . . . . . . . . . . . . .  847, 523 
Paper sheets together. machine for attach-

ing, A. J. li'al'mer . . . . . .  . - . . . . . . . . . . . . . . .  847 . 325 
Papering machine. wall. E . E . Etter . . . . . . . 847 . 924 
Paste receptacle. R .  R .  Ritz . . . . . . . . . . . . . . 847, B70 
Pavement, F. F .  Gross . . . . . . . . . . . . . . . . . . . .  847,471 
Peat,  charring o r  carbonizin�. :M. Rkenberg 847. 748 
Peeler. vegetab1e, Franklin & Belding . . . . . .  847,328 
Pegging machine, W. 'V. Kelly, reissue . . . .  1 2 , 6 1 8  
Pencil, F .  D . Jacobs . . . . . . . . . . . . . . . . . . . . . . . 847, 579 
Pencil sbarpener, J.  E.  Pa rrish . . . . . . . . . . . . 847 , 3('..3 
Pencil sharpener, B. F. Mayo . . . . . . . . . . . . . . 847 , 423 
Penholder, L. P. "'.,. inchenbaugh . . . . . . . . . . . . 847, 390 
Perforating and marking machine. W. n. 

H udson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Phonic apparatus, A. N. Pierman . . . . . . . . .  . 
Pbonograph, E. L. Aiken . . . . . . . . . . . . . . . . .  . 
Photographic apparatus. W . E. Colwell . . .  . 
Photographic shutter. C. A . Root . . 
Pianissimo device, divided, P. V\'uest, Jr . .  
Piano pedal ·action. E.  Bornhoeft . . . . . . . . . .  . 
Piano pedal, auxiliary, I .. . W. Norcross . . .  . 
Piano, self-playing, H. Meyer . . . . . . . . . . . . .  . 
Piano string plate, W. L. Bjur . . . . . . . . . . . .  . 
Picking rod. C. A. Stanley . . . . . . . . . . . . . . .  . 
Pie crust tr'jmming machine, O. Colborne . .  . 
Pipe and monk�y wrench, Ie S. Little . . . . . . 
Pipe coupling, J. N. Hafer . . . . . . . . . . . . . . .  . 
Pistol, M . J. Shimer . . . . . . . . . . . . . . . . . . . . . .  . 
Planter, Caldwell & Rockwell . . . . . . . . . . . . .  . 
Platen driving mechanisms, controlling 

847 , 578 
847. 687 
847 , 631 
847,730 
847, 373 
847, 534 
847, 639 
847 , 498 
847 , 798 
847, 889 
847, 841 
847. 649 
847 . 4 1 9  
847 , 4 72 
847, 837 
847 . 901 

means for planer. W. �r. Sears, et aI . . 847, 834 
Plow attachment. J. E .  Kearns . . . . . . . . . . . . 847 , 583 
Plow depth regulator, J. M . Sausser . . . . . . . 847. 5 1 2  
Pocket knife, E. H. Hawley . . . . . . . . . . . . . . . 847 .474 
Postal card, s'ouvenir. W. H .  Villiers . . . . . . 847 . 531 
Potato digger, J. & W . Reuther . . . . . . . . . . . . 847 . 606 
Powder distributer, C .  N.  Choate . . . . . . . . . . 847, 464 
Power m a ehine, combination .  G. �L _Vroome 847. 855 
Power transmission device, .J. J.  Bartenstein 847,457 
Printing press. W. H. Smiley . . . . . . . . . . . . . . 847 . 379 
Printing press, P. F. Cox . . . . . . . . . . . 847 , 9 1 2 ,  847 , 9 1 3  
Printing presses, Slip s b e e t  attachment for, 

.T. \\Tatzelhan . . . . . .  - . . . . . . . . . . .  847 . 532 
Projecting apparatus, CrOck€'r & "-Talhof . . . . 847. 982 
Propeller wheel. J.  De la Mar . . . . . . . . . . . . . 847, 961 
Pull and key socket, combin<;>d, J.  II. Han-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847 , 939 
Pulp. machjne for mal{ing receptacles of 

cornm'esBed, W. E. Schneider . . . . . . . . . . .  847,832 
Pulp screen roll, A .  !vf. Meincke . . . . . . . . . . . 847,352 
Pump, W. Y. Cruikshank . . . . . . . . . . . . . . . . . . 847. 735 
Pump, air, Beck & Bowyer . . . . . . . . . . . . . . . .  847, 394 
Pump . ail', P .  E.  Kleineberg . . . . . . . . . . . . . . .  847. 785 
Pump, air lift. B . Obear . . . . . . . . . . . . . . . . . . . 847, 433 
Pump and motor regula tor, fluid operated, 

Obear & Martin . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump gear, C. Cannell . . . . . . . . . . . . . . . . . . . .  . 
Pump rod coupling. H. M. ' Fletcher . . . . . . .  . 
Pump tubes to bases, attaching, W. S . 

847,308 
847. 902 
847.928 

Stapley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847, 61 7 
Punching machine. J. Wytman . . . . . . . . . . . . . 847, 535 
Puzzle. B.  G .  Braine . . . . . . . . . . . . . . . . . . . . . .  847, 545 
Pyrites cindC'l' and the like, desulphurizing 

and agglomerating. R. F. Hill . . . . . . . . .  847, 664 
Pyrites cindel" etc. , apparatus for desul� 

phurizing and agglomerating. R .  F . Hill 847 . 4 1 0 
Rack or holder, A. �f. Cope . . . . . . . . . . . . . . . .  847. 31 8 
Radiator vent attacbment. E.  D. Rarnes . . . 847.456 
Rail hond, electrical. A .  F.  Hooton . . . . . . • .  847, 837 
Rail joint, V. Uedelbofen . . . . . . . . . . . . • . . . .  847 . 382 
Rail joint,  S. H. Campbell . . . . . . . . . . . . . . . . . 847, 400 
Rail joint.  L.  1\:[. Ekin . . . . . . . . . . . . . . . . . . . . . 847, 560 
Rail tie, W. E.  Boyles . . . . . . . . . . . . . . . . . . . . 847. 642 
Railway rail stay. J. J .  O. Fischer . . . . . . .  847, 403 
Railway stand pipe , .T. F .  Murpby . . . . . . . . . . 847. 494 
Railway tie, J .  H . .  Tpnnings . . . . . . . . . . . . . . .  847.7RO 
Railway tie, H .  S .  Kilbourne . . . . . . . . . . . . . . . 847 . 788 
Railway tie, metalli c .  A. Durand . . . . . . . . . . 847. 745 
Rake tooth,  R .  J. Pavert . . . . . . . . . � . . . . . . .  , .  847, 685 
Ratcbet wrench. G . B. Pickop . . . . . . . . . . . . . .  847. 60 1  
Ra7,Ol-. G.  L .  R o n x  . . . . . . . . . . . . . . . . . . . . . . . . .  847 . 609 
Razor. mnltiplE'�ed.ge RHfety. Raker & Frisbie 847 ' :W8 
Refrigerator. C. \V. Rcynolds . . . .  R47 82� 
Register and vNltilator. F.  G .  N icolas . . . . 847 . 407 
Reheatel', Wilson & Fra\vley . . . . . . . . . . . . . . .  847 , 7 1 n 
Relay adjusting device, E.  B. Craft . . . . . . . . 847 . fi55 
RetOT·t and ftlrllac�. mercury, C. F .  B l''Own 847 . 309 
Rif!le • .T.  B . Sloane . . . . . . . . . . . . . . . . . . . . . . . . 847 . 5 1 9  
Rifle, H. M. Noecker . . . . . . . . . . . . . . . . . . . . . . .  847,907 
Ring' polishing machine, H .  A .  Stearns, Jr. 847.445 
Rock drill,  B.  H.  Locke . . . . . . . . . . . . . . . . . . . 847. 587 
Rock drills, valve for percussive, A. VV. & 

Z. W. Daw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847. 7�9 
Rotary engine, C. H. Millar . . . . . . . . . . . . . . . 847. 48D 
Rotary engine, A. Glhlic . . . . . . . . . . . . . . . . . . . 847. 761 
Rotary kilns, W. R. "'Vanen . . . . . . 847, 851-")' to 847,R62 
Rug renovating. .finishin g- .  and smoothing 

apparatus, E .  S . C raddock . . . . . . . . . . . . . 847 . 001  
Salt and pepper shaker. T. J. Brannon . . . . . . 847.72G 
Sand and mineral driPt'.  M. Schaeffer . . . . . . 847 . 5 H � 
Sash fastener, C. Leach . . . . . . . . . . . . . . . . . . . .  S47,B4f) 
Sash lifter, R .  Washburn . . . . . . . . . . . . . . . . . . 847. 627 
Sash lock. O .  J. Rogers . . . . . . . . . . . . . . . . . . . .  847. 01 0 
Sash lock. Pearson & Lindq uist . . . . . . . . . . . 847 , 60 0  
Saw clamping and filing means, P a r k s  & 

Bl'o'wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R47. 5f)!) 
Sawing machjne. F .  C.  Storrs . . . . . . . . . . . . . . 847 . 840 
Scnlder and washer, .Judge & Dibert . . . . . . . . 847,781 
Sf'I'PW driver, C .  E . Hoffman . . . . . . . . . . . . . .  847,774 
Spal press, G . H .  Hnising . . . . . . . . . . . . . . . . . 847 . 776 
S P fl l  trap, liqnid. T .  W. Gorea11 . . . . .  847, 468 
S('('saw, G.  S . Kyle . . . . . . . . . . . . . . . . .  . . .  847. 787 
S€'pa rutors. driving mechanism for centrifu-

gal, T. W. Morgan . . . . . . . . . . . . . . . . . . . . 847. 802 
Spwing df'vice, E. A scue . . . . . . . . . .  84 7 . 452 
�ewing machine, A . . T.  Ha rtwicb . . . . . . . . . . . 847 .940 
Se\ving machin(" cahinet. Kundtz & Reho r .  847. 4R:1 
Shade adjuste!'. window, N.  F. Cupps . . . . . . 847 . 90B 
Shaft collar. E. R . Beacb . . . . . 847 . 882 
Shaft conplln!" .J . P.  Hayward . . . . . . . . . . . . . 847. 333 

It Settles Down to the 

R e m i n g t o n 
This is the testimony of every typewriter user who 

knows by experience the relative performance of 
writing machines. 

T'?e man of all men who swears by the Reming
ton IS the man who has tried to get the same service 
out of some other machine. 

A man may know the Remington or he may 
know some other typewriter, but the man who 
really knows typewriters is the man who knows the 
difference between the Remington and others. 

Remington Typewriter Company ' 
New York and Everywhere 

Cement � Concrete 
Reinforced Concrete 

Concrete Bu ilding Blocks 
S CIENTIFIC AMERICAN SUPPLEMENT 

1 543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition ane. .."ixture 
of concrete and gives the results o f  elaoorate 
tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 538 gives the proportion of gravel and sand 
to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 567,  1 568,  1 569,  1 5 70 ,  and 1 5 7 1  contain an 
elaborate discussion by Lieut. Henry J.  Jones 
of the various systems of  reinfprcing con
crete, concrete construction, and their appli
cations. These articles constitute a splendid 
text book 011 the subject o f  reinforced con
crete. Nothing better has been published. 

SCIENTIFIC AMERICAN SUPPLEMENT 
9 9 7  contains an article- by Spencer Newberry 
in which practic"!,1 notes on the proper prepa
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 568 and 1 569 present a helpful account of 
the making of  concrete blocks by Spencer 
Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 
I 534 gives a critical review · of the engi11eer� 
ing value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 5 47 and 1 548 give a resume in which the 
various systems of reinforced concrete con· 
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN' SUPPLEMENTS 
1 564 and 1 5 6 5  contain an article by Lewis 
A . . Hicks, in which the merits and defects 
of  reinforced concrete are analyzed. 

SCIENTIFIC AMERI CAN SUPPLEMENT 
1 5 5 1  contains the principles of  reinforced 
concrete with some practical illustrations by 
Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 5 73 contains an article by Louis H. Gibson 
on the principles o f  success in. concrete block 
manufacture! illustratld. 

S CIENTIFIC AMERICAN SUPPLE1v'ffiNT 
1 5 74 discusses steel for reinforced concrete. 

SCIENTIF I C  AMERICAN SUPPLEMENTS 
' 57 5 ,  1 5 76,  and 1 5 77  contain a paper by 
Philip L. Wormley, Jr. ,  on cement mort�r 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis· 
cusses the making of mortar and concrete, 
depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, detail-s of con
struction of reinforced concrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. D. Elbers on 
tests and constitution o f  Portland cement. 

SCIENTIFIC Ail1ERICAN SUPPLEMENT 
1396 discusses the testing of cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1325 contains an article by Professor Will
iam K. Hatt giving a n  historical sketch of 
slag cement. 

SCI ENTIFIC AMERICAN SUPPLEMENTS 
955 and 1 042 give good accounts of cement 
testing and composition, by the well�known 
authority, Spencer n. · Newberry. 

S CIENTIF I C  AMERICAN SUPPLEMENTS 
1 5 1 0 and l S I !  present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico�chemical 
standpoint. 

SCI ENTIFIC AMERICAN SUPPLEMENT 
1 5 1 9 contains a n  essay by R. C.  Carpenter 
on experiments with materials which retard 
the activity of  Portland cement. 

S CIENTIFIC AMERICAN SUPPL EMENTS 
1 46 5  and 1466 publishes an exhaustive illus
trated account of the Edison Portland ce
ment works, describing the machinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 4 9 1  gives some fallacies of tests ordin�rily 
applied to Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 56 1  presents a n  excellent review by Brysson 
Cunningham o f  mortars and cements. 

S CIENTIFIC AMERI CAN SUPPLEMENT 
1 53 3  contains a resume of the cement in
dustry and gives some valuable formulre. 

SCI ENTIFIC AMERICAN SUPPLEMENT 
1 5 7 5  discusses the manufacture o f  hydraulic 
cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 5 8 7  and 1 5 88 contain an able paper by 
Edwin C. Eekel on cement material and 
industry of the United States. 

. .  

SCI ENTIFIC A M E RICAN SUPPLEMENT 
1 586 cqntains a review of concrete mixing 
machinery by \Villiam L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 583 gives valuable suggestions 011 the selec
tion o f  Portland cement for concrete blocks. 

SCI ENTIFIC AMERICAN SUPPLEMENT 
1 5 8  I splendidly discusses concrete aggre .. 
gates. A helpful paper. 

SCI ENTIFIC AMERICAN SUPPLEMENT 
1 5 9 5  presents a thorough discussion o f  sand 

/for mortar and concrete, by Sanford. E. 
Thomson. 

Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3.  50  

Shafts, fluid tight joint for rota ry, B .  M .  
W. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sharpen ing- machin€'. Raw • .T. n. �,rp. Aulay . .  
847 . 574 Order from your N ewsdealer or from 
847 . 804 

Sbeet fef-din g mechanism, U. S. Smilry . . .  . 
Ship construction , G. W. Maytbam . . . . . . . .  . 

847 . 8H ; I MUNN & CO. , PUBLISHERS, 361  BROADWAY, NEW YORK CITY 
847 , 877 r.. ________ ;...._� _____ .. ___________________ .... 



282 Scientific American. 
E L E CT R I CA L .  'felephone call meter. c .  T. Bradshaw . . . . . .  847. 461 Class ifi ed Advertisements W El  WILL MANU�'AOTURE FOR YOU. on reasona· 

Advertising in this column is 50 cents a line. No less 
ble basis, specialties in ElectrIcal, Hardware or Metal 

than four por more than ten lines accepted. Count �\�:�: ����:t.�g�l\�SN�� ���i�nuous contracts de

Telephone receiver, L. Steinberger . . . . . . . . . .  847, 842 
Telephone relay, D.  S .  Diekert . . .  � . . . . . . . . . 847,656 
Telephone set, G .  E'. Atwood . . . . . . . . . . . . . . .  847, 305 
Telephone signaling apparatus, A. A. Mon-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,355 
seven words to the line. AU orders must be accom-
panied by a remittunce. If'urther information sent on 
request. 

B U S I N E S S  O P P O RT U N I T I ES.  

OWN A N D  HA VE FOR S A [,E two recent patents on 
Combination Metal and Cement Fence Posts. AI�o 
patent (wire fencf-» fastener. something new, cheaper 
and better than staples now used. Quick fort'Gne selling county aTIli state rights. Address G.  G. Schroeder§ 
Washington, D. C. 

I WILL GIVE ONE-FOU RTH PRO FIT OR BO NUS 
to the person that gives the money in order to secure 
the patent for a good invention. Address Jacob 
Mulder, Pingree, North Dakota. 

BARGA IN TIME IS HERE. Spl endid opportunity in 
high grade lenses and cameras. If you want to buy, sen 
or_exchange, write us for lists. National SpeciaJty Co .. 
49 W. 28th St .• N ew York Oity. 

P FJ A T  SWAMPS TURNED INTO COAL :\lINES.
Peat coal. coke, gas, litter. Peat bogs developed and 
plants erected. Dea ier in peat machinery and peat pro· 
ducts. J. Bordollo, Kingsbridge, New York City. 

AG FJN'fS W ANTE [) to sell best kettles in world for 
cooking, steaming, straining food of all k inds. � 0 more 
burned or scalded hand s , no more food wasted. Sample 
freB. For particulars write American Specialty Stamp· 
ing Co., J ohnstown,_ Pa. 

PATTERN LE TTERS A ND FiGURE" (White Metal 
and Bra!"s) for use on patterns for castings. Large va
riety, prompt shipments. Send for catalog. H. ,Yo 
Knight & Son, Seneca }'alls, N. Y, 

M El'I'A J, NO VE I1fY WORKS 00., Manufacturers of 
al l kinds of light _Metal \;oods, Patented Articles and 
Hardware S peCialties on contract. Metal Stamping Dies 
and Stamping our specialty. 43-!';' Canal St., Chicago. 

E VE R Y  ON E I N T E RF.STElD IN THE MAIL ORDER 
Rusiness needs our booldet . .. Mail Order Advertising." 
3:'. pa�es of valuable information : rates,  plans. m edi
ums. fo!low·up systems. Also booklet " 'L'he Right Way 
r1\) Get Into The Mail Order BUSiness:' Both mailed. 
20c. N one Free. Ross D. Brent ser & Co • •  449 Land 
Title Building, Philadelphia. 

INOO RPOR ATE YOUR B USINESS. Over sixteen 
h und red charters procll.red for my clients. WrIte for 
corpOrat ion laws, blanks free, to former Ass't Secretary 
of State, Philip N. Lawrence, Huron, South Dakota. 

EN'l'IRE L Y  NEW I [)EA IN BULL S·['AFFS.-AII 
metal. Reduces danger in ' hanaling bulls one· hal f. 
��:s:�� s�,eii�i�71�I]s-

e
�n{J;::��r8 give references. Ad-

PATEN'l'S SOLD ON OOMMISS ION. -If you wish 
to buy or �el1 a patent write for particulars to E. L. 
Perkins. 72 Broad Street, Boston. Patent Sales Exclu
sively. 

FOR S A LE.-Portable Compressed A ir Honse Clean
ing Wagons and . Machinery sold tu responsible p�rties 
to opfrate in cit ies Of from five thousand inhabItants 
upwards. Each Portable Cl eaning- Plant has an earning 
capacity of from $50.00 to $70.00 per day, at a cost of 
about $8.00 per day. Oapital required from $2,OOU.OO up
wards. Stationary Residential Plants also from $450.00 
upwards. Over IOU companies operating our system. We 
are the pioneers in the business, and will prosecute al l 
Infringers. State references. Address General Com
¥J��ts�tl�ir Honse Cl eaning Co. , 4453 Olive Street, St. 

I SELL PATENTS.-To buy or having one to sell, write 
Chas. A. Scott. 719 Mutnal Life Building, Butralo, N. Y. 

H E L P  W A N T E D. 

ESTIMATORS.-Positions open for thoroughly capa
ble estimators with experience in all high grade 1ine�,. 
Salaries $1,:-;00 up. W rite u s  to·day,  stating age and ex
peri.ence. Hapgoods, 305 Broadway, New York. 

W A � TE D ,  A S  A SSISTANT SUPERINTENDENT. a 
man with progressive ideas., baving a t horough knowl
edge of mechaniCS and capable of taking charge of help. 
Steady positiun to the rig ht man. Give age and refer
ence. Address A.  Dougherty, 80 Centre St . •  Ne w York. 

FOUNDRY �'ORE:'MAN. - Wanted an experienced 
practical foundry foreman in a large establisb ment do
ing work of miscell aneous character. A ddress by letter 
with  references, l.l'oreman, Box 773, New York. 

W A�11E D. - Party with Jatest h'r.proved gasoline 
(:.m!ine, h ave a finely equipped plant for manufacturing 
fQ,!lle. For further particulars address Box 114, Ar
li _lgton , Vermont. 

P A RT N E R S  W A N T E D. 

FLYING MACRINE . -I have invented a flying rna'" 
chine tbat will readily arise from the ground, can be 
steered in any dIrection! and wil1 alight in. safety. My li6ri'.nt±0�n!s n6°���i���g

elbnii�� s\�i�: d�ve��
n
���t 

and I want responsible party with the necessary means 
to help build tbe machine for, part ownership in patent.. 
Address J. R., Box 86, San �'rancisco, Cal. 

PAT E N TS F O R  S A L E .  

PATENT GAME APPARATUS. - Most exciting 

�g;
r
�

g
�Te

e 
°Will �:R

r
�����:h�ho'i- �[l?����efg� ����1�: 

J ame� E. IIeron, :Meeteetse. Wyoming. 

W AT E R  F I L T E R .  

F A C T O R Y  A N D  M I L L  S U P P L I E S .  

TEDD Y BEAR SKULL, DE VIL, SCARF PINS.
Hand carved, best ivory. When illuminated prcduce 
marvellous effect. Vest Pocket and Flash Lights, 
Medical Batteries. E. J. 'l'ardie, 221 Sixth A venue 
New York Oity. 

E X P E R I M E N T A L  E L E CT R I CS. 

SO U V E N I R  P O ST C A R DS. 

25 BEAUTIFUL POST OARDS mailed to any address 
for 12c. A great varie�y of subjects. Sold by some stures 
at 2 for 5c. and others at 5c. each. Defiance StudiO, 65 
West Broadway, New York. Price list free. 

M O T I O N  P I CTU R ES. 

MOTION P£OTURE MAOHINES. Films, S lides and 
SuppJies from the largest f!'tore Of its kind in this city. 
Sole agent Power's Cameragraph the real fireproof ma
chine. Catalogs. Lewis M. 8waab. 33G Spruce St., PhHa. 

SC H O O LS A N D  C O L L E G E &  

GEO. H.  WILSON. t h e  World's Ohampion. h a s  written 
a booklet, " Vaudeville. Stage DancIn8' and �--":ntertain
ing. " It is absolutely free and very Interesting. Just 
addres8 Wilson's Vaudeville School. 263 W .  42d St . •  N. Y. 

PATENT Laws and Office Practice.-'rhororrghly prac
tical course by mail for attorneys and inventors. Free 
specimen pages and information. Cor. "t"\chool of Patent 
J ,aw, Dept. A. 1853 Mmtwood Place. Washington. D. O. 

VACAT I O N S. 

101 RANCH otrers a delightful vacation on the largest 
ranch in the world ; real ranch life . riding, roping, etc. 
Horses, saddles, private romllS and comfortable accom· 
modatiolls for ladies and gentlemen. For beautifullY 
illustrated booklet address Miller Brothers, 101 Ranch 
Bliss, Okla. (If order ing booklet through curiOSIty, 
inclose 10 cents stamps. ) 

D U P L I CATO RS. 

SAVE MONEY.-Send to Lineograph 00., 112 Fulton 
St . •  New York City, for Duplwators and SupplIes. Be
ing the actual makers, you wHl save 40 cents on the 
dollar. Circulars sent on application. 

D E A F N E SS. 

DEAF or bard of hearmg persons find l ip reading 
simI?le, easy, practICal. Oral or mail . Terms easy. For 
partIculars address 8. '  A. Lipmann, P. O. Drawer 2618, 
Boston. 

B O O K S  A N D  M A GAZ I N ES. 

RARE OP PORT UNI'fY TO SECURE AT BUYER'S 
PRICE set of ten well preserved volUmes of the revised 
and amended Americanized El).cyclopedia Britannica. 
Write for interview or particulars, Jf. W. G., Box 77� 
New York. 

P H OTOG R A P HY. 

E Y E-G LASS S P E C I A LT I ES. 

REMARKABLE MAGNETIC S PEOTACL:EJ AND 
EYE GLASS O �· �·ER. Send stamp, no postals, for Free 
Pair, coupon and testimonials. ;:,. A. )fredrick Opti cal 
Co., Toledo, Ohio. 

M AC H I N E RY. 

BLAOKSMITHS AND MACHINE ;\IEN.-Braze cast 
iron with Neverfail Brazing Com pound . SimpJe, Sure. 
�trong. bold under positi ve guarantee in $1, $2.50 and $5 
lots, Nevedail Brazing Com pany, LeMars , Iowa. 

Telepbone switch , operating mechanism, 
F. M. Potter. Jr . . . . . . . . . . . . . . . . . . . . . . .  847.367 

Telephone switchboard, automatic, A. A.  
l\fonson . . . . . . . . . . . . . . • . . . . . . . • • . . • . . . .  847 , 350 

Telephone system. O.  L. &"1'. P. Oarr . . . . . . 847.:116 
Telephone trunking system, H.  G.  Webster 847, 385 
rl'elephone trunking system, F. W. Dunba r .  847,984 
Telephonic repeating circuit and apparatus, 

F.  E .  D .  d · Humy . . . . . . . . . . . . . . . . . . . . . .  847.777 
Textile material, apparatus for drying, O. 

Venter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847. 383 
'rhel'mally operated apparatus, E. Batault . . 847 , 543 
Thermostat. P. A.  Brown . . . . . . . . . . . . . . . . . .  847 .981 
Thread cutting attachment, L. J. Voelz . . . .  847. 626 
Threshing machine attachment, G. s.. Angier 847, 875 
'l'hre shing machines, tractiou and power at-

tachment for, B .  Dahl . . . . . . . . . . . . . . . . 847,736 
Ticket box. H.  Plummer . . . . . . . . . . . . . . . . . . . 847. 688 
Timber seat and support. J. Tuteur . . . . . . 847.850 
Tire. J.  M.  Shepard . . . . . . . . . . . . . . . . . . . . . . . . 847.442 
Tire, vehicle, '1'. Gare . . . . . . . . . . . . . . . . . . . • • .  847,466 
,:robacco and match box, H. A . Beham . . . . .  847,458 
Tobacco, curing, M. B. Sarkees . . . . . . . . . . . . 847, 698 
Tobacco knife. W. A. Pigg . . . . . . . . . . . . . . . .  847 . 815 
Toboggan slide. O .  F.  Allen . . . . . . . . . . . . . . . 847.3()4 
Tooth pick holder. W .  SandlelJen . . . . . . . . . . . 847.828 
'footh separator, J. W. Ivory . . . . . . . . . . . . . . 847.778 
Top. E . W. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  847.933 
Toy. F. O ' Flaherty . . . . . . . . . . . . . . . . . . . . . . . .. 847.499 
ToJ'. W. 'L'. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . 847.715 
Toy. pneumatic, J. II. Flora . . . . . . . . . . . . . . .  847.755 
Trace fastening device, C.  1\1. Lehman . . . . . . 847,417 
Transmitter' front, A.  H .  Weiss . . . . . . . . . . . .  847, 449 
'J.�rolley and crossover, F.  & P. B .  Schmunk 847,701 
T'rolley for traveling cranes, G .  A. T'rue . . . .  847, 849 
Trolley wire crossing, J.  N .  Hayes . . . . . . . • .  847,989 
Trough. See Watering trough. 
Trousers presser. G. B. Woodmancy . . . . . . . •  847,392 
Truck. W. O. Hanson . . . . . . . . . . . . . . . . . . . . . 847. 766 
Truck bolster, A.  B. Bellows' . . . . . . . . . . . . . . . 847. 885 
Truck for wood preserving retorts, Rollins 

& Neff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,826 
Truck. gasoline engine. A.  N.  Oalklns . . . • . •  847,647 
rl�russ pad, W. H. H'orn. Jr . . . . . . . . . . . . . . . . .  847, 775 
Tube cleaner, E .  Heubach . . . . . . . . . . . . . . . . . . 847.335 
Tubes.  etc .• press for forming, W. Astfalck 847,635 
'fug. harne, G. H. Schmidt . . . . . . . . . . . . . . . . . 847. 377 
Tunneling apparatus, F. A. Moffitt . . . . . . . . . 847,801 
rl'wine cutter, Peterson & Moen . . . . . . . . . . . . 847,812 
Typewriting machine, E . G. Latta, 

847.343. 847.415, 847,900 
Typewriting machine, H.  S. McCormack . . . . 847,428 
Typewriting machine, J� B .  Secor . .  847,702, 847,835 
Typewriting machine carriage controlling 

mechanism, J. B. Secor . . . . . . . . . . . . . . . . 847. 613 
Umbrella and parasol. J. F'. McAvoy . . . . . . . 847. 8()5 
Umbrellas and the like, runner for, G. V. 

Van Roy . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . .  847. 852 
Universal jOint. A.  Ritter . . . . . . . . . . . . . . . . . 847.439 
Unloading device, O. lJ'. Jordan . . . . . . . . . . . . . 847, 480 
Valve. G.  O. Davis . . . . . . . . . . . . . . . . ; . . . . . . . .  847, 401 
Valve. flush. B . Bergmann . . . . . . . . . . . . . . . . .  847.723 
Valve for ail" brakes, recharging, F'. L. Clark 847,317 
Valve for pumping engines, steam actuated, 

1. F. Breitenstein . . . . . . . . . . . . . . . . . . . .  847. 897 
Valve. gate. J. H. Gay . . . . . . . . . . . . . . . . . . . .  847. 932 
Valve, pressure reducing, Hubner & Mayer .  847,944 
Valve, steam boiler, F. young . . . . . . . . . . . . . 847, 870 
Valve. steam engine. G. E. Rible t .  . . . . . . . . .  847. 369 
Valve system. throttle. W. Trlnks . . . . . . . . . . 847.623 
Valve, throttle, Ferris & Allen . . . . . . . . . � . . . . 847. R26 
Vapor burner. R. O .  Nelson . . . . . . . . . . . . . . . .  847.496 
Vegetable cutter. H. L. Bailey 0 0  . . . . . . . . . . 847. 306 
Vehicle, J.  P. Lain . . . . . . . . . . . . . . . . . . . . . . . . 847 , 414 
Vehicle, M. W. Heyenga . . . . . . . . . . . . . . . . . . . 847. 576 
Vehicle dumping body. O. Miller . . . . . . . . . . .  847.964 
Vehicle reach, A. G. Brunsman . . . . . . . . . . . . 847,548 
Vehicle speed timing device, A.  L. l\icMur-

try . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.595 
Vehicle toP. J. M. Rebholz . . . . . . . . . . . . . . . .  847. 97() 
Vehicle wheel. J. A.  Pomeroy . . . . . . . ; . . . . . .  847 . 81 7  
Vending machine. T. A. Watts . . . . . . . . . . . . . 847. 863 
Veneering machine, R.  H.  Lynn, reissue . . .  1 2 , 61 9  
Ventilator. F. W. Symmes . . . . . . . . . . . . . . . . .  847.381 
Vessel stopper. G. West . . . . . . . . . . . . . . . . . . .  847 . 866 
Vibration producing device, J. V. Daniels . .  847, 654 
Voting machine, W. J. Lausterer . . . . . . . . 847,416 
Voting machines, interlocking, mechanism 

for. O. F. Lomb . . . . . . . . . . . . . . . . . . . . . . . .  847,347 
Wagon brake. F. W. Wernke . . . . . . . . . . . . . .  847. 865 
Wagon brake. automatic. J. H. Lowrey . . . . 847,796 
",-ragon, dumping, C.  Lynch . . . . . • . . . . . . . . . .  847,675 
Washer. O. Jensen . . . . . . . . . . . . . . . . . . . . . . . .  847.665 
Washing machine, N .  B .  & N. B. Rees' . . . .  847,822 
Watch, stem winding and setting, W. E,. 

Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847 . 8 1 9  
Water elevatng device. J. H . Ralston . . . . . . 847,508 
Water heater, smoke and gas consumer, and 

damper regulator. J.  Miller . . . . . . . . . . . . 847,425 
Watering trough, stocl" B .  F. Booth . • . .  847. 893 
"reaner, calf, Grice and Pidcock . . • • . . . . . . . 847 , 571 
Weather strip. E .  N .  Anderson . . . . . . . . . . . . . 847 . 873 
"'1"eb materials, machine for cutting, W .  D. 

Skidmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,838 
Welding apparatus, electrical. T. A. Edison 847.746 
Welding · flux. copper, T. W. Wilson . . . . . . . . 847, 629 
Wheel machine, C. W. Robinson . . . • . . . . . . .  847,607 

Shotgun construction Fittipaldi & Banta Wheel runner for baby carriages. W. H. 
Lucia . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  847,564 1 . Buss�n . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . .  847,90() 

Sidewalk or concrete construction J H Wmd shIeld , E. SchIldback . . . . . . . . . . . . . . . .  847, 830 
Schlafly . . . . . . . . . . . . . . .. . . . . . .  : . . .

.
. . . . : 847.70() �!nd:nill. A. W. Ketc!' . . . . . . . . .. . . . . . . . . . . . 847.949 

Signal system, electric, E. Chouteau, Jr . .  847 , 905 "W mdmg �nd measurmg machme, C. A .  
Siphon,  triple alternating, S. 'V. Miller . . . .  847, 592 T ' MarqUIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sled runner roller attachment W J La V\ mdow and door alarm. ,T, Swan . . 847,525, 
Fleur . . . . . . . . . . . . . . . . . . . . : . . . .

.
. . .  : . . . .  847, 789 "':-!ndow, automatic, O. H. Iman . . . • . . . . . . .  

Sleigh, H. A. Le Baron . . . . . . . . . . . . . . . . . . . .  847, 954 V\
.,.� ndow cleal}er, W. l\fable . . . . . . . . . . . . . . .  . 

Smelting apparatus sulphur E F White 847 869 "W mdow ventIlator, E.  R. Foerster . . . . . . . .  . 
Smoke suspended m'atter, m�an� fo� separa

'
t: ' -"rork �uiding device, W. Wilson . . . . . . . . . . .  . 

847.422 
847. 846 
847. 477 
847. 486 
847 •. 929 
847. 7 1 4  

i n g  and eliminating, S .  Benson . . . . . . . . 847,886 Wrappmg machine p a p e r  feedIng device, 
Snatch block. J.  N. Lindsay . . . . . . . . . . . . . . . 847. 955 M. H. Ballard . . . . . 0 0  . . 0 0  . . . . . . . . . . . . . . 847. 393 
Soap cup, liquid, E,. A. Bender . . . . . . . . . . . . .  847, 722 Wrench . See Nut wrench . 
Sound records, mechanism for making, J.  O .  Wrench , J. E . .Tens.on . . . . . . . . . . 0 • • • • • • • • • • •  

Prescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,820 Wrench , J. D .  Damel . . . . . . . . . . . . • . . . . . . . .  
847.581 
847 . 9 1 6  847.728 Speed changing mechanism. R. Bleitz . . . . . .  847.4G() X·ray apparatus. E. W. Oaldwell . . • • • . . . . .  

Speed measure. G. J. Millis . . . . . . . . . . . . . . . . 847.679 
SJ)eed transmitting device, variable, E. 

Richter . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Spinning frame, W. J. Thompson . . . . . . . . • . •  
Spoon , medicine, G.  C .  Hohein . . . . . . . . . . . •  
Spring wheel, .T. H.  Fawlres . . . . . . . . . . . . . . . 
Stacker, hay. G. Scheihing . . . . . . . . . . . . . . .  . .  
Staircase, metal, P.  Scherbner . . . . . . . . . . . .  . 
Stamp mill stamp head. M. P. Boss . . . . . . .  . 
Stanchion, J. H. McGuire . . . . . . . . . . . . . . . . .  . 
Stand. See Display stand. 

847.695 847.621 
847,942 
847,926 
847. 376 
847.699 
847, 397 
847, 8()6 

Starch. treating. F. Drittler . . . . . . . . 847. 658. 847. 985 
Steam and water separator, A . .T. Irvine, 

et al. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  

Steam hoiler, '1\ If. Morrin . . . . . . . . . . . . . . . .  . 

DESIGNS. 
Automobile body . W. II. Atwood . . . . • . . . . . . .  38, 486 
Badge. F. O . Sullivan . . . . . . . . . . . . . . . . . . . . . . 38.481 
Bag, purse, o r  similar article. hand, F. D. 

Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.482 
Bottle. E. Roberton . . . . . . . . . . . . . . . . . . . . . . . . . 38.483 
Lamp socket, incandescent electric, J. A. 

Mebane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 484 
Stove ornament, F. E. Lee . . . . . . . . . . . . . . . . . .  38,485 

TRADE MARKS. 

G E NT LE M E N  
WHO DRESS FOR STYLE 

NEATNESS,  AND COMFORT 
WEAR THE I M PROVED BOSTON GARTER 

THE RECOGNIZED STANDARD 
1IIIIlll The Name is �:;�d '" " �� �h�f CUSHION �II' BUTTON 

C LAS P 
LIES FLAT TO THE LEG-N EVER 
SLIPS,  TEARS NOR UNFASTEN S  

GEO.FROSTCO.,M&kerB 
Boston, Kaas., U. S.A. 

.... _,."ALWAYS EASY'"'--_ .... 

. 's THIS the 'etter 
01 YOIJR 'ine l 
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Artists 
All Pencil Users 

No matter what you do. there's 
a right Lead Pencil for your work. 

Dixon's Pencil Guide describes it by 
name and number so you can get It 
anywhere. The Guide is alphabetically indexed by vocations. Find your page 
and your pencil is before you. The 
book is free. 

, If your dealer doesn't keep Dixon's Pencils, send 16 cents for samples, worth double the money. 

O[PT. W JOSEPH 0110. CRUCIBLE CD •• JERSEY Cln. N. J. 

A MON EY MAK E R  
Hollow Concrete Bun ding Blocks 
Best. Fastest. Simplest, Oheapest 
Machine. Fully guaranteed. 

THE PETT YJ O H N  CO. 
615 N. 6th Stre�t, Terre Haute, Ind. 

The Dayton Sprayer a n d  W h itew a s h e r  C«;lvers . 10,000 sq. feet of surface per day WIth whItewash, cold water paints or disinfectants. Used by farmers;- tobacco growers, horticulturists, 
for watering. destroying iusect 
pests or plant diseases . 

Easily operated, de· 
veloping high pres· 
sure for extin-

guishing fires , 
washing vehi· 
cles, etC.-will 

last a lifetime. 
Write for cat· 

alog of other ki nds a n d 
prices. 

i2
h;a�':�$�f��cf ' Dayton Supply Co. ci!i:;�l����� 20 gal .  -$30.00 Dept. R, On Bbl. $12 . 95 including hose, etc. Dayton, • Ohio. lncludingbose , et. 

The Choice of a Profession STOP PA Y DIG W A'fER RENT at your mill or fac
tory. EreciJ a Caldwell r:eank on a Caldwell 'rower or 
your building. Plenty of pressure for every purpose. 
Il'ire protection besides. E�irst cost only cost. Dozens 
of references right around you. John 1]\ stearns & 
Co., Si lk Manufacturers, of EJ mira, N. Y.,  say : 
.. Don't see how a factory could do without it." Sen d 
for l1 1ui'ltrated Cata.]ogue and Price List.. W. E. Cald· 
well Co., Station D D, Louisvi l le, Ky. 

Steam engine, C. H.  Monroe . . . . . . . .  -. . . . . . . . 
Steam generator and superheater, Ii'. A .  

847 , 478 
847 . 427 
847,490 

Haughton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847. 4()7 
Advertising envelopes, A. Dietz . . • • • • • . . . . . .  
Ale. Frank Jones Brewing C o  . . . . . . . . . . . . . . .  . 

An f!.ddress hy PreSident Southworth sent free on ap-61 . 404 plIcatIOn to t h e  RegIstrar, Meadville, Pennsylvania. 
61 , 377 T H E  M EADV I L L E  THEOLOG I CAL S C H O O L  

M A C H I N E R Y  F O R  S A L E .  

REMOVED to larger quarters, we offer our large 
stod{ of ne w and second-hand machinery ; also boilers, 
engines, dynamos, m otors, material s and snppItes. 
Liberty Mach inery Mart, 153 'Ve�t Street, New York. 

E N G R AV I N G .  

GENERAL ENG R A VING O N  S'rEEL A N D  OOP PER 
PLA'rE.-l\1onograms, address dies, visiting- Citr(J s and 
wedding invitations my speCialty . Estimates furnished 
u pon all classes of engraving. F. J. �laidb of , 9 W. lith 
St .• N. Y. 

T Y P E W R I T E R S. 

CLEA RANC E �AT�E-Rem ingtons: Den�mores, .Tew
etts, Hlickensderfers, Willhms, $12.0)0 ; Postals. Ham
monds, $10 ; Under woods, OliverE'. $a5. Orders fi l l ed 0-1' 
money back . Standard 'l'ypewriter FlXcfJ . ,  Sui te 45, 
231 Hroadway, N. Y. 

S'I'A NJlARD M A KES BETTER T H A N  N E W  at 
urices as low as anywhere. Tb oroughl y ov erha uled and 
rebui l t  machines at 1-3 manufacture rs' prices. Atl antic 
Typewriter EKe •• 246 .s·way, N. Y. Reliable repairing. 

Steam trap. W. W. Doolittle . . . . . . . . . . . . . . 847, 657 
Steering mechanism, H. Ford . . . . . . . . . . . . . .  847,405 
Stirrup, safety, F.  W. Breitenstein . . . . . . . . 847 , t!96 
Rtoker, straw, A. E. Woodmansee . . . . . . . . . . 847, 391 
Stone dressing machine, A. lr. Jones . . . . . . .  847, 339 
Stool, vertically adjustable, G. '1'. Trumbull 847, 529 
Stopper extractor. A.  Dudly. Sr . . . . . . . . . . . .  847. 744 
Stove and furnace, R. A.  May . . . . . . . . . . . . .  847,351 
Stove o r  cooking oven, fireless cook, P. H. 

Erbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  847.402 
Stove or the like, gas cooking, W. D .  Shep-

pard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847,704 
Stovepipes,  wall fastening for, O .  B .  Post . . 847 . 690 
Suit case handle. A. Rafalsky . . . . . . . . . . . . . . 847.821 
Surgical and other instruments, hinge for, 

G.  T. Barber . . . . . . . . . . . . . . . . . . . . . . . . . .  847. 542 
Surgical appliance, O.  O. Frye . . . . . . . . . . . . . 847.75S 
Suspensory. J. R. Jarrett . . 0 0  . . . . . . . . . . . . . .  847.779 
Swingletree hook, B. Ii'. Emery . . . . . . . . . . . . 847, 561 
Switch. A.  L. Eustice . . . . . . . . . . . . . . . . . . . . . . 847. 925 
Switch, O. S .  Gage . . . . . . . . . . . . . . . . . . . . . . . .  847. 931 
Switch mechanism. L. L. Mallard . . . . . . . . . •  847,349 
Switch stand connection, resilient, A .  E. An-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.538 
Syrup dispensing apparatus, C. E. Gates . . . 847,760 
Table, N. E. Brown . . . . . . . . . . . . . . . . . . . . . . .  847,809 
Tablet and pencil box, combined, A. · B. Cor-

hett . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  847, 65() 
Tag. meat. F. E. Graham . . . . . . . . . . . . . . . . . . 847, 469 
'l' alking machine records, apparatus for 

making fiat.  W. H. Hoyt . . . . . • . . . . • . . .  847.338 
Target trap controlling means, D. B .  An-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847.539 
Telephone attachment, A. Rector • • • • • • . . . . •  847,691 

Beer, Actiengescllschaft Paulanerbrau (zum 
Salvatorkeller) . . . . . . . . . . . . . . . . . . . . . . . . . 61. 358 

Beer, Fred Miller Brewing Co . . . . . . _ . . . . . . . . .  61,3621 
Beer. Standard Brewery Company of Balti-

more Oity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 . 300 
Beer, ale,  stout, and malt extract, lager, S .  

Liebmann's S o n s  Brewing G o  . . . . . . .  , . . . .  61. ::164 
Beer, lager, Peter Schoenhofen Brewing Co. 61 , 387 
Belting, leather, C . A. Schieren & Co . . . . . . .  61 ,453 
Boiler cleaning compound, Davis & Day En-

gineering 00. . .  . . . . . . .  0 0  . .  . .  . .  • • . .  • • . . . 61 . 4()3 
Boilers, steam and hot water, Prudential 

Heating Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  61.3% 
Boots and shoes. leather. E .  Z. Shoe 00 . . . . . 61 ,416 
Boots and shoes, leather, Utz & Dunn . . . . . . .  61 , 456 
Boots and shoes, women ' s .  misse s ' .  and chil-

dren' s  leather. F. Valdes & Co . . . .. . . . . 0 0  61 , 429 
Butter. milk. and cheese, W . .s. Moore & Co. 61, 399 
Candy, chocolates, and bonbons, Hawley & 

Hoops . . . . . . . . . . .. . . . . . . . . . . . . . . . 61 . 348. 61 .349 
Canned vegetables, Rosenstein Brothers . . . . .  61 , 355 
Canoes, row and sail boats, parts thereof, 

and oars and paddles. J.  H. Rushton. 
Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61.4()8 

Ohocola te molds. A. Reiche . . . . . . . . . . . . . . . . .  61,452 
Olgars. D. O. Hitt . . . . . . . . . . . . . . . . . . . . . . . . . . 61.335 
CigaI�s and Cigarettes, Park & Tilford . • . • • •  61 , 341 
Cigars in boxes, l\f. E. Palmer . . . . . . . . . . . . . . 61 , 354 
ClotW�;ds 

c
��:a�� : . ��:��������.

c
.��:t

.
r

.
i
��( . .  ��� 61 ,381 I, 

Clothing. cNtain. Kerfoot. Miller & 00 . . . . . . 61 . 38:; i 
Clothing, certain . Paulson Brothers Co . . . . . . .  61, 386 : Coats, vests, pants, .iackets, and overcoats, 1 Rothglesser Bros. • . . . . . . . . . . . . . . . . . . . . .  61.42;;, 

trains men and women for the present day ministrY" Nq do.ctrinal tests. O�nerous beneficiary and scholar� ShIP funds. FellowshIP for study abroad yielding $8JO. awarded annually to a competent g'l adU:ate. Special 
lectureships. Member of the American Committee for Lectures on the History of Religions. 

m o st hrilUant, 

e c o nomical light 
m ade. Our light gives 

I O O -c andle power at 

the small cost of 20 p e r  week. 
Is portable and there is no dirt, grease, 

odol' or smoke. Oyer 100 different styles
every one warranted. 

Agents wanted Etlergwhere. 
THE BEST LIGHT CO. 



�tJl�O�AT joil1 I n t e rested i n  a Boai 
of any Kind - send for 

our big free catalog -
which tells how 2I,3I I inex

perienced people built boats 
last year by the Brooks System 

of exact size pa tterns of every 
part and illustrated instructions, 

covering each step of the work. 
It contains testim'onials fr01ll luany � O f these 

- -_�- b u  ild ers 
-�_ ·I�CCCC&=-.�_�r�,,€. and pho-

" \ togra phs 
......... ____ � of their 

boats. 

Never before the advent of the 

Sun TYDewriter No. 2 
has it been possible to obtain so efficient 
a machine embodying the standard type 
bar construction, visible writing, beautiful 
work, speed, manifolding quality and 
every modern feature. 

Send for circular. 

SUN TYPEWRITER COMPANY 
3 1 7  Broadway, New York 

MaKe a Motor Boat of 
any Boat in 5 Minutes 

Here's a little, 2 h. p. lnaril1e motor 
(40 lbs. complete) that you can 
attach to the stern post of 
your boat in 5 minutes with
Qut any tools. Drives an 18-
ft. row boat 7 miles per hour 
(runs 8 honrs o n  one gallon 
gasoline ) .  Can be detached 
from boat just as quickly and 
stored in box in which it is 
carried. Simplest lllator made 
-does not get out of order. 
Money-back guarantee. 

with full description and price . 

WATER MAN MARINE MOTO R CO. 
1509 Fort St. West, Detroit, Mich. 

1 907 Model 

Merkel 
Motor 
Cycle 

T h e  o n l y  conlfortable, non-injurious motor 
cyc1e on the market, bui l t  on the latest model, 
iilc111ding the famous ' "  IVIerkel " DIctor, Grip 
control. and Spring Pramre and Pork , absa· 
lute1y the safest and speediest ruadste r or racer 
yet made. 

Write for Catalogue and Prices 
MERKEL MOTOR CO. 

t o <, 2 ,  26th Avenue, Milwaukee, Wis. 

TRADE MAqKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sltetcb and description may 

quickly ascertain our opinion free whether. an 
invention is probably patentable. Communtca .. 
t1ons strictly con(ldential. HANDBOOK on Patents 

�
e
p;t:��B ?!�:� �������oItu��
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e
e��ive 

special notice, without cbarge, in tbe 

, Sti�nt1fit Jlm�ritan. 
A handsomely Illustrated weekly. Vtrllest cir· 
culation of any scientifiC journal. 'l'erms, $3 a 
year ; four months, $L S01d b:7 all newsdealers. 

MUNN & CO.36 1 Broadway,
.
New York 

Brll>1lch omce. 629 II' at.. WashlDgton, D. Co 

Scientific Alllerican 
Columns, wo6den. Memphis Column Co . . • • • . •  61 , 421 
Cors('ts and body braces, conformer, C. 

Munter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 .409 
CorSt·ts, bust forms, and supporters, G .  H. 

Peetz • . • . . . . . • . . . . . . . . . . . . . • • . . . . . • . . . •  61,423 
Cotton piece goods, Boott Mills. 

61 . 368 to 61 , 375, 61, 400 
Cotton piece goods, C. C. Copeland ' & Co . . . .  61,438 
Cutlery and edge tools, certain, Duuham, 

Carrigan & Hayden Co . . . . . . . . .  61 , 439 to 61,442 
Dental alloy. Louisville Dental ",Laboratory & 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,392 
Draperie s .  textilp, Eddystone :Manufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . •  61, 361 
FC'rtilizf'l's, Virgillia�Cfl l'olina Chemical Co . . •  61 , 343 
Food preparations, certain, JOlles Bros. & Co. 61 ,350 
Food preparations ,  c€l'tnin, C. II. �rontal1ye . 61 , 394 
Food presPl'vutiv('s, Thomas Tborkildsen & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 .427 
Fruits, dried ulld evavorated, National Gro-

cer Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 ,395 
Fur g-nrmel1ts, IIargadine-�1cKittrick Dry 

Goods Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,380 
Glassware and porcC'lain cleanser, 1\1. 1\1c1\1a-

hon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 337 
Glassware, certain, Penn-�.\.merican Plate � 

Glass Co. . . • • . . . • . . . . . . . . . . • • • . . • . . . . . .  61 , 44!l 
GlovE'S, mittens, aud gauntlets, American 

Glove C o  • . . . • . . . . . • . . . . . . . . . . . . • • . . • • . •  61 . 359 
Gum, chewing, American Chicle Co . . . . . . . . . .  61 , R4t'l 
Gun sights, Lyman Gun Sight Corporation . .  61 , :�n:) 
Hats and caps, S. G . Hirsehberg . . . . . . . . . . . .  61 ,401 
Horse and mule shoes, Phoenix Horse Shoe 

Co. . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . • . . . . .  61,450 
Hosier�Y, C.  Chipman ' S  Sons . . . . . . . . . . . . . . . . .  61,376 
Insulation materials, certain, American )lica 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61, 434 
Knitted undf'rshirts and drawers, H . Jacquin 

& Co . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m , 382 
Kniv('s, poeket, Tom Ray Cutl('ry Co . . • . . . . .  61 ,455 
Lamps, Plectrie arc . F. Hamlmrg'er . . . . . . . . . .  (n , 4 1 R  
LaInpf:l,  incamJpscent, Eagl(' Lamp Co . .  61 .417,  61,443 
Lea ther and shoe bla cldngs, paste, polish, 

and varnish , S .  }'I. Bixby & Co . . . . . . . . .  61 , 397 
Leather fobs, "\Yeiss IHanufacturing Co . . . .... . . .  61 ,46.0::: 
Liniment, .f. C. Mills . . . . . . . . . . . . . . . . . . . . . . .  61 , 447 
LocI,s,  pad . trunk, cabinet, and door, Eagle 

Lock Co . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . .  61 , 391 
Lotions ,  0'. "-1". Davis . . . • . . . . . . • . . . . • • . . • . . •  61 , 4 1 5  
Maearoni, A. Musica . . . .  " . . . . . . . . . . . . . . . . . .  61 ,353 
Magazine, monthly, National Sportsman . . • . .  61 ,410 
Magazine, monthly, A. D. Hosterm.'ln . . . . . . .  61,420 
Measuring and scientific apparatu s.  appIi· 

ances, alld instruments, certain, Oel� 
scblaeger Bros . .  , . . . . . . . . . • . . . . . . . . • . . . .  61 ,340 

Medicine . F. Colh(' rt . . ' . . . . . • . . . . . . . . . . . . . . . •  61 ,414 

I MedieinE's fot" blood disf'ases of horses, mules, 
and cattle, C. F. Cutler . . . . . . . . . . . . . . . . .  61,402 

)If'dicines for bronchial and pulmonary affec· 
tiOllS . Choate Drug and Chemical Co . . . . •  61 , 435 

�lf'tal poliAh es.  Hanson & Van �""inkle C o  . . •  6 1 , 4(j2 
Milk, Lactobacillin{" Co . . . . . . . . .  , . . . . .  61 ,R51,  61 , 352 
�10Iass('s.  P. Duff & SOlIS . . . . . . . . . . . . .  61 , 346, 61 , 347 
::\[usical instruments, certain, R. A . Childs . .  61 , 401 
l\1uslin undf'rgarmentR,  wompn ' s .  Ir. S .  Kolb . 61 , 385 
Ore concentrators, Risdon Iron & Locomotive 

Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 424 
Paper and butter wrappers, waxed, Newark 

Paraffine & Parchment Paper Co . . . . . .  61 , 41 1 
Paper, writing, \\'oronoco Papf'r Co . . . . . . • . •  61 , 460 
Periodical, Confectioners' Journal Publishing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 437 
P('riodical, "'"are Bros. . . . . . . . . . . . .  61 ,457. 61 , 458 
Pf'riodi('al publications .  Browning Pl·ess . . . . .  61,413 
Pharmaeeutical preparations, certain, A .  :M. 

K Wandka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 . 461 
Pork roll, Taylor Provision Co . . . . . . . . . . . . . .  , 61 , 356 
Powder and cream and hair tonic, facp, II. 

.:\lountain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 ,448 
Powder, tooth, G'E'rhard Mennen Chpmical Co. 61 , 445 
Ranges and stoves. "\Vrought Iron Range Co. 61 , 357 
Remf'dies for certain diseasps, -","orld' s  Dis-

ppl1sary )1:edkal Association . . . . . . . . . . . .  6l,459 
Rempdy. cough , Dr. Rainey Medicine C o  . . . . .  61 . 40n 
Remedy for certain diseases, E. G. Harrell 61,406 
RCllPdy for skin diseases, Thompson & Trim· 

ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 428 
Remedy for stomach and bowel affections, 

E . J. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 446 
RemE-dy for typhoid fever, Whorton Sons 

Drug Co. " . . . . . . . . .  � . " "  . . . . . . . . . . . . . .  !l1 , 4 1 2  
Remedy, rhenmatism , Smith Drng Co . .  ' . . . . . .  61 , 4G4 
Salve, J. B .  Tannehill . . . . . . . . . . . . . . . . . . . . . . .  61 ,426 
Seed, grass. grain, timothy, and clover, 

Albert Dickinson Co. . . . . . . . . . .  , 61 , 430, 61 ,4:n 
Sherry, W. A .  Ross & Bro . . . . . . . . . . . . . . . . . .  61 367 
Shoes, lpath("r, �fistrot Bros. & Co . . . . . . • . • • .  61 :422 
Shoes, leathpr, A .  P riesmeyer Shoe Co . . .  ' .. •  61 ,451 
Silk piece goods, Home Silk Mills . . . • . . . . . . •  61, 363 
Silk piece goods and silk ribbon, King, Brins· 

made Mercantile C o  . . . . . . . . . . . . . . . . . . . . .  61 ,384 
SilvE'r knives ,  forlr s, spoons, etc., solid and 

plated, Towle Mfg. Co . . . . . . . . . . . . . . . . . .  61 ,366 
Sleds. S. L. Allen & Co . . . . . . . . . . . . . . .  61, 432, 61 ,4R3 
Soap. laundry, N. K .  Fairbank Go . • • . • . • •  61 ,338 
Stout, S . Liebmann ' s Sons Bre,ving Co . . . • . . .  61 , 365 
Tea, Schwabacher Bros. & Co . . . . . . . . . • • • • • •  61 . 398 
Tobacco, smoking, D. L. Jacoway . . . . . . • . • • •  G1 , �:J6 
Tobacco, smoking, H .  RipP('n . . . . . . . . . . . . . . 61 , 342 
Trowels, "-lilliam Hunt & :-:ons, The Brades 61 , 344 
Trnnks,  Hartmann Trunk Co . . . . . . . . . . . . . . . .  61 , 419 
Varnishes, Noakf'-"'"hppler-Clol1gh Co . . . • . . . •  61 , 339 
Varnish('s, enamr]s, paint, oil, rough stuffs, 

etc., Hibbard, Spencer, Bartlett & Co. , 
61 , 333, 61, 334 

Wagons and earts, farm. delivery, and dump· 
ing, Columhia "-lagon Co . . . . . . . . • • . . . . . .  61 ,436 

Wbisky. Freiberg & Workum . . . . . . . . . . • • . . . •  61 . 378 
Whisky, P. Freiler . . . . . . . . . . . . . . . . . . . • . . . .  61,379 
"\Yhisky, brandy, gin , rnm, etc. , Boston Wine 

& Spirrts Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  61 ,360 
Whisky. corn, R. l\f. Rose Co . . . . . . . . . . . . . .  61 , :�S8 
Whisky. Scotch, Slater, Rodger & Co . • . . • .  61 , 389 
Wood manufactures, certain, C� E'ste . . . . • . .  61 , 444 

LABELS. 
' "  Accura te Rf'cordf'rR. " for time l'l?corders, 

watebeR, and clocks, Newman Clock Co. 13,415 
" Banquet Cake, " for cake, F. Hueber . . . .  , . ,  1 3 , 406 
" 'Belmont Cluh , "  for catsup. N. O .  Harvey • •  13, 405 
HEl Dora , "  for ciga rs. �f. Grossman . . . • • • • • •  13 , 404 
" Growdina, " for medicine, S. K oppeL . . . • . .  13,409 
"Men' s  Apparel, " for men ' s apparel, W. G. 

Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13, 412 
Hl\iyers ' Pa-Pay A Tablets , "  for medicine, 

1,-'. S. i\fy<:'rs . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . .  13 . 41 0  
" R e d  Diamolld, " f o r  boots a n d  shoes, A. H. 

Berry Shoe Co.  . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 41 3 
"Rosoint, " for medical compound, California 

Rosoint Co. . . . . . . . . . . . . . . . . • .  .- . . . . . . . .  13,411 
" Thp Dolly Madison Home-Made Candies, " 

for cand;r. G. E. Doolittle . . . . . . . . . . . . . .  13 ,407 
"3 In Onf' Soa p·. " for soap, C. R. Hutchinson 13, 408 Wateh . "  (. fo]' time reeorders, watch<:'s, and _ 

ateh, f clocks, Newman Clock Co . • • . •  1 13, 414 

PRINTS. 
"A Charge on the Picador, " for medicine, 

:\li-cro-lille 1\fefiicinf' C o  . . . . . . . . . . . . . . . . . .  1 ,927 
"Adle r ' s  Styles for Spring and Summer, 

1907, " for men ' s  apparel, David Adler & 
SOIl S Clothing- Co. . . . . . . . . . . . . . . . . . . . . . . .  1 ,934 

"Bosehef's German Syrup, August Flowcr, " 
for ml'diclnes, G. G. GrPPIl . . . . . . . . . . . . . .  1 , 931 

"De Laval Cream S0parators. " for cream 
spparators, Dp Laval Separator Co . . . . . . .  1 , 933 

"Hea lthful Ku('oa Confectioner;v . "  for confec
tionery mat(lrials,  Nueoa Butter C o  . . . . .  , .  1 , 932 

"The Bull En1t'rs thE' Arena , "  for medicine, 
:1fi-ero-line .:\If.'dieine Co . . . . . . . . . . . . . . . . . .  1,928 

"ThE" Rull Ring , "  for IDedicine, Mi-cro·Une 
l\Iedieinp Co. . . . . . . . . . . . .  � . . . . . . . . . . . . . . •  1 , 929 

"Thf' Bull Rushes on the Banderillero , "  for 
medicine, Mi-cro-linc Medicine Co . . • . . • . .  1 ,930 

A printed copy (If the speCification and drawing 
of any patent in thl] foregoing list, or any patent: 
in print issued stnce 1863, will be furnished from 
this office for 10 cents, provided the name a nd 
number · of the patent deSired and the date be 
�iven. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in· 
ventors for any of the ir:;ventions named in the tore· 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

While other makers are putting out their Model D or F we are making our Model T, and we have not skipped any leiters of the alphabet, either. .E''or thzrteen years we have been 'making (not assembling) automobiles, always under the keen 
eye of Elwood Haynes, the origina l  genius of the company. and the pion eer to whose resource and 
inventiven ess alm ost every auto111obile in America is, 111 some respe<,::t, in debt. The old situation
Haynes perfecting, rivals afterward copying-- exists to-day. 

Take our rear axle roller drive, for instance, This feature is unique in the Haynes. It takes the 
place of the bevel gears and nlakes feasible the previously impossible high-pow .. red shaft-driven car. 

It was this Model T that npheld the H aynes reputation for reliability in the Vanderbilt Cup 
race-our regu lar stock model-the only stock car in the race. 

Conservatism and progressiveness are combined in the 1907 Haynes. 

Haynes 
. Automobile CO. 

KOKOMO, IND. 
Oldest A u t o m o b i l e  

Manufacturers in 
America 

Members A. L. A. M. 
NEW YORK 

1 7 1 5  B r o a d w a y  
CHICAGO 

1420 Michigan Avenue 

The Haynes 
Standard 50 H; p, 

Touring \ Car 
for 1907 

Model " T "  
the highest pow
ered shaft driven 

car built 
Price $3. 500 

Our other type is 
Model S, 3 0  H. P. 

Price $2. 500 $15 " G E M" Adding Machine 
Free 10·Day Trial. We Pay Ex· 
pressage. Has a Resetting Device 

that clears the dials to ZHO instantly. A High-Grade 
Mechanical Production. Does the wQrk of high-priced machines. 
Handiest thing an engineer can own. Great for outdoor work. 
Carried in your pocket. Guaranteed for two years. Catalog Free. 

AutolTlatic Adding Machine Co., 540 Broadway, N. Y. City 

t;:= INVENTORS' 
O P P O RT UNITY 

JAMESTOWN EXPOSITION 
will adnlit models, plans, inventions, etc. , 
to be displayed and operated and sold. 
A special oppm tunity 110t previously 
granted at other expositions. 
For details, cost, arrangenlents, etc., 
Address 

BUREAU OF INVENTIONS 
JAMESTOWN EXPOSITION 

NORFOLK, VIRGINIA 

HARVARD UNIVERSITY 
The ftrrf,f��:\��!�cO� ��i:!tfA�eg�h��fce and 
Offer graduate and undergraduate courses i.n Civi l .  �Ie
cha!lical. Electrical. Mming and Metal lurgical �lnlZineer� 
ing, Architecture, Landscape Architecture. Forestry, 
Physics, Chemistry, Biology. and Geology. 

For furtber Information. address W. C. SABINE, 14 
University Hall. Cambridge, J\iass. 

T H E  AUTO-S PAR K E R  
Ignition dynamo for ga�oline engines and 
automobiles. 

DUNN MACHINERY CO. 

Dept. T Atlanta, Ga. 

SEALED PROPOSALS. 

PR?Je�s,,���!c3�g CQ��������?Vor�tli"lis���ia'�� 
March 8th, 1907. �eale'l proposaJ8, in duplicate, for the 
sinking of a twelve·inch tUbular Deep Well, im'!talling a I Deep Well Pump oVer same : For constructIng a Deep ' 
\Vell Pumn Boelter and 'J.'restl e : tlll l50,GOO ga l lon HteE:l 
i:��o

o
�.aJ� ��?le;:e!�l�hf������ni�� ��gei�:�al!��� 

until 12 .MOo June 3rd. 1907, and thEm opened. Applicants 
for plans and p.pecifications must encloRe Il signed receipt to insure the safe return of the same. Envelopes 
containing proposal s should be endorsed H Proposals 
for Construction to be opened June Srd, 1907," and ad
dressed to the Constructing Quartermaster. 

M A NUFA C TURERS  
I want to buy that part of your product tbat yon can, 
not sell to the regu lar trade, but would be good enough 
to sen at some price ; Name defeets and sacrifice price 
F. O. B . . Kansas Clty. Address 1804 Grand Avenue, 
Kansas City. Mo. 

I�:! �r!'!(:r9. ��Y�k. !� llt�.n'hl! , 
working drawings of your inventions. 

LET US B E . YOU R- FACTO RY 
W R ITE F O R  ESTI MATE O N  A N Y  AR'tICLE 

Y O U  W A N T  MAN U FA C T U R E D  
STA M PI N G S ,  M ODELS, E X PER. WORK 

WRITE FOR FREE BOOK LET 
T H E  C LO S E  M A C H I N E  eSc. STA M P I N C  CO. 

9·70 Hami lton St., ClevelartCl, O .  

fr'j�' -�r.t� Corliss EUlCines, Brewer. l� and Bottlers ' Machinerv. THE VIl/I'ER 
• •  MFG. CO .. 899 Cllnton St .. Milwaukee, Wis. 

MODELS & EX P E R I M E N T A L  W O R K .  
Inventions developed. SpeCial !\1achinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 

RUBB ER 
PARKER, STEARNS &: CO . .  

ST U D ENTS '  and D raftsmen's  Library C l u b .  
Send for Catalogue and information a s  to  buying 
technical books on easy terms of payment. 

Wm. T. Comstock, :.l3 Warren St., New York 

MOD ELS �e!:bfe�l ro�I�.T1.�v��.gHJ,��:rlc: 
turen. Fine, Accurate W ork a SpeCialty. M. P. Schel l ,  
1759 Union Street, San Francisco. 

I\TAME PLATES-STEEL ST&�'lV. ':fMPLOYE£(lfIECKS,KEYTAGS &BAOGES ' V 
J . RO BBINS MFG.Co . 68 KNE E LAND ST. 

SW13 FOR CliT'JiLoGl/£ . . . . · B OSTON. MAS S .  

CYCLOPEDIA OF DRAWING 
4 Large Volumes, 2,000 Pages, Size 7xl0 Inches 

Round in red morocco ; type is large, new, e!1sy to read ; fully in
dexed ; most practical work on drawing published. Just the set of 
books for the Ar(:hitect, Draftsman, Designer, Sheet Metal "Torker 
and persons in general interested directly or indirectly in architee
tme or drawing. The Cyclopedia is compiled from our regular in
struction bookl<, which have been tested by thmlsands of practical 
m e n .  Each volume contains a series (Of test questions to emphasize 
vital points. Prepared especially for llOl1lE study in a simple, uu
det'standable manner. 

G R E A T  H A L F - P R I C E S A L E  
Regular Price, $24.00 ; Special 30 Days, $12.00 

Sent, exprel'>.s prepaiu, for fh-e days' I.'UEE examination it YUll mf'U
tion this magazine. Pay $2 cask and $-.: a month thereafter until 
:you have paid $ 1 2, if you keep t-ne beoks. We send for them at 
our expensf', if they do not meet your nooeds, The only reason this 

�i'tftf tt{l�()l
������;lt�st;u����� a�f

w
th�l

c
A��11�a�c�����1 t�f t���!� 

spOn(lt'llee. A 200-page handbook sent free on request. 
C O N T E N T S  

Mechanical Drawing, Architectural Lettering:, Pen and Ink Ren
derhlg, An:hitedural Drawing, Perl'>Pt'etive Drawin!!', Shades and 
Shadows, Roman Orders of A rchit"cture, "TO l k i n g'  Draw ing-s, 
Machine Dra\� i llg, Shop Dmwmgs, l\Iaehine Dt'sig'n. Tir smith_ 
ing, Sheet ME:taL ,"York, Skylights, Roofing, Cornice 'Vorl" � etc. 
AMERICAN SCHOOL OF '"'v.", ... ... ,. 

can always be relied upon. The " Bdst01 ," 
-the origin�l steel rod, is of finest metal, and 
perfect in manufaeturt' and finish. Guarantee 
against brenl;age, from defective material 

or workmanship, for three year",". 
No angler has known the full joy of the 
sport until he has used the "Brhtol." 
Handsome catalogue sent free on re
quest. For ten cents, in silver, we 

will mail beautiful 1 9(17 calendar. 
TIlE IlORTON �IFG. CO. 5S lIorton St. ,  Bristol, Conn., U.S.A. 

FIFIELD 

Automatic Drilling 
Attachment 

S E L F - F E E D I N G  
Use in Bit=Brace for 

DRI LLING 
Iron, Steel and Metals 

CONSTANT PRESSURE 
By Chain as Feeding 

IS A UTOMATIC 

No Pressure on the Drill by 
Operator- The Chain does that. 

. A. L. SMITH & CO. 
1 307 Arch St. , Philadelphia, Pa. 

Then get a brush, the hairs of which will nevlr come out. 
OUl' llew Evcrla�thlC: Shaving Brut!lh has the hairs 
cf'mented a1!-d set in an aluminum fermle by our patert 
proces$ ; guarlmteed perfeet fol' three years. 

A new brush free ija 8ingle hai'l' comes out. 
s��:l�eIsAl�: h��le

i
�����\��� !�

r
oft��.a�hfs ��C���:h afu� 25c 

COlnplete c.ataloJr o n  home shaving Free 

Home BlI.rh('r Supply Co., 306 E. lHudison St., Chicago 



Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. $ $ $ 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI A LTIES for any mechanical 
and commercial device. .1A .1A .1A .1A .1A .1A .1A 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9t & 93 Chambers Street, New York 

ti;'�aj*';l 
Station aries. Portables, Hoisters. Pump
ers. Sawing and Boat Outfits, Combined 
with Dynam os. 

Gasoline, Gas. Kerosene. 
Send jor Catalogue. 

State Power Needs. 
CHARTER GAS E NG I N E  C O . ,  Box 1 4 8 ,  STE R L I N G ,  I L L .  

Scal�s A i l  val'ieti es at lOweSt prtces. Best l

.

{s,l I r

.

oad 
Track and 'Vag'on or Stock Seales mad e. 
Also 1000 useful artiCles. including Safe�, 
SeWIng liacbines1 Bicycles, Tools.  etc. eave 

Money. Lists �'ree. CHICAGO SCALE co .. Cl1icago. Ill. 

WM. H. BRISTOL 
Electric Pyrometers 

Portable or Recording Forms. 
An ranges to 2000" F. l)ractical, Ac
curate. Inexpensive. Guaranteed to 
gIve satisfaction, Send for circulars. 
Wm. H .  Bristo l ,  46 Vesey St.,  New Y o rk 

You Can Actual ly Save 50% 
Our SpeCial Priee List (just issued) of used electrical material shows you how you can actually save 50 per c.ent. on the cost of your electrical �mateliai. This material, used in illuminating the famous Worl�'s Fair r.t'yroleun Alps (erected at a cost of $ 1 ,000,0(0) and the mammoth St. Lonis Collseum and Music Hall, is really as good 
as new, and will answer every practical purpose iu electrical construction 
22o;k;olt:Vle t���

r H: f.�
a
i��a�d��:�t PL��

s
p�, l\�,O�O��d 2156 .(r��; �o����:; Insulated Wire in extra long lengths for interior and exterior wiring, in large quantities. -

Everything Guaranteed and your Money Refunded if" 
you are ll.ot thoroughl y sutisfied. Referenees : :\lerchants' Laclede :"iatlOnai Bank or any commerCIal agency. Get our price list today and save money. 

ST. LOUIS WUECKING & SUPPL Y CO. 
nSG a Manchester Ave., 8t Loub, Mo. 

Scientific American 

. • •  • • • •  • • • • 0 • •  ow e eo . 

Franco-Auto Portable 
T U R NTA B L E  
No. 2 Ball Bearing Caster, made in one piece, light and 
durable. Cars can be run off or on at eith er end. Pro
tects Tires when car not in use. One man can handle 
the largest car with ease. Indispensable for handling cars 
in garage, factory or private barns. Requires no jack to 
place in position. Write for full description and price list. 

F R A N C O-A M E R I C A N A U T O  ®. S U P P L Y  C O M P A N Y  
1 4 0 2  M i c h i g a n A v e n u e ,  C H I C A G O  

THE HOLSMAN AUTOMOBILE 
Fifth Yea r of Success 

A light, strong, high-wheeled, high-bodied power-vehicle un
equalled for simplicity and economy of majntenance. Little 

machinery, but that of greatest efficiency. Five years of Un
ceasing, Increasing Success prove the Holsman to be not an 
experiment, but a standard type-and the best. Holsman 
features are protected by exclusive patents. "Rides Like a Carriage" over paved city streets or over 
the ruttiest, rockiest, muddiest country roads. Air-cooled 
-no water to freeze. Solid rubber ttres-no pneumatics 
to collapse-no wheel strain as with straight, low wheels. 
Many motoring bugbears eliminated. 

� Two simple hand levers control the car-start, 
steer, stop. reverse, and !>rake. No live �xle�, f,riction clutches, differe?tial.gea.rs, pumps, 
etc. No offensive "gasohne breath"-no dlsqUletmg racket. Doub,1e hlll-�hmbmg power 
in reserve. Economical-first-cost and after-cost. Send today for mteresbngfree booklet. 

HOLSMAN AUTOMOBILE COMPANY, 685 Monadnock Block, Chicago 

Celebrated as the 
Standard of  
Accu·racy 
since 1 842 

" Watch · 
•• ,. d " "",s om 

Don 't buy a 
watch · until you have . 

read what Elbert Hubbard says about the value of "Time " and the 

\\OWAR/) 
WATC H 

All you have to do is ask us for 
a FREE copy 6f " Watch Wis

dom" -written by Fra Elber
tus himself. It's worth read
ing even if you don 't buy 

a Howard. But ASK-

. , 

E. BOWARD 
BRISTOL'S WATCH COMPANY 

Recording Instruments . South Streel I Waltham, Mass., V;S. A. For Pressure, TeDlperature and _�����������;;����::::::::::::::::::::�::::::::::::::::::::::::�� 
Electricity in all ranges 

J N�URE SAFE &; E C O N O M I C A L  
OPERA 'NON M Il'  S I ·  B t Motor Boats. Row Boats. Write for Catalog T. stating conditions U Ins tee oa s Hunting and Fishing Boats 

T H E  BRISTOL C O . ,  Waterbury.  C o n n . ,  U .S .A .  
New York, 114 Liberty Street Chicago, 753 Monadnock Building 

built of steel with air chambers in each end like a life bont. They can't sink. Faster, more buoyant, practically mdestructiLie, don't leak " . dry out and are. absolutely safe. No calking, no bailing, no trouble. Every boat is. guara'lteeli. Highly endorsed by sportsmen. The Ideal boat for pleasure, summer resorts, . parks, etc. 
THE W. H. MULLINS CO., 

118 F ranklin Street, 
Salem, Ohio. 

FOR THIS 

Fully Guarantetd 
" Stop Watch·· 

Indispensable for recording the exact time to a 1-5 second III 
all Laboratorial, Experimental and Scientific Work 

THE NEW YORK STANDARD CHRONOGRAPH IS 
THE ONLY ONE THAT IS FULLY GUARANTEED 

For Sale by youI' Jeweler 
N�w York Standard Watch Co., 401 CommuniplJw Ave., Jersey City, N. J. 

MARCH 30, 1907. 

CIOLD GALVAN I Z I N G  . 
AMERI CAN '  PROCE S S .  N O  R OYA LT I £S. 

,SAI>1PLES AND I NFORMATION ON APPLICAT ION . 
N I C K E L 

AND 

E l ectro· Plat ing  
Apparatus a n d  Material. 

THE 

Hanson & V a n W i nkle Co., 
S e wn!'I •• N. J .  
28 & 30 S .  Canal St. 

CbiCaI<o. 

Wherever you 
Ii ve, a small investment 

for an Ideal Concrete 
Machine will bring you a 

profitable, permanent business in 
the manufacture of Concrete Build· 
jng Blocks. Previous experience 
unnecessary. Read what one 
machine did in thirty days. 

Taylorville, Ill., 4, 80, 06. IDEAL CONCR�TE }lA�����Rie�3;ind. ( 
SIRS : "re have had our Ideal Machine 

gomg every day: for a month now with 
perfect satisfactIOn. Are getting all the bUSiness we can handle. All the blocks we 
can make for a month are alreadu sold in 
advance. l1ust Boonhaveanothermachine. 
Please Bend cut of Concrete Block to use 
in gettlllg out a letter head . 

Respectfully. 
E. W .  C OLEGROVE, 

Mgr. Lithollte Stone Co. 

IDEAL 
Concrete 

Machines 
turn sand, gravel , water and a little 
CCluent into building material more 
durable and ornamental than brick, 
stone o r  1 umber, and far less expen� 
sive.', The machine is simple, rapid� 
a nd everlasting. Has no cogs.,chainsOo
wheels, or gears. The.seme machine 

. makes blocks in countless orw,mreu- ·  . tat desigu;>a1ld nlJtmal.st.,,,,e effect. 
. .. Write and le�rn how easily one 

man with one Ideal Concrete Machine 
can start a profitable business 

wherev�r people 1i ve in houses. 

IDEAL CONCRETE MACHINE CO., 
DEPT. E. 

SOUTH BEND. leo. 

M ullins 
S h e e t  M e t a l  

Statuary 
Unequalled 

for 
Architectural 

Adornment 

Higmy artistic 
fects that are exceed- , 
ingly d u r ab l e ,  and 
that cost much less 
than cast or sculp
tured work. 

Com plete illustra· 
ted catalogue mailed 
on request. 

W r i t e  f o r  e s t i· 
mates on all kinds of 
sheet metal work. 

The W. H. Mullins Co., 
203 Franklin Street 

Salem, O. 

1fJ.1�J!!�!��ft}9.i� 
Ii> to '41 SOllth OllntoD Street. 




