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GREAT ECONOMY OF THE MOTOR CYCLE. 
Extremely satisfactory to the friends of the· motor 

cycle was the result of the tests of speed and economy 
which were carried out recently at one of the bicycle 
tracks in this City. The management very wisely de
termined to try out the qualities of normal motor cy
cles of standard make and reasonable horse power under 
conditions that would approximate those that obtain 
when any private citizen takes out his machine for a 
day's run over fairly good roads. There was a four
hour race, in whIch only machines that were of five 
horse power or under were allowed to compete, and it 
was required that they should be ridden in every case 
by amateurs. The winning machine covered 150 miles 
at: the average rate of 371h· miles an hour, while the 
half dozen other riders that finished covered from 115 
to 142 miles in the four hours. The endurance of the 
motor cycle was shown in the case of one rid·er who 
covered 131.3 miles without a stop, while another con
testant who set out'to establish the endurance of his 
machine remained in the saddle for the whole four 
hours. Perhaps the most remarkable result of all was 
tbat achieved by a 1*-horsepower machine, whic1.l was 
driven for 19 miles, 1348 yards, at a speed of 30 miles 
an hour on a consumption of only one pint of gasoline 
that cost about three cents. If any one had foretold 
two years ago that a lliotor-driven machine would be 
produced to carry a rider six and a half miles for the 
expenditure of one cent for fuel, he would have been 
written down as a visionary of the most extreme type. 
It is true that this result was achieved on a smooth 
track tbat was free from grades, and on a day when 
there was only a light wind blowing; but even with 
tbese admissions the, feat must be regarded as highly 
meritorious and extremely promising for the future 
of the motor cycle industry. 

••• • 
EYE-BAR CABLES. 

The continued opposition of the Board of Aldermen 
to the adoption of eye-bar cables for the new Manhattan 
Bridge has led the Bridge Department to seriously 
consider the advisability of using the unexpended re
mainder of the sum of ·money voted for the construc
tion of this bridge in building the towers and other 
s)1bstructural work according to the proposed plans. 
This, it is claimed, would necessitate the completion of 
the superstructure also in conformity with the pro
posed plans. We doubt the wisdom of such a course, 
for the reason that the Board might maintain its op
position to the eye-bar cables and precipitate a dead
loek, of which n� one could foretell the end. We have 
already pointed out in this iournal. that the objections 
to the eye-tia� are eitl1er sentim�ntal or fanciful. Not 
only is there no valid, engineering objection that can 
be raised against tbem, but they have, in this particular 
design, certain merits, both of appearance and econ
omy of material and time, which should lead to their 
immediate adoption. Because we have been huilding 
long-span suspension bridges of wire for so many years 
is no reason whatever why we should continue to build 
them on this system indefinitely. Indeed, judged from 
the.purely American standpoint, its long-continued use 
furnishes a good r\l8.son why we should investigate the 
system to see if it "Qannot be improved upon. The eye
bar m!3�hod. of construction is distinctively an Ameri· 
can �reation. We h�ve developed it ,)1nti! the eyebar 
bridge has come to be regarded as the distinctively na
tional type. No one has heard a word of objection 
against the Blackwell's Island Bridge, in which the 
eye-bar figures just as extensively as it does in the pro- . 
pQSed M�hattan Bridge. The fu.nctions, the shape, jl.nd 
�. stresses to which they will be subjected, are 
b�ly._similar in, both bridges, and .the opponents of 
the Jfpe have yet to present an obj�ction �o.tbeir use in 
the new Manhattan Bridge either from the standpoint 
of architectural effect or engineering utility which will 
stand the test of impartial investigation. 
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INTERMEDIATE BATTEBIES ON BATTLESHIPS. 
The latest announcement of the designs of the new 

Russian battleships is that they are to carry four 12-
inch and twelve 8-inch guns as their principal arma
ment. The 12-inch gun appears to be thoroughly well 
established as the proper piece to mount in the main 
battery of the mode·rn battleship; but for the second
ary battery there has been, and still is, a wide diversity 
of opinion as to the best type of gun. In all navies 
there is a. growin·g tendency to increase the weight of 
the secondary pieces Il:nd provide guns that are armor
piercers at ordinary battle, ranges. Until lately the 
6-inch gun was the popular secondary-battery weapon. 
Then Great Britain brought out her 7.5-inch gun, and 
the United States her 7-inch gun, to be followed a lit
tle later by Italy, which, in the "Vittorio Emanuele," 
boldly adopted a secondary battery made up exclu
sively of long-caliber, 8-inch rapid-fire guns. How 
great ·has been the change of ideas on this subject is 
seen, when we remember that in our own navy we 
have two battleships, the "Kearsarge" and "Kentucky," 
whose secondary battery is made up of 5"inch guns, 
while the "Iowa " carries a mere popgun battery of 4-
inch rapid-fire guns. We have no doubt that the Rus
sian government, following the 19ad of the Italians, 
has taken a step in the right direction. The modern 8-
inch piece, with its improved breech mechanism, can 
fire with a rapidity equal to if not greater than that 
of many existing 6-inch guns in the rapid-fire batter
ies of the older ships, and its st�iking energy at the 
more distant ranges is so much greater than that of 
the 6-inch piece as to render it an incomparably more 
effective gun, weight for weight. In giving credit to 
the Italian government for being the first to· adopt a 
secondary battery made up entirely of heavy armor
piercing guns, it must not be forgotten,however, that the 
8-inch piece has always been carried in our warships in 
considerable numbers; an·d that it has formed what 
might be called an intermediate battery midway be
tween the 12-inch and the 5 or 4-inch battery, as the 
case might be; so tbat in using an 8-inch gun exclusive
ly the Italians have merely developed an idea, the 
germ cf which hail existed for more tban· a decade in 
our own navy. We think it is probable that our future 
battlesbips will carry in their secondary battery only 
one caliber of armor-piercing guns, and that the piece 
selected will be either the 8-inch or some new gun of 
8¥!J or 9-inch caUber. The 6-incb gun will disappear 
altogether, 'and thl) 14-pounder will be used exclusively 
for tbe thir'd or rapid-fire battery. This would result 
in a simplification of the arrangement of ammunition 
rooms arid hoists. and as there would be only three cal
ibers of gun, the chances of confusion of ammunition 
during the stress of battle would be proportionately 
reduced. 

.. .. 1. 

DISTRIBUTION OF TRADE AT THE PORTS 01' THE 
UNITED STATES. 

In connection with the steady increase in the export 
trade of this country, it is interesting to know that 
there is a more rapid growth of trade at the ports 
located on the Gulf of Mexico, the northern Ilake bor
der and the Pacific coast than at the Atlantic coast 
ports. Although by far the larger portion of both 
the export and import trade passes through ports on 
the Atlantic coast, it is noticeable that in recent years 
the export trade is finding its way, in an increasing 
proportion, to the ports at the North, South and West, 
although ab'tmt eighty per cent of the total import 
trade still enters this country through the Atlantic 
seaboard. As compared with the year 1901, the figures 
for the fiscal year just ended show a reduction of ex
ports for Boston of 55 millions; for New York, of 24 
mil'lions; for Philadelphia, 6 millions; Baltimore, 25 
millions; Newport News, of 7 millions, and for Nor
folk a reduction of nearly 2. millions. As we continue 
south. ward down the coast, we find that there is an 

. increase in exportations at Savannah of about 8 mil
lions; at Wilmington, N. C., of over 2 millions; and at 
Galveston, an increase of 3 mil'lions. Combining all 
of the Atlantic ports, the total exports of 1903, com
pared with those of 1901, show a. falling off of 98 
millions; while the figures for the Gulf ports are 
about the same in 1003 as in 1901. The exports of 
the Mexican border ports have increased nearly 5 
millions, and of the Pacific ports about 10 millions; 
while the northern border and �ake ports show an 
increase of 18 millions. In imports, however, the At
lantic seaboard is increasing its commanding lead. 
In the year 1903, out of the total imparts into the 
United'States of 1,025 millions, eighty per cent came 
in through the Atlantic ports. A comparison of the 
figures for 1903 with those of 1901 shows that there 
has been an increase of 151 million dollars at the 
Atlantic ports, 12 miilion dollars at the northern port.s, 
8 million dollars at the Pacific ports, and 25 million 
dollars at the northern border .. and .lake ports. A com
parison of the growth of the past ten .years shows 
that whereas in 1893 the total of exports of New York 
amounted to 347 millions, in 1903 they had grown to 
505 millions, an increase of 158 millions; while the 
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imports had grown in the same period from 548 mil
lions to 618 millions. A truly rQmarkable story of 
commercial development, and Qne without a parallel 
in the history·of the world. 

• 1 • ., • 
THE CAUSE AND CURE OF HAY FEVER. 

Hay fever is a catarrhal affection of the eyes, nose, 
and tbroat, accompanied by violent sneezing and asth
matic ·symptoms, to which very many persons are sub
ject in the summer while others are entirely immune. 
The attack commonly begins in the latter part of May 
and continues six or eight weeks. 

Medical treatment has hitherto been of little use. 
The best palliative is a trip to the seashore. 

Until recently there has been great uncertainty as 
tf> the cause of the disease, which has been variously 
attributed to the heat of early summer, exhalations 
from grass and new-mown hay, mechanical irritation 
by pollen from grasses and other plants and, recently, 
to bacteria.· 

Prof. Dunbar, of Hamburg,\vho has been studying the 
subject for seven years, now publishes, in the Deutsche 
Medizinische Wochenschrift, experiments which seem 
to disprove all these theories and also to hold out the 
hope of curing hay fever by a rational treatment. 

According to Dr. Dunbar, the disease is caused by 
the pollen of grasses, but not by mechanical irritation. 
He has· extracted from the pol'len a poison, or toxin, 
which is insoluble ·in ether and alcohol, but soluble 
in 'Yater and weak saline solutions, tears, the mucll'S 
of the nose and the serum of blood. A solution of this 
toxin dropped into the eye or nose at �nce produces 
the characteristic symptoms of hay fever. The same 
symptoms in an aggravated form occur when the solu
tion is injected hypodermically. 

This discovery suggested treatment by the serum 
method and Dr. Dunbar set to work to produce a cura
tive serum by Snoculating animals with pollen toxin. 
For several months these animals yielded a blood
serum which aggravated instead of relieved the suf
ferings of hay fever patients, but in time counter-

. poisons were formed in the blood of the inoculated 
animals and a serum was obtained which, when dropped 
into the eye or nose togeth€r with pollen toxin, com
pletely prevented the attack which the latter alone 
would have caused. 

Experiments looking to the cure of the disease be
gan in the latter par.t of January of the present year. 
A drop of very . active pollen toxin W1l.S applied to the 
elle, and, as soon as the first inflammation appeared, a 
drop of the serum was applied. The burning sensa
tion ceased instantly, but soon returned. Then a 
second drop of serum was applied, with similar re
sults. After four drops had been thus given at inter
vals. of five minutes the burning did not return .and 
the redness and inflammation ceased . 

When the applications were made to the nose the 
curative effect was even more strongly marked, be
cause larger quantities of the antitoxin serum could 
be used. 

There is therefore good reason to believe that the 
disease can be checked in its earliest stage by applying 
the serum to the external mucous surfaces. Hypo
dermic injection of the serum would probably be neces
sary if considerable quantities of pgllen toxin had 
already passed into the blood. 

Probably a more powerful serum can be obtained 
than was used in these experiments. It is_ not yet 
certain whether there is a single pollen toxin, a single 
variety of· hay fever, and a single curative serum, or 
a different toxin, disease, and serum for each kind of 
grass and grain. Dr. Dunbar has proved, however, that 
serum from animals inoculated with maize Ilollen is 
efficacious against hay fever caused by rye pollen. 

lt is noteworthy that rye, barley, wheat, rice, ma1ze, 
.and every kind of grain and grass which Dr. Dunbar 
has investigated yield a toxin which causes hay fever, 
whHe, on the other hand, he has not succeeded in ob
taining such a toxin from any plant not of the grass 
family (Graminhe). 

The toxin is permanent and, as the above-mentioned 
experiments show, is as virulent in winter as in sum
mer. 

. -' . 
ALCOHOL AS AN ILLUMINANT. 

L. Denayrouze gives some statistics as to the use of 
alcohol as an illuminant, which has recently been ren
dered practicable by an increase in the efficiency of 
the Denayrouze lamp. Taking 1.08 gramme of pure 
alcohol or 0.64 gramme of carbureted alcohol (alcohol 

carbure) per candle hour as the consumption of this 
lamp, the 'cost is estimated at 0.00478 and 0.0029� of 
a penny per candle hour for these two' alcoholS; ' as 
against 0.01428 of a penny for petroleum. Tl1e. ,"niP 
consists essentially of a wick, conducting the ltqutd 
by capillarity into a chamber where it is vaporneli, 
the necessary heat being produced by a copper ,]>a.r 
which. derives its heat from the lamp itself. Theva�r 
passes through a small channel intG. a kin(L of Eunsen 
burner, above which the mantle is fixed. The series of 
operations is entirely automatic.-Bull. French Phye. 
Soc. 
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EXPANSION OF ELECTRIC RAILWAYS IN 
lIUSSACHUSErTS. 
BY .ALTON D. ADAMB. 

Expansion of electric railways as to length ·of tracks, 
investment, gross and net earnings during 1901, in this 
State, was greater than that of, any other year. For 
the twelve months ending September 30, 1901, $14,-
896,088 were added to street railway investments, 
and 264 miles of main track were laid within the 
State. During this same period the gross earnings 
increased $1,766,700 and the net earni�gs $361,506 over 
the corresponding sum for the previous year. These 
results were reached by additions of 11,254,457 to 
the number of car miles of operation, and Of 38,499,737 
to the number of passengers carried during the year 
of 1900. The general characteristics of street railway 
development since 1889, when electric traction 
began to displace horses, have been an increasing year
ly addition to investments, equipments, service rend
ered, and net earnings. These characteristics are all 
present in the returns of 1901. Another accompani
ment of the physical changes in street railways has 
been the decline in the ratio of operating expenses, 
and the rise in the ratio of net earnings, to .gross in� 
come. 

During the year under consideration interurban lines 
were the most marked feature .:of street ranway de
velopment, the 264 miles of main track added amount
ing to 13 per cent of the total length in 1900. " 
EQUIPMENTS AND OPERATION OF STREET RAILWAYS IN 

1900 AND IN 1901. 

Year of 1900. Year of 1901. Difference. 

------ ----
Miles main track.., .. , 1,913 2,177 2M 
Number of cars . ••.•. 6,531 6,997 466 
Number of motors ... 11,545 11,284 1,639 
Investment ..... ...... $84,715,097 $00,611,185 $14,896,�8 
Car miles ...... ....... 8 1,750,768 93,005,225 l1,254,4.�7 
Employes ............. 12,766 14,749 l,9l3 
Passengers,.. .. ... . . .  . 395,027,198 433,1i26,935 38,499,737 
Gross earnings ....... $19,999,640 $21,766,340 $1,766,700 
Net earnings ...... 6,839,693 7,001,199 361,506 
Operating expenses ,. 13,159,947 14,565,141 1,405,194 

This increase in length of tracks accounts in 
large part for the rise of investments by 17 per cent, 
and also for the fact that operating expenses went up 
10 per cent, while gross earnings gained only 8 per 
cent. 
PER CENT OF INCREASE FOR EQUIPMENTS AND OPERATION 

DURING 1901 OVER 1900. 

Miles main track ..... . 
Number of cars ... ... . 
Numher of motors . • .  
Investment .•••••••..• 
Car miles .. ........... . 

Percent 
Increase. 

13 
7 

17 
17 
1 3 

EmploYes .. ....... . .  
Passengers.... • . .  .. 
Gross earnings ....... . 
Net earnings ......... . 
Operating expenses . •  

Per cent 
Increase. 

15 II 
8 
5 

10 

As might be expected, the 9 per cent of increase in 
the number of passengers was less than the addition 
of 13 per cent to car miles, or of 15 per cent to em
ployes, occasioned. largely by the new lines. The car 
miles increased at the same rate as the length of main 
track, showing that the rate of track operation was 
just maintained. It is interesting to note the contin
ued movement toward double motor equipments, as 
illustrated' by the addition of 17 per cent td the num
ber of motors, and only 7 per cent to the p,.umber of 
cars. The replacement of single by double-m�tor equip
ments is made evident by the fact that. the increase 
in the number of motors was 1,639, while the like 
number for cars was only 466. 

In order to bring out the great changes that have 
taken place in the physical and financial operations 
of street railways, since the introduction of electric 
traction on a commercial basis, in 1889, the figures 
for investments, equipments, and , operation, in the 
years of 1888 and 1901, are here compared. In each 
case the figures for the fiscal year of 1901 are divided 
by the like figures for the fiscal year of 1888. 
EQUlPlIIENTS AND OPERATION OF STREET RAILWAYS IN 

1888 AND IN 1901. 

Year of 1888 Year of 1901. Ratio. 

-----
)Jiles main track ...... 533.59 2,176.98 4.(11' 
Number of cars ....... 2,�88 6,997 2.70 
Investment . • . • . . • . • . .  $17,237,100 $99,611,185 5.77 
Car miles .............. 23,244,767 93,005,225 4 .00 
Employes ..... ........ 5,531 14,74 9  266 
Passengers... . .. . . . ' 134,4 78,3 19 4a3,526,935 ' 3.22 
Gross earnings .•. . • . . •  $6,824,317 $21,766,340 8.1 8 
Net earnings ......... 1,2lI1,fiID 7,001,199 557 
Operating expenses . •  5,532,7!f1' 14,565,141 2.63 

By these divisio,ns the ratios of the several quanti
ties in the years named are determined. This com
parison brings out strongly the main differences be
tween the conditions and results with hOTSe and elec
tric traction: because'188'8 was the last year in which 
horses held the entire field. 

The most striking figures indicative of the change 
from horse to electric traction are those for invest-
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ments, Which were multiplied' 5.77 times during the 
period under consideration. Next to investments in 
relative increase came the net earnings, which were 
5.57 times as great in 1901 as they were in 1888. The 
miles of main track owned by the street railway com
panies were 4.07 times as great in the later as in the 
earlier year, while the car miles of operation were 
just quadrupled. Passengers show the next greatest 
relative increase, having been 3.22 times as numerous 
in the later year. Gross earnings have followed close
ly the increase of passengers, with a ratio between the 
sums for the two years of 3.18, showing that the in
come per passenger has remained nearly constant. 

The mU'ltiplication of cars, employes, and operating 
expenses has gone on more slowly than that of the 
other factors in street railway development. Cars 
were increased to 2.7, employes to 2.66, and operating 
expenses to 2.63 times their former figures, in 1901. 
This brings out the reasons that have made the supe
rior service o� electric traction possible without an 
increase of fares, namely, that while larger invest
ments have becofne necessary to perform a given 
,amount of trallJ3Portation work, these investments 
have brought with them lower operative costs. 

Further light is thrown on the changes in connec
tion with street railways since 1888, by comparisons 
of the relative as well as the absolute items of equip
ment and operation. Starting with the investment 
per mile of main track, which stood at $32,304 for the 
horse lines of 1888, the figure of $45,757 in 1901 
shows an increase of 41 per cent with electric traction. 
The length of yearly travel per car with the increase 
of cars has just about kept pace with track extensions,' 
as may be seen from the fact that the car miles per 
track mile in 1901 were 99 per cent of what they were 
in 1888. Density of traffic has necessarily fallen ott 
with the great extension of interurban lines, and this 
has brought the number of passengers per mile of 
main track in 1901 down to 79 per cent of the like 
number in 1888. In the earlier year, the net earn; 
ings per mile oj main track were $2,420, but in the 
later the corresponding amount was $3,308, an in
crease of 36 per cent. 
MILES OF MAIN TRACK, CARS, CAR Ml'LES, !'-ND.PASSEN

GBRS IN RELATION TO OPERATION. 

Year of 
1888. 

. , 
Investment per mile of main , , 

track . ... ... . . . ' ............ $32,004 Car miles per track mile .••. . ,.' . 48,562 
l'assengers per mile main track. 252,023 
Net earnings per mile malO 

track..... ... .. .... ... ..'..... $2,400 
Car miles per car. ' . ..... ' .. .. .... �,�1 
Net earnings per car . . .... ... . . OO.Oi 
Passengers per car. • . .... . . • . . . . 51,960 
Eiectricmotors or horses per car 

' 
4.40 

Net earnings p�r car mile....... $O'()656 
Passengers per car mile.. .. . .  6.7 Gross earnings per car mile...... $29.36 
Expenses per car mile • . . . •• •• lIB.80 
Gross earnings per passenger.. . 0.11507 
EXy"nses per passenger. .. ••.•. O.Oill 
Ne earni�S per pasSeDger...... 0.0096 
lnvestmen per passenger....... 0.12 
Passengers �r employe,. • •  • ••••• 24,318 
Expenses divided by earnings. .8107 

-

Year of 
� RatiO. 190 1. 

- ----
$4 5,75 7 1.41 42, 729 0.99 
199,141 0.79 

$3,808 1.36 
13,292 1.48 
$1,029.18 2.06 61,958 1.19 

1.61 0,36 
$0.1,774 1.89 
4.6 0.80 

tZ3.4O 0.79 
15.66 0.65 
0.0502 0.99 0.0336 0.81 
0.0166 1.72 
0.22 1.8 8 29893 1.00 ' .6692 0.82 

The average miles of travel for each electric car in 
1901 were 48 per cent greater than the travel of each 
horse car in 1888. Net earnings showed an even 
greater rise per car, standing for the later at 2.06 
times this amount in the earlier year. Passengers per 
car show only a moderate increase of 19 per cent dur
ing the period. Each car required 4.4 horses when 
they furnished the energy for traction, but the aver
age motors per car in 1901 was 1.61, or 36 per cent of 
the number of, horses per car, previously in' use. The 
results of greater economy in operation are seen in 
the increase of net earnings per car mile by 39 pet 
cent during the period under consideration, in spite 
of the fact that the number of passengers declined 20 
per cent, and the gross earnings per car mile 21 per 
cent during the same years. To bring about these re
sults, the reduction of operating expenses per car mile 
in 1901, to 65 per cent of what they were in 1888, was 
necessary. Though the average length of travel for 
each passenger has materially increased, the rate of 
fare has remained nearly constant, as shown by the 
fact that gross earnings per passenger ended the per
iod at more than 99 per cent of the figure at the be
ginning. Operating expenses per passenger show a 
decline of 19 per cent, and this explains the increase 
of net earnings from 0.96 to 1.66 cents per passenger, 
a rise of 72 per cent. In the, year 1888 the street car 
systems ha'd an investment of 12 cents for each passen
ger carried, but during, the year of 1901 the like in
vestment was 22 cents, or 183 per cent of the sum in 
the earlier year. 

The electric syste� lJf street car traction has cut 
down the ratio of employes to passengers, so that in
stead of one employe to every 24,313 passengers, as in 
1888, the number of pa,ssengers per employe was 29,-
393" in 1901. This reduction in the relative number 
of employes is one of the ways in which the electric 
system has cut down operating expensel\ 

In 1888, 81 per cent of the gross earnings were con-
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199 
sumed by the operating expenses, but for 1901, with 
electric traction, the operating expenses fell to 66.9 
per cent of the earnings. In other words, the ratio 
of operating expenses to gross earniIl:gs was only 82 
per cent as great with electric as with horse traction. 

.... " .. 
SCIENCE NOTES. 

A small specimen of radium was recently put on 
exhibition at the American Museum of Natural His
tory, and has attracted wide attention. The specimen 
weighs about two grains, and was shown in the gem 
room on the fourth fioor of the building. The two 
grains cost about $300. 

From investigations carried out by J. Elster and 
H. Geitel, it would seem that cave and cellar air acts 
as if it were itse-lf radio-active or had become so. Air 
aspirated from rock-masses is specially active. Masses 

. of air absorbed under the earth's surface, must -there
fore be exercising an infiuence upon our atmosphere, 
ionizing it and the like. 

It is gratifying to note that Lieut. Peary has re
ceived a leave of absence which will allow him to 
carry out his cherished hope of another trip in ',search 
of the poie. Instead of relying upon sails as the chief 
part of 'motive power, the explorer will depend almost 
entirely upon steam, sails only being used !l.s an auxil
iary. Peary's plan is to make his base on Grant Land, 
and winter at Cape Columbia, or some part further 
west. Some of the Eskimos will transport his party 
across the hummocky ice that exists between the 83d 
and 86th degrees of latitude. The men who are to 
make the dash for the pole are not to engage in any 
of this toilsome work, but are to preserve their ener
gies for the last stage, which wi'll be 300 miles long. 
The expedition will be small In all probability it 
will not number more than twenty-five men. 

The manatee which has lately been added to the 
Zoological Society's living collection is an animal of 
much interest, as it does not belong to the ordinary 
species of the AJUerican coasts, but is a representative 
of the smaller form (Manatus inunguis) which is con
fined to the fresh waters of the Amazon. Here it was 
first discovered by the Austrian explorer, Natterer, in 
the Rio Madeira, in 1830, and designated in unguis 

from the complete absence of nails on the hand, which 
are always present in M. americanus. A single living 
specimen of the same form was previously received by 
the Zoological Society in 1896, and its anatomy was 
described by Mr. Beddard in the Proceedings of the 
Zoological Society for 1897. The present manatee, 
which is a young animal about three feet long, has 
been placed in one of the tanks in the reptile house, 
and is fed principally upon lettuce. An excellent col
ored figure of the marine manatee, based upon Ufe
sketches made by the late Joseph Wolf, will be found 
in the mammal volume of Salvin and Godman's "Bio
logia Centrali-Americana."-Nature. 

Morse and Frazer have conducted experiments on 
the measurement of high osmotic pressures, the spe
Cially constructed porous cells employed being made 
of fine materials, very uniformly mixed and hard 
burned, and semi-permeable membranes being produced 
in them by electrolysis. The electrical resistance of 
the membranes so obtained varied very considerably, 
the lowest resistance being about 3,000 ohms and the 
highest more than 200,000 ohms. The observations 
made show that high-resistance'membranes are requis
ite for successful osmotic-pressure measurements, but 
no certain method of obtaining such membranes has 
been discovered. Experiments were carried out with 
half-normal and normal cane-sugar solutions. For the 
former the osmotic pressure was found to be about 13.5 
atmospheres, and for the lat,ter a lower limit of 31.4 
atmospheres was determined. This osmotic pressure 
of more than thirty atmospheres was developed within 
two hours of commencing the experiment, and the 
membrane within the ceN had a resistance of more 
than 200,000 ohms.-Amer. Chem. Jour. 

Messrs. E. Rutherford and A. G. Grier, in a recent 
paper on the subject of deviable rays of radio-active 
substances, state that uranium, thorium, and radium 
emit both deviable and non-deviable rays, the pro
portion of deviable rays being largest in the case of 
uranium. Polonium, on the other hand, gives out no 
deviable rays. The active products separated from 
uranium and thorium contain all the substance re
sponsible for the deviable rays, while the original 
radio-active material still retains the power of emitting 
in the case of uranium a large proportion, and in the 
case of thorium 30 per cent, of the non-deviable rays. 
The authors think that most of the deviable rays from 
uranium and thorium may be given out by a secondary 
product, derived by disintegration from the uranium 
or thorium molecule; tHe difference in properties be
tween these secondary products (uranium X and thor
ium X) and, the original substances renders their sep
aration possible. The non-deviable rays may be -'due 
to the other secondary product, ,or to an inductive 
action of UrX or ThX on the mass of the radiC)-Bctiv8 
material. 



A FLOATING PISTON. 
A recent invention provides a simple and effective 

means for sustaining the weight of a piston in a hori
zontal cylinder .so as to reduce friction to a minimum 
and prevent the cylinder from wearing oval, which 
would cause leakage of steam or other fluid from one 
side of the piston to the other. The accompanying 

A FLOATING PISTON. 

illustrations show clearly the means provided, Fig. 1 
being a longitudinal section through the center of the 
cylinder and piston and Fig. .2 representing a trans
verse section through the piston head. It will be ob
served that the piston rod is hollow and connects with 
a passage extending at right angles therewith to a 
.chamber opening onto the peripheral face of the piston 
head at its lower side. Steam or air is admitted to 
this passage through the hollow piston rod, and this 
pressing against the cylinder sustains the weight of 
the piston head. In order to prevent the escape of the 
fluid from the pressure chamber, the latter is pro. 
vided with a sleeve having a packing ring and an 
enlarged lower portion adjacent to a vent tube formed 
in the 'pnnon head and leading to the peripheral face 
thereof, to lessen the pressure per square inch on the 
bottom .of the cylinder. Now, by the arrangement de
scribed the pressure on the top edge of the sleeve will 
force the same downward for the outer end to engage 
the cylinder, so that the fluid cannot escape from the 
pressure chamber to either face of the piston. The 
sleeve is also pressed on the top edge by springs se
cured to the pressure chamber, as plainly indicated 
in the drawings. This arrangement will be found very 
useful on steam engines of high and low pressure and 
for heavy trunk pistons of air compressors driven by 
gas engines. It can also be used on locomotives, as 
they have a constant pressure of air which may be 
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utlllzed to float the piston without waste. A· patent 
for this Invention has been granted to John C. Jun
kin, of Grafton, .. N. D. 

••• • 

A NON -FREEZING VALVE. 

The improved discharge valve for tanks which we 
illustrate herewith is so arranged as to prevent freez
ing of . the parts in cold weather. The invention, 
which is to be accredited to Mr. P. J. Leithauser, of 
Clarendon, Texas, provides for the draining 'of water 
from the valve and the free circulation of air to ab
sorb all moisture collected on the parts. The valve 
operates in a pipe which extends through the tank, 
the . lower end beiIig threaded into a short pipe sec
tion which contains the valve seat and also the ports 
for the outlet of the water when the valve plug is 
lifted. .This pipe section connects at the bottom with 
a discharge pipe. The valve plug is secured to a hol
low stem open at the bpttom and passing up centrally 
through the main pipe. Within the hollow stem is a 
valve rod .which is ,provided with a secondary valve 
arranged to close the bottom of the hollow stem when 
the main valve is lifted. This rod at the top is connected 
by a link with the valve-operating lever, and the latter 
is also connected by a yoke with the main valve stem, 
as shown in our enlarged detailed view. The cross 
arm of the yoke, however, is permitted a small amount 
of play in the top of the valve stem, so that on operat
ing the lever the secondary valve is first raised to close 
the bottom of the stem and then the main valve is 
lifted. On releasing the lever, after the main valve is 
seated, the secondary valve opens. Just above the 
main valve plug the valve stem is perforated, and 
through these openings any water collected in the up
per pipe may flow out by way of the secondary valve 
into the discharge pipe. These perforations also per
mit free circulation of the air and prevent accumula
tion of moisture, which on freezing would render the 

'valve inoperative. 

Model of an Airship. 
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SOKE INTERESTING KODELS. 
'BY H. D_ JONEB. 

Model making is the hobby of Dr. Frank H. Bran
dow, president of the Berkshire Automobile Club, of 
Pittsfield, Mass. We reproduce in the accompanying 
illustrations a number of exquisitely made models 
turned out by Dr. Brandow in his private workshop. 

A NON FREEZING VALVE FOR TANKS. 

These models were made during leisure hours, and 
show mechanical skill and ingenuity of a high order. 

The model of the . locomotive "999" weighs about 65 
pounds. It is a perfect working model. It differs from 
the full-sized engine only in being fitted with a brake 
that works by steam instead of air pressure. Steam 
for the brake is supplied from a tank just above the 
forward truck, the tank generally used for air pres
sure in the Westinghouse brake system. The engine 
is built· of brass, bronze, silver, copper, nickel plate, 
cast iron, aluminium, and gold plate. There is no wood
work in its construction. The tank is built of burnished 
copper riveted in the usual way. The headlight is sup
plied with a two.candle-power electric light, connected 
with a battery kept under the coal in the tender. The 
holes drilled in the boiler at the side and the bottom 
are used for draft for the alcohol burners used. to 
make steam, it being impossible to generate steam in 
so small a boiler with fiues on account of lack of 
draft. The crown sheet runs the entire length of the 
boiler, giving large heating surface for steam. The 
boiler runs on a pressure of from 40 to 60 pounds. Dr. 
Brandow was a year and a half in making this model. 
There are several thousand pieces, counting all .the 
small parts. The hand brake in the tender and all the 

Working Model of a Winton Touring car Exbibited at a Recent Automoblle Show. A work1ng ModeJ of Engine 1/99. Weight 65 Pounds. 

lIlodeI COnstructed of Bril�Iron,.Sllver·and·GOld. 

OAHUB KODEL KAXIB •• 
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piping, for steam, water, and air, 
with the small valves used in their 
construction, are perfect copies of the 
1arge machine. A metallic engin
eer stands at the throttle. All the 
parts are beautifully pOlished and 
buffed. 

The "Mascot" is a model built on . 
the lines of one of the American 
Line ships. It resembles the "City, 
of Berlin," but is not an exact copy. 
The crew of the ship were import-
6d from Dresden, G¥many. Every 
line is a faithful reproduction in 
min.i.ature of an ocean-going ship. 
Ten lifeboats hang from the davits, 
each with a block and fall ready 
for immediate launching. The 
bridge is connected with the engine 
room by electric telegraph, the cap
tain and the two mates being 
posted in their places as though di
recting the course of the craft. In 
the chart room, under the bridge, 
stands the quartermaster holding 
the. spokes of the wheel. RealI com
passes are at the service of both , 
bridge and wheelroom officials. The 
sidelights are fitted with two-can
dIe-power electric lamps. The en
gi::Jes are. all fll'Shioned in perfect 
form. The hull is built of copper. ' 
The doctor was eight months mak
ing his model. A previous effort 
on the same lines, representing the 
"City of Paris," was sold to Mr., 
John Hood, of Buffalo, for $1,000. 
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as the motive power. On account 
of this saving of time, the qwners 
will continue to use the automohile 
for mowing purposes. The mao 
chine, which is of the gasoline 
type, weighs 1,800 pounds, and has 
a seating capacity for four persons. 

The experiment created consider
able interest Wherever it became 
known, and raised the question as 
to whether or not an ordinary 
automobile can be successfully 
used for agricultural purposes. 
There would not seem at first 
thought to be any inherent difficul
ties. to prevent such use' under fa
vorable conditions. The great bear
ing surface of the tires, the high 
frictional coefficient of rubber on 
fairly dry soil or grass, coupled 
with the weight of the average ma
chine, should render it equal to or
dinary plowing' Or mowing. 

••• 
TilE PULQUE AND lIlESCAL OJ!' 

lIlEXICO. 
BY CHABLES RICHARD DODGE. 

Dr. Brandow is an enthusiastic 
chauffeur, and has made several 
working mOdels of automobiles, 

Roasting Agave Hearts Over Baking Pit. Filling the FermenUng Vats. 

The American tourist journeying 
by rail over the plains of Apam, on 
his way to the city of Mexico, will 
be surprised to observe the vast 
plantations of the maguay which 
stretch away on either side as far 
as the eye can reach. For fifty to 
one hundred miles, on the different 
railways, will be seen little elSe 
than these Agaves, in all stages of 
growth from the young plants new
ly set out-a couple of yards or 
more apart-to those of mammoth 

some of which were on view at the recent Automobile 
Show. His latest work is a model of an airship, which 
iii' worked by a machine that enables the propeller to 
run for an hour. The doctor is noir at work on a new 
Winton automobile, which is about half finished. 

... , . 

TilE A UTOlllOBILE AS A PLOW 1I0RSE. 

BY w. FRANK Il'CLUBB. 

An interesting experiment was recently tried on the 
Raser estate at Ashtabula, Ohio, where sparks from 
a passing train on the Nickel Plate Railroad had set 
fire to the grass in the adjoining meadows. 
with the fire plowing was 
necessary, and the horses 
not being avai'lable at that 
hour, the owner's automo-
bile was pressed into ser
yice. Ropes from the ends 
of the singletree were at
tached to the rear axle of 
the machine. Mr. Raser 
held the plow-handles, 
and his brother operated 
the automobile. Furrows 
were turned as shown in 
the picture; but it was 
found to be impossible to 
operate the machine slow
ly enough to get the best 
results. IIi order to do 
this, it would be necessary 
to gear down the machine 
to a slower rate of sp6ed. 
The tendency of the plow 
was to skim the ground in 
places, and it was with dif
ficulty that the man at the 
plow handles could keep 
up. The automobile, how
ever, served the place of 
a plow horse sufficiently 
well for the purpose of 
breaking up the surface of 
the ground, and the work 
was done more rapidly 
than it could have been 
in any othet: way. 

The first test led to an
other in a few days, when 
an acre' and a half of 
grass was to be mowed. 
Here too it was found im
possible to operate the ma
chine as slowly as. was de
sirable. However, it was 
proved that a piece of 
grass which would require 
three hours with horses 
could be mowed in one 
haur with an automobMe 

To cope 
lransporUng Agave Heads to the Dlstlllery. 

TilE PULQUE AND lIlESCAL OF lIlEXICO. 

• 

TilE AUTOlllOBILE AS A PLO)"l',1I0BD. 

PLOWIKG WITII d AUTOKOBlLB, 
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size which are seven or eight years old. 
These immense plantations supply the Mexicans of 

the capital-and of other cities as well-with the 
drink known as pulque (pronounced pull-key) which 
is a national beverage. There are upward of a 
thousand shops in the city of Mexico where pulque 
is sold, and hardly a railway station within a hun
dred miles of the city where the traveler will not be 
importuned to buy from the boys and women who 
bring it to the trains in pitchers and jUgs of red pot
tery, dispensing it at a penny or two for a cupful. 

On the Mexican Railway, one of the systems con
necting the capital with Vera Cruz, a special train is 
run over the line every morning, laden only with 

pulque, in barrels and 
skins, suggesting the milk 
trains of this country; 
and it is said that the 
daily shipments by this 
train amount to over one 
thousand dol'lars. So ex
tensive is the industry 
that the maguay planta
tions of the three states 
of Hidalgo, Tlaxcala, and 
Puebla are valued at near
ly $15,000,000, while the 
railways have carried 

. .  over 8.0,000 tons of pulque 
in a single year. 

Many SPecies of the 
genus Agave produce 
pulque, these belonging to 
the Americana group of 
Agaves, though two spe
cies, potatorum and saZ

miana, are the most im-
portant, as I was inform
ed by a Mexican botanical 
authority. The century 
plant, of our greenhouses, 
is a maguay, and one has 
only to imagine a century 
plant, . with massive leaves 
five or six feet in length, 
to know how these pulque 
maguays look. They 
grow to perfection on the 
high plateau of central 

. Mexico. where the eleva
tion averages about 7,000 
feet above the sea level. 

When one of these 
pJants reaches maturity 
its tendency is to 1iower
throwing' up an immense 
mast or stalk sometimes 
25 .' feet high, upon the 
branches of which, at the 
top, the blossoms appear. 
The pulque operator Is al
ways on the alert for lDdl-
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cations of a Mossom bud, and when this appears, he 
knows the proper time has come to prepare to secure 
the juices of the plant. To "castrate" the plant, as 
the operation is termed, a long incision is made in 
the heart, or central thickened portion, and the ten
der leaves of the unopened leaf-cluster cut away. The 
opening thus produced is scraped and deepened until 
a cavity is made, into which the juices of the fully 
grown expanded leaves slowly filter. This sweetish, 
slightly acid liquor is known as aguamiel ( honey 
water) ,  and in its fresh state might suggest the odor 
of root beer. It is removed morning and evening, and 
can be collected from a plant for a month or more, 
about four quarts being the average daily product. 
This goes on until the plant is exhausted and the 
leaves withered. 

The liquor is collected by means of a long narrow
necked gourd, hollow of course, and with a smalll 
bole at each end. Placing one end in the filled cavity 
of the plant, and the other to his lips, the collector 
withdraws the air by inhalaiion, the pulque filling its 
place. Then, closing the upper hO'le with his finger, 
the gourd and contents are carried to a waiting mule 
nearby, and the liquor transferred to goatskins or 
other receptacles secured to the saddle. In this way 
he goes from plant to plant where the juices are ex
uding. The larger lllustration gives a good idea of 
the operation. I am indebted to Cox and Carmichael, 
photographers of Mexico City, for this lllustration. 

At the depot, or warehouse, the pulque is trans
ferred to the reservoirs, which are often lined with 
oxhides, and a 'little sour pulque added to induce fer
mentation, the fermented liquor becoming cloudy, as 
though mingled with milk. 

Having a wholesome fear of microbes, I did not feel 
equal to testing the virtnes of pulque in any stage. 
The well-worn gourd with its mouth-hole, and the 
dark, greasy-looking goats':l:ins, t6 say nothing of the 
general appearance of the peons in charge of operac 
tions, I think would deter a man with even a stout 
stomach. It has been stated that the distinguishing 
characteristic of pulque is the odor of decaying meat, 
and that in order to lessen this unp'leasant smell, 
orange and lemon peel are thrown into the receptacles 
while the fermentation is proceeding. Nevertheless, 
the beverage is universally used, and is considered 
healthful when taken in moderation, especially in re
gard to its action on the kidneys. But many pulque 
drinkers in Mexico do not use it in moderation, and in 
a certain stage of fermentation it is quite intoxicat
ing. 

The earliest use of pulque is said to date back to the 
latter baH of the eleventh century, and to the reign 
of the eighth Toltec chief, · Tepzucoltzin. 

Quite a different liquor is mescal, although it is the 
product of a similar plant, but with narrower leaves, 
for the group of plants called mescals are also 
A.gaves. Some writers have stated that the mescal is 
distil'led from pulque, but it is a mistake. The mescal 
distllleries are found in every portion of Mexico, but 
the best liquor comes from Tequila, in the state of 
Jalisco, west of Guadalajara, and is known as Tequila 
wine--or simply as "Tequila." It is a fearful intoxi
cant, although, aside from its fiery quality, its taste 
is not bad, faintly resembling Scotch whisky. The 
distllleries are for the most part primitive affairs, and, 
at Tequila especially, are interesting. 

Tequila is a place of some 6,000 souls, located twen
ty miles from the railroad, and for miles in every 
direction around the city there are plantations of a 
particular form of Agave which sends forth its narrow 
leaves from a great bulb-like, ce'llular mass which 
forms the heart of the plant. This heart, when de
nuded of its stiff, sword-like leaves, and detached from 
the root, is cleft in two, and a dozen of these pieces 
make a fair load for a mule. Trains of mules or 
burros may be seen all day in the streets of Tequila 
transporting the Agave heads from the country to t'le 
distllleries. One of the smal'l lllustrations shows this 
process. 

The first operation that the raw product goes 
through is the baking or roasting. This is dorie in 
Plts dug within the. distillery inclosure. These are 
four or five feet deep, and considerably wider. A hot. 
:lire is. built of mesquite wood. large stones being dis
tributed through the fuel. The cleft heads of the 
mescal plants are then heaped over the burning mass 
until a huge mound is formed. This is covered with 
grass, and finally with earth, and the inass left for 
several days to cook. When the mound is opened the 
raw product is found to have changed to a dull brown 
in color, and the juices to have been converted into 
sugar. While hot and steaming the material is taken 
to another pit, stone-paved, on the bottom of which re
volves a big stone crusher, driven from a sweep by 
mule power. Here it is ground into pulp, and the 
semi-liquid mass transferred in deep trays, borne upon 
the heads of Indians, to the vats, where it remains 
until fermented. Then it goes to the still, and finaUy 
is run off as mescal. 

T.he finished product is a colorless liquor, sometimes 
,with a ·  slight amber tint; though much of it is like 
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alcohGI. Some of the higher grades bear fancy names, 
such as "Crema-Sauza"-meaning the cream of pro
duction of; the establishment controlled by the Sauza 
family-and such names become trade marks desig
nating qua'lity. 

Another Mexican liquor, called ZotOl, is produced 
in the more northerly portions of the country. It is 
likewise produced from the bulbous part of an Agave. 

a small species with extremely narrow leaves, like 
the true Dasylirion. I have not seen this spirit, but 
was told it is so strong that 95 per cent alcohol i s  
mi'ld i n  comparison. 

Still another fiery liquor is distllled from sugar 
cane, and· is called aguardiente (burning water) .  Why 
these strong liquors should be so popular with the 
Mexicans is surprising, but it should be remembered 
that these people are also fond of such hot substances 
as "chile" and "tabasco." 

• • • • • 
BLACKWELL'S lSLAND BRIDGE. 

After a cHeckered career extending over a period of 
twenty years, the scheme for the construction of the 
greatly-needed bridge across the East River at Black
well's Island has at last taken definite and final shape 
in the issuance of the plans and specifications for the 
superstructure from the office of the Commissioner of 
Bridges. 

The first franchise for the bridging of the river in 
this vicinity was granted to a private individual as 
far back as 1884, but it was not until the latter part 
of the year 1898 that plans were drawn up by the 
Commissioner of Bridges and received the approval 
of the Board. The site selected has its Manhattan 
terminus on the block bounded by Fifty-ninth and 
Sixtieili Streets and Avenues A and B, and the orig
inal plan contemplated the erection of a cantilever 
bridge of five spans, carried on four piers, one pier on 
each shore ·of the river, and two intermediate piers 
on Blackwell's Island. Work was commenced on the 
piers in the latter part of September, 1901, and was 
carried forward so slowly that on the first of Jan-

t ,., ! io---- .. ' ,.' 
CROSS SECTION, BLACKWELL'S ISLAND BRIDGE. 

On upper deck, two elevated railroad tracks and two ll-foot pathways. 
On lower deck, two overhead and two underground trolley tracks and 
a 36-foot rolLdway. 

uary, 1902, the value of ilie completed work was only 
about $42,000. The original plans were revised by the 
present Bridge Commissioner, the changes affecting 
chiefiy the superstructure, the alterations in the piers 
themselves being of min()r importance and largely 
of an architectural character. The revised plans call 
for two cantilev�r bridges consisting of the following 
spans : A shore span on the Manhattan side, 469 feet 
6 inches in length; a river span of 1182 feet ; a cen
ter span across the Island, 630 feet in length, fol
lowed by a river span 984 feet long over the easterly 
channel, and a shore span on Long Island, 459 feet 
in length. The changes in the piers include a .system 
of elevators and stairways designed to afford access 
to the bridge from Blackwell's Island. 

We present on the front page of this issue a per
spective view of the bridge taken from a point on 
Manhattan Island which affords an excellent idea of 
the architectural and engineering features of the 
structure as they will appear when the stpucture is 
completed. The b�idge will be made up of two lines 
of trusses, spaced 60 feet from center to center. The 
top chord, which is the main tension member, will 
consist of eyebars of nickel steel, which will be 
made 12 inches to 18 inches in depth and will vary 
in number according to the stresses that have to be 
provided for. The bottom chord wlll be of standard 
box construction, of the kind that is universally in 
use in long-span bridges .in this country. The fioor 
system wlll be carried on very heavy transverse fioor 
beams, which wlll extend beyond the trusses for a 
sufficient distance to accommodate tw� lines of un
derground trolley cars. Between the fioor beams will 
be worked in the usual plate steel stringers, and the 
whole fioor wlll be covered with buckled plates. It 
is needless to say that the two great channel spans 
will take rank among the longest trussed spans in the 
world. In ilie United States, the longest bridge of 
the trussed type is the Wabash Bridge at Pittsburg, 
which has a clear span of 812 feet. The bridge will 
be double-deeked throughout. On the upper fioor 
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proviSion will be made f'or two elevated railway 
tracks; with two foot-walks, each 11 feet wide, car
ried on the outside of the elevated tracks and between 
them and the cantilever trusses. On the lower fioor, 
adjoining the truslles, will be two tracks for over
head trolley cars, and on the outside of the trusses 
will be two tracks for the underground trolley cars. 
Between the overhead trolley tracKS will be a splen
did roadway for vehicles, with a clear wi<fth of 36 
feet. 

The towers will consist each of two massive legs of 
box-section, which will be spaced 93 feet from cen
ter to center transversely at the base and 60 feet 
from center to center at the top of the towers. The 
height measured from center to center of the chords 
at the towers will be 185 feet. The two legs of the 
tower will be heavily sway-braced, and at the top they 
will be connected by deep lattice trusses and by a 
blunt arch designed to harmonize architecturally 
with the general treatment of the whole bridge. 
Above the towers will extend lofty, ornamental fin
ials of .open ironwork. 

The tests required of the nickel-steel eyebars call 
for an ultimate strength, unannealed, of 90,000 
pounds to the square inch, an elastic limit of 54,000 
pounds to the square inch, and an elongation of 18 
per cent in 8 inches, with 35 per cent reduction of 
area. The annealed specimens must show 85,000 pounds 
ultimate strength, 50,000 pounds elastic limit, 20 per 
cent elongation in 8 inches and 40 per cent reduction 
of area. An ' annealed test piece of 4' inches width or 
more must be capable of being bent cold 180 degrees 
around a pin, whose diameter is twice the thickness of 
the test piece, while the unannealed specimen must 
bend 180 degrees around a pin whose diameter is three 
times the thickness of the test piece. 

In addition to its own dead load the bridge is de
signed to carry live loads of 6,300 pounds per linear 
foot of bridge, as ordinary traffic, and 12,600 
pounds as congested traffic, while unusually· heavy, 
concentrated loads are assumed for the fioor system. 
The foot-walks are to be constructed' to carry a max
imum load of 100 pounds on every square foot. The 
under side of the fioor of the bridge will have a clear 
height above mean high water of 118 feet, and the 
maximum grade will be 3.4 per. cent on both the New 
YOrk and Brooklyn approaches. The total ll:lngth of the 
bridge, including the approaches, will be 7,636 feet, 
and the total estimated cost, including the purchase 
price of the necessary land, is $12,548,500. It is ex
pected to have the bridge completed by the first of Jan
uary, 1906. 

. ' e ., . 
AfterlDath oj' the International WIreless Congress. 

The United States, Germany, Austria, Spain, France, 
and Russia have signed the protocol adopted at the 
r�cent International Congress for Wireless Tele
graphy held in Berlin. Great Britain and Italy have 
so far withheld their signatures. The protocol pro
vides for the construction of coast stations to allow 
communication with ships at sea regardless of the 
particular system of wireless telegraphy which a ves
sel may happen to use. To facilitate the transmission 
of messages the protocol . also provides for the techni
cal explanations of all systems. A general system of 
charges is to be introduced. Services are to be so 
regulated that signal stations will disturb one another 
as little as possible. 

Great Britain thought no system should be used un
less a certainty of connection was guaranteed. · Italy 
supported Great Britain, declaring that it could not 
repudiate its agreement with Marconi. 

• ' e ,  • 
Fossil Pollen GraIns. 

M. B. Renault contributes an article on the occur
rence of fossil pollen grains. These may be preserved 
either in organic media, lignite, bog-head or pit-coal, 
or in such mineral substances as calcium carbonate 
and silica. They are found in primary ·beds, and are 
generally dispersed or may be located in the pollen 
sacs or in the interior of pollen chambers. The struc
ture is so well preserved that projection's representing 
the pollen tubes are evident, and in some cases the di
vis:on of the grain into cells, e. g., the prothallus, may 
be clearly distinguished. In the case of StephanospeT

mum, which is assigned to the gymnosperms, there is 
evidence of quite a definite pollen tube, and similar ap
pearances are noted for the genus Aetheotesta. In some 
cases the pollen grain is devoid of the outer layer, the 
exine, which Renault believes has been shed that the 
pollen grain may pass through the entrance into the 
pollen chamber. In the case of DolerophyUum, a genus 
placed in ·'the Cordaitere, part of the wall becomes de
tached like an operculum to allow the prothallus to 
grow out or possibly to allow the antherozoids only to 
escape, and find their way to the archegoniUm.--Comp. 
Rend. 

... . .. 
It Is reported that a hot spring has been struck in 

the workings oj' the Simplon Tunnel, and the increased 
heat is unbearable. About two miles remains to be 
bored. 
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Electrical Notell. 

Henri " Moissan has succeeded in reducing tantalum 
acid in the electric furnace with powdered carbon and 
has obtained tantalum in a fused state. Hitherto th� 
metal had been known only as a more or less pure 
powder with a density of 10.50. The electrical pro
duct has a brilliant metallic appearance, and a den
sity of 12.79. It is very hard, easily scratching glass 
and quartz, has a crystalline fracture, and is inful;!ible 
in the oxyhydrogen blowpipe. Certain reactions class 
it with the metalloids rather than with the metals 
proper. 

The system of posting and collecting letters by elec
tric trams wliich has been successfully tried in some 
of the northern towns ,of Great Britain, is being 
adopted on the electric tramway system at Sydney, 
in New South Wales, but on a more extensive sca'le. 
The scheme includes the erection of a small clearance 
office at one of the important termini, and letters as 
they are cleared will be sent off by messengers to the 
general ,post office every 15 minutes. In this way, it 
is believed, communication between the suburbs and 
the city will be greatly expedited, and this has cer
tainly been the experience of those places which 
have adopted the 'system in this country. It is also 
proposed to arrange fOJ: boxes to be put on cars run
ning to the railway station, so that 'letters too late 
for the general mail at the post office may be posted 
on any car reaching the station before the departure 
of the mail train. There is some difference of opinion 
at present as to the rates to be paid by the post office 
for these privileges, but it is hoped that a fair agree
ment may be come to which will allow the scheme to 
be put iRto operation. 

In a paper published in a recent issue of Glaser's 
Annalen, M. E. Cserhiiti makes an interesting com
parison as to the relative advantages of steam and 
electric locomotives for main l�ne traffic, using as 
basis figures noted on the Valtellina line. On this line 
it has been found that on the average each ton moven 
a kilometer requires 33.5 watt-hours, as measured at 
the central station switchboard. The daily output 
averages 9,600 kilowatt-hours, the cost per unit being 
1.94 centessimi ( .352c. ) ,  and 1,000 ton kilometers cost 
therefore 65 centes simi (11.8c. ) .  With steam traction 
on the same line the cost for coal was 235.6 centessimi 
( 43c. ) .  An increase in the traffic density would still 
further improve the showing of the electrical plant. 
For equal tractive power the electric locomotive is 
much 'lighter than a steam locomotive, even when the 
tender, weighing from 20 to 50 tons, is not taken into 
account. It appears further that, for some reason or 
another, the coefficient of adhesion is markedly greater 
with the electric locomotive, ranging from 25 to 30 per 
cent of the weight on the axles, while with steam en
gines it generally runs at about 16 per cent. This fea
ture of the electric locomotive is particularly favor
able in the case of mountain lines. The internal fric
tion is also much less. Thus, in the case of a steam. 
engine running at 40 miles per hour, the resistance is 
about three times as great as that of wagons carrying 
an equa'l load ; while with the electric engine it is 
only 20 per cent more than in the case. of ordinary 
wagons. 

In a report presented to the International Congress 
at Dusseldorf, L. Gerard gives his experience with 
electric traction on the Charleroi-Brussels canal. He 
finds that the ordinary towpath is quite unserviceable, 
the coefficient of traction being 4 or 5 kilogrammes per 
ton. The number of units taken per barge-kilometer 
varied with the time of year; i. e., with the condition 
of the towpath, between 3.04 in March and 2.24 in 
October, 1901. The efficiency of the tractors after a 
year's service is about 0.48. Unloaded an!! traveling 
at 4 kilometers per hour, the tractor takes 4.1 kilo
watts ; when hauling a barge of 70 tons at the same 
rate, the power required �s 4.86 kilowatts. The wear 
and tear on the wheels of the tractors, which are of 
cast Martin steel, is very serious ; and the author con
siders that repairs of all kinds cost three times as 
much as they do on an ordinary tram line of the same 
length. It had heen supposed that either heavy trac
tors would be necessary to secure adhesion or that a 
rack rail would be necessary. Experiments were un
dertaken on the canal with a view to finding the pull 
at starting. With a heavy tractor running on the tow
path, and a pull falling from 625 kilogrammes to 120 
kilogrammes, a speed of about 3.5 kilometers per hour 
is reached in 50 seconds, with a barge of 70 tons ; 
with a tractor weighing 1,650 kilogrammes, and giving 
a steady pull of 264 kilogrammes, the same speed 
would be reached in about 30 seconds. Some experi
ments which were carried out at Oisquercq under rath
er unfavorable conditions showed that full speed could 
be reached in about 45 seconds with a light tractor on 
rails; and this tends to confirm the result of theoret
ical calculations. Gerard therefore advises that rails 
sho1,lld be laid on the towpath, and the experiments 
continued. 
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Engineering Notes. 

On June 30 last there were 57 warships of 319,700 
tons displacement in course of construction in Eng
land. Of this number 12 vessels were being built in 
royal dockyards and 45 in private yards. 

According to the latest account the great Simplon 
tunnel of the Alps is about three-quarters completed, 
and when finished will be 14 miles long" or twice the 
size of thJl Mont Cenis bore. It is expected that the 
Simp10n tunnel will be ready for use in about two , 
years. One of the greatest obstacles encountered in 
the work is the high temperature in the center of 
the bore, which compels the employment of two gangs 
of men on short shifts. Power for compressing air for 
the drills and refrigerating the tunnel is furnished 
by a fiow of water from the south end of the bore 
at the rate of 15,000 gallons per minute. It is esti
mated, that the cost of the tunnel alone will be about 
$1,000,000 per mile, or nearly the same as the contract 
for the subway under New York city.-Engineering 
and Mining Journal. 

In a paper read before the Aberdeen Mechanical So
ciety, a few suggestions were made on the subject of 
belt-dressing. Leather belting can be made to trans
mit the maximum of power when careful attention is 
paid to its condiFion. The driving face of the belt 
should be kept in a clammy or mastic state by apply
ing a good coating of a trustworthy belt dressing at 
intervals of about eight weeks. The dressing should 
be made up of fish oils and animaf fat to a consis
tency of soft ointment, spread over both sides of the 
belt with a square brush like a shoe brush. A belt 
attended to in this way wi'll run much slacker than a 
dry belt, and the pulling side will hug and suck to the 
pulleys, while lifting the load without slip. There 
will be no loss of power from overstrained bearings ; 
a dressing of this sort keeps the leather fresh and 
prevents the atmosphere from penetrating into and 
drying the natural sap out of the leather, while pre
serving its life for many years. Mineral or vegetable 
oils should never be used. Castor oil dressing soon 
causes leather to perish and rot. Boiled linseed oil 
makes a capital dressing for cotton belting; it soon 
oxidizes and gives the cotton belt an elastic gummy 
driving face. 

The most reliable method to determine the steam 
consumption of an engine is to make an evaporation 
test; that is, to measure the water fed to the boiler 
in a given time and delivered to the engine in the 
form of steam. This method, however, entails consid
erable trouble and expense. So engineers often figure 
out the water consumption from indicator diagrams. 
The terms water consumption and steam consumption 
are here used indiscriminately, for a pound of water 
will produce a pound of steam at any pressure. Fig
uring that way can never be wholly accurate, because 
the data requisite to insure results are not thus pro
curable. That is, the amount of water accounted for 
by the indicator is always considerably less than it 
ought to be because of cylinder condensatioll, valve 
and piston leakage, to the extent that it might be 
that only 50 per cent, or at best not more than 90 per 
cent, of the water passing through the cylinder would 
be accounted for by the indicator. But if the cylinder 
were properly steam jacketed, or if superheated steam 
were used, and there were no leakage of steam froni 
valves or pistons, the water consumption could be 
closely calculateu from an indicator diagram.-Mining 
and Scientific Press. 

A German invention recently announced comprises 
a system for obtaining motive power economically by 
the use of working fiuids having widely different boil
ing points, which are employed in the motor cylin
ders at temperatures above the critical 'temperature. 
From a general description, it seems that the in
vention embodies a combined steam and gas engine 
and a liquefied carbonic acid apparatus. In this com
bustible gas drawn ' from the producer or generator, 
or from any other suitable source, is forced iruto the 
motor cylinder ala'ng with oxygen, or air rich in oxy
gen, drawn from a holder, and is there ignited. At 
the same time superheated water is injected from a 
heater, and is converted into steam, the quantity of 
heat supplied being such as to keep the temperature 
above the critical point. The exhaust from this cyl
inder is then circulated round the carbonic acid cylin
der, and through a coil" tube generator, in which the 
liquid carbonic acid is gasified, and a portion is then 
finally delivered into the gas producer, to be reduced, 
and the remainder is discharged into the chimney. 
The exhaust from the carbonic acid engine is again 
liquefied to be used again in a coiled tube condenser, 
cooled by an ammonia compression apparatus, consist
ing of a compressor and water-jacketed condensing 
coil. When liquid oxygen is emp1oyed, its pressure 
may first be utilized in another working cylinder be
fore it is passed into Ithe gas producer or generator. 
Amon.g the liquids of low boiling point that may be 
utilized are alcohol, benzol, ether, acetone, and sUl
phurous acid. 
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�3 
Ge.l'lDan Toy lIndustry. 

The toy industry of the Erzgebirge, or Ore Mount
ains, which has been developing for centuries, has been 
slowly drifting into economic diffieulties. With the 
application of steam power and modern machinery to 
the production of toys the house industry has been 
gradually forced to the ' wall. With an increase in the 
price of wood and a decrease in the price of the fin
ished product these people of the mountains have been 
put into a position where it is necessary to toil night 
and day for a meager existence, which is apparontly 
becoming more and more severe. 

For some years the labor press of this part of the 
country has bllsied itself with a portrayal of the 
wretched conditions e'xisting among the peasants of 
the mountains, with the result that an investigation 
was recently made by the industrial commission of 
Freiburg which largely substantiates even the strong 
representations of the labor organs. The main point 
of the report of this commission may be summarized as 
follows : 

The number of large establishments engaged in the 
manufacture of toys is increasing. This might be con
sidered prima facie as a welcome sign were it not for 
the fact that the toys are not manufactured upon the: 
regular factory plan with hired hands, but are made , 
by men who have rented space and machines quite 
independently of one anOther, and who form a �prt of 
voluntary association banded together only for the sake 
of economy in roof :and equipment, but carrying on 
their own separate businesses. A disinclination is said 
to prevail among the young men to enter a factory on 
the basis of wage-earners and be subjected to the im
mediate control, supervision, and direction of an em
ployer. Rather than earn the higher income afforded , 
by the factory wage the young men in the hills prefer 
a much more meager existence in the indep@ndence and 
freedom of their own homes. Because of the fact that 
the inhabitants of the mountains make but few and 
simple demands upon life, the real wretchedness ' of 
their situation is said to be but rarely fully appreci
ated. 

The wage conditions existing in the toy industry can 
be readily observed fmm the following figures prepared 
by the commission referred to: The most remunerative 
branch of the trade affords a gross income of froIll 24 
to 40 marks ( $5.71 to $9.52) per week, one-half of 
which may ' be considered as profit. In other branches 
the net income is as low as 6 to 9 marks ( $1.4� to 
$2.14)  per week. It must be remembered that these in
comes are not the earnings of a single person, but rep
resent the labor of entire families. 

How inconceivably small the price paid for certain 
kinds of toys is can be seen in the case of pencil box€s 
of the cheapest quality, for which the maker gets from 
48 to 58 cents per gross. 

The daily meals of these people are reported by the 
commission to be confined largely to potatoes, linseed 
oil, bread, and coffee, and, at times, meat on Sundays. 

With the price of wood rising, toy factories increas
ing in numbers in other parts of the oountry, and the 
price of toys falling, it seems that the people of the 
Erzgebirge must, in their increasing wretchedness, find 
some other means of sustenance. Exporters of toys 
who operate large factories in this neighborhood report 
good business and are of the opinion that the hou�e -ill: '  
dustry of the Erzgebirge is doomed, and that the peas� 
ants will be forced to give up their independent produc
tion and enter 'factories. 

' 

• • • • •  
CerlulD SIUclde. 

Sterba has obtained cerium ' silicide, CeSi2, in the 
form of steel-gray, brittle, microscopic crystals, by 
heating together in the electric furnace cerium oxide 
and pure crystalline silicon. Reaction is immediate, 
and is complete on fusion. The button of crude sili
cide is freed from adhering silicon by digestion on the 
water-bath with caustic potash, when CeSi2 is left in a 
pure crystalline condition. It is insoluble in water, 
has the specific gravity of 5.67 compared with water at 
17 deg. C., and is insoluble in organic solvents. Hy
drogen is without action on it at all temperatures. 
Fluorine combines with it, in the cold, with incandes
cence ; iodine, bromine, and chlorine only when heated. 
At ordinary temperatures, air and oxygen are without 
action on it, but when heated to redness the latter com
bines, and, in a fiame, CeSi2 burns with brilliant sparks. 
Sulphur and selenium combined with it at their boil
ing points with a slight emission of light. Gaseous HCI 
attacks it at a red heat. HCl and HF in solution and 
other mineral acids decompose it, liberating hydrogen. 
Organic acids only react with it when heated. Alka
lies in aqueous solution have no action, but the same 
in a state of fusion combine, with incandescence. CeSi2 
melts in the electric furnace, formiIig a crystalline, 
silvery mass when cooled. In general properties it 
differs from calcium silicide, and resembles the com
pounds of silicon with the "heavy metals. It is quite 
distinct from the cerium silicide, Ce2Si, obtained in 
1865 by Ulik, by the electrolysis of cerium lluoride . and 
of potasslum,-Comptes Relld. 
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BXPEBDIEBTS WITH KO'l'OB·DBIVEN AEBOPLANEB 
Our Illustrations depict experiments with an aero

plane carried out recently by Mr. Gustave Whitehead, 
of Bridgeport, Conn., who has been studying the sub· 
ject of mechanical flight for upward of flfteen years. 
In one of the pictures is shown a light· weight, two
cycle motor, which was used on the aeroplane in a 
recent experiment. 

Unlike Lilienthal and Chanute, Whitehead does not 
attempt to soar by jumping off a hill or precipice. 
He is content, on the contrary, with flying near the 
ground, if he can only solve the problem of rising 
from it quickly at will, and descending gently when· 
ever and wherever he wishes. 

The method of soaring used by Mr. Whitehead con· 
sists in running with the aeroplane against the wind, 
preceded by an assistant who draws it with a rope 
when it leaves the ground. When sufficient speed is 
attained, the operator, by tilting the aeroplanes slight· 
ly upward, can leave the ground and skim along in 
the air, as shown in one of , the photographs. The 
trimming of the aeroplanes, both longitudinally and 
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pression is employed, the sole compression space be
ing the small dome on top of each cylinder, in the top 
of which is seen the sparking plug. The motor, being 
of the two-cycle type, is valveless, with the exception of 
light aluminium check valves, through which the gas 
passes before making its entrance into the sheet·steel 
crank case (which is divided by a central partition) 
through the holes seen in its side. Splash lubri· 
cation is employed in the crank case, and oil 
is fed to the cylinders from two oil cups. A 25-
inch wire wheel was used as a flywheel, and carried 
fan blades for assisting in cooling the motor. Its di
mensions are 18 inches high by 12 inches long by 8 
inches wide, and in the experiments made with it, a 
two·bladed propeller 4% feet in diameter was fas
tened on the motor shaft and revolved at a speed of 
1,000 R. P. M. As the motor has four disk flywheels 
inside its crank case, the large wire-spoked one is not 
absolutely necessary, and in ac�ual tests, when mounted 
on the aeroplanes, the motor was found to work equally 
well without it, thus reducing the total weight of the 
motor to 471k pounds. 
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ficient to move the machine against the' wind. The 
total thrust, or, in this case, pull of the propeller was 
found to be 280 pOllnds, while all that is needed to 
keep the machine in the air, according to the dyna
mometric measurements made when it was drawn by 
a man, is a pull of 28 pounds. Making the propellers 
pull, instead of push the machine, aids greatly in 
maintaining its stability. 

Having proven that a less powerful motor will do 
the work, Mr. Whitehead is now constructing one of 
6 horse power which will weigh between 25 and 30 
pounds. He intends to drive two 4%-foot propellers 
with this; by means of bevel gears, giving the proper 
speed reduction for obtaining a speed of 600 to 800 
R. P. M. of the propellers. Besides this smaller tWI?" 
cylinder motor, he is also constructing a four-cylin· 
der one, of 10 horse power, which he expects will not 
exceed 40 pounds in weight, aluminium being used 
as far as possible in its construction. This is to be 
used on an improved aeroplane with which the in· 
ventor hopes to be able to rise vertically in still air. 
travel horizontally, and descend vertically again. 

GHding Near'tJ?e Ground Against a 15-lIllle-an-Hour Wind. Rear of AerOplane, Showing Pyramidal Rudder. 

Front or Aeroplane, ShOWing Operator In Position. 12 H. P., two-Cycle Motor with Wire Flywheel; Weight, 54 Pounds. 

transversely, is accomplished by the operator shift· 
ing the position of, his body, and the proper trim
ming necessary to keep from taking a plunge is quite 
a delicate matter. A . puff of wind striking the aero
planes harder on one side than on th� other can also 
easily upset their transverse stability, unless the Ope 
erator is quick. to counteract it. 

After practising considerably at balancing the aero
planes when drawn by, a man, Mr. Whitehead at 
length designed and built a light-weight, two-cycle 
gasoline motor ' for propelling ' them; ' This motor is 
of the air-cooled type, and has numerous loops of alu-

, minium wire fastened to the two cylinders in order 
to radiate the heat. The ' inventor says that he has 
found' aluminium to be much better for this purpose 
than copper, which is the metal generally employed. 
The cylinders ' ot the motor have a ' 4-inch bore and 
a 4 %-inch stroke, ' and it is ' designed to ' run ' 
at speeds of· from 1,000 to 2,500 R. P. M. , It de
velops ,12 ' horse power at the latter speed, and · its ' 
weigl1t complete is but 54 pounds, or 4% pounds per 
horse power, which shows it to be one of the lightest 
gasoline motors ever built. Over 100 pounds com· · 

EXPEBlJlENTS WITH THE WHITEHEAD AEBOPLANE. 

The three aeroplanes are spaced 3 feet apart and 
are 16 feet long by 5 feet wide. They are made up of 
spruce wood frames, covered with muslin, and are 
Buitably braced with diagonal wires. There is a 
space in the center of the lower one for the operator, 
who hangs from the two forward uprights and keeps 
the apparatus in trim by shifting his body. A rigid, 
pyramidal-shaped rudder projects from be'hind. 

After ascert�ining, by loading himself with sand· 
bags, that the aeroplanes were capable of lifth'lg the 
extra weight of the motor and propeller, the motor 
was attached to ,  the two longitudinal projecting rods 
of the lower aeroplane, and carried ' the propeller in 
front of it on its crank shaft. By running ' with, the 
machine , against the wind; after the motor ' had been 
started, the aeroplane was made to skim along above 
the ground at heights of from 3 to 16 feet' for a dis
tance, without the operator touching, of ' about 350 
yards. It was possible to have traveled a 'much longer 
distance without touching terra /irma, but for the opere 
ator's desire not to get too far above it. Although the 
motor was nof developing its full power, owing to its 
speed: not exceeding 1.000 R. P. M .• it developed , suf· 
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This is the desideratum of the aeroplane flying ma
chine. 

.. ... . 
The Current Supplement. 

The current SUPPLEMENT, No. 1446, contains the 
second installment of "The Mechanical Handling and 
Conveying of Coal and Coke," illustrating the best 
foreign practice. "The Siemens & Halske Fire 
Alarms'; gives detailed illustrations of the Berlin 
flre and accident alarms, and other types are shown 
as well "Practical Receipts for Silvering" gives a 
considerable number of valuable formulae. An arti
cle on a "Unique Color and Paint Laboratory" is de· 
voted to an up-to-date technical and research labora· 
tory built with special reference to the examination 
of paints and dyestuffs. "Artiflcial Silk, a Problem 
in ' Chemical Invention," describes this most interest· 
ing dUplication ot nature's work. "The Present State 
of the' Art of Electro-Culture" is by Emile Guarini. 
The usual Engineering Notes, Electrical Notes, Trade 
Notes and Recipes, Selected Formulae and Trade 
Suggestions from United States CODsuls wlll be 
found in their accustomed places. 
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A SINGULAR PROFEBBIOll. 
BY FROII'. o. 11'. HOLDER. 

Among the more or less singular inqustries followed 
in the West is that of systematic grave 'looting, or as 
it is politely and euphemistically called, the "excava.
tion of mounds," the object of 
which is to secure the various 
articles of stone, wood, and 
shell which were deposited in 
the graves of the ancient Cal
ifornians, it being the prac
tice from the earliest times to 
bury with the dead all his or 
her possessions. The custom 
of grave or mound digging 
was started about twenty-five 
years ago, when the govern
ment, having heard of large 
deposits, mounds, and graves 
on the Pacific coast, organ
ized an expedition in the in
terests of science, and made a 
careful and prolific investiga
tion of the entire coast. How 
much materia'l was secured is 
not known, but it doubtless 
amounted to tons, and en
riched several institutions of 
science, giving to the public 
in this country and England 
the first really valuable collec
tions telling the story of the 
past history of the natives of 
the Pacific coast. Had the 
action of the National Mu-
seum been delayed, the opportunity would have been 
'lost, as a looting epidemic spread over the land soon 
after, and every ancient burial place along the coast 
was searched. As a result of these early investigations, 
there is a good Californian collection in England, one 
in the National Museum, one in Salem, and one in the 
American Museum of Natural History, New 
York, while others have fine collections, made 
at various times. 

It would be manifesUy impossible to take all 
the material representing hundreds of years of 
life on the Pacific slope, hence there - is yet a 
field for the explorer, and he is represented by 
a number of collectors who sell what they find 
to the various curiosity dealers ; and so the 
household gods of the ancients are distributed 
all over the country. 'The old graveyards are 
found al'l through the Southwest. In many In" 
stances the dead were evidently buried eit�er 
in the huts or in the very town where people 
lived. This was illustrated at Avalon, Santa 
Catalina Island, where a large Indian town ' of 
unknown antiquity was situated. When the 
writer first visited the island fifteen years ago, 
a large black spot could be distinguished ' to 
the rigltt of the bay of Avalon, or to the north, 
some distance offshore; It was perfect'ly black 
and was, ,as may be assumed, a typical .kitchen
midden, a townsite on' which 'fires had been 
built and people had cooked and lived, possibly 
for ages, so long, in any event, that the ground 
had been stained and burned black. 

When a native at Santa Catalina, or Pimug
na, as it was called, died, he was buried in a 
shallow grave in or near his hut, and all his 
household goods were placed by his side
mortars, pest'les, fish hooks, and other objects ; and so 
many were buried here that at first it was but neces
sary for collectors to turn over the black sand to find 
mortars, pestles, and skeletons �l mingled in strange 
confusion. Hundreds of objects have been taken from 
this locality, and every time an excavtltion is made at 
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SOme places, stone implements are unearthed, telling 
the interesting story of what was really a Callifornia 
Stone Age. The writer, due to the courtesy of the 
Banning Brothers, owners of this island, made a super
ficial ethnologic survey of the region some years ago, 

Sand Covered Wit\1 Broken Implements at San Nicolas. 

locating town, village, or camp sites, finding forty or 
more. The largest was at Avalon ; another was at 
Descanso Canon; others at White:s Landing, Empire, 
and Johnson's Landing, while perhaps the largest of 
all was at the Isthmus. Here the dead' were buried in 
layers, the writer, by trenching, tracing them to the 

" 
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articles-bell tongues of copper being the most com
mon. They were evidently used as beads to hang about 
the neck; but in no instance was a bell found. Other 
iron objects were mattocks, rough files, sword or knife 
blades, and beads of various kinds common in Spain. 

From this it was estimated 
that the iron-bearing graves 
were two hundred or more 
years old, and those contain
ing stone and shell alOne 
much older, possibly prehis
toric, as judging from the de
posits or mounds and their 
size, these islands have been 
inhabited for centuries. 

In encircling the coast Of 
Santa Catalina-about sixty 
miles-a townsite was found 
in almost every canon mouth, 
and a large one at Little 
Harbor. In the interior there 
were many more, easily lo
cated by the broken aba10ne 
shells which had been taken 
from the coast. Excavating 
has been stopped on this isl
land, and Avalon is now the 
headquarters for a number of 
men who spend the winter 
in searching the neighboring 
islands of San Clemente and 
San Nicolas. The former is 
about twenty miles to . the 
southwest, and abounds in In
dian townsites which are 

readily recognized. Here the dead were often buried 
in ' the sand. The writer while aiding in excavating 
a skeleton, now in the Smithsonian Institution, found 
a place where possibly fifteen or twenty bodies had 
been buried, judging from the broken skulls and 
Ilimbs. ' This had been the location of a fight or 

battle, and the victims had been buried where 
they fell. 

Implement Collectors on the Rocky Cliff, San Clement;s Island. 

San Nicolas lies eighty miles to the north
west of Santa Catalina, and is . a wind-swept 
region which until recently has been the Mec
ca of the collector. He packs up a supply of 
provisions for two or three months, and with 
boxes, paper, and gunny sacks, charters a ves· ' 
sel to land him, with the proviso that · he is to 
be called for 'later on. Life at San Nicolas is 
that of Robinson Crusoe without any of the 
comforts. The island is almost a desert, a re
markable contrast to Santa Catalina and other 
iSlands. There are perhaps two springs, no 
trees, and a waste of sand that seems possessed 
of life, as it is ever moving, blown into the air 
by the ululant winds. At one point only is 
there a semblance of a harbor, a little cove 
into which the sea rushes violently at times. 
Here the goods are landed, and on the adjacent 
beach the tent of the collector and his partner 
is pitched. A more desolate place and a more 
insufferable existence can hardly be imagined, 
fog, wind, and sand almost interminably blow
ing. The tent has to be weighted down to ke�p 
it from sailing off into the air, and the life of 
the collector would not be a happy one were he 
not as a ru'le curiously adapted to it. Again, 
there Is a fascination in finding ancient imple
ments which keeps the average man keyed up. 

fifth, which apparently rested on hardpan. The inves' 
tigations here were interesting, as it was an easy mat
�er to te'll exactly where the Spanish infiuence was felt. 
Thus in the lowest graves there were no iron imple
ments, all the decaying objects being of wood, bone, or 
stone ; but above this, each grave contained various 

Much of the collecting at San Nicolas Is done by the 
wind, that is, it blows the sand from one place to-day, 

' covering another to-morrow,. so that the entire sur,
face of the island is ever changing. 

, The collector takes advantage of this, and patrols 
. the sand, his keen eye on the alert for a new expos-

Uncovered by the Wind at San Nicolas. Camp of an Indian Implemelit ,Collector. The Man on the Right HoldS a " Finder." 

A IWIGULAlL PlioOFEBBIOIf. " THE EXCAVATION OF BURIAL KOUNDS." 
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ure ; and so skilled do these men become, that they 
recognize a specimen if only a portion is exposed. 
They a:lso use a staff with an iron point which is 
thrust into the sand as they move along, thus feeling 
for the objects, skillfully detecting them in this way. 
Another method, and perhaps the one most in vogue, 
is to dig a trench three or four feet deep directly 
through a mound and then work lateral sidings. The 
principal field for this work is a heap of sand, or a 
mound, almost a mile in length and eight or ten feflt 
in height-a vast kitchen-midden upon which the 
natives of this desolate place ilived for years. It is 
strewn with abalone shells, broken mortars and pestles, 
bones of human beings, in fact, every short distance 
are found evidences of this strange occupation. The 
articles as fast as collected are tossed in heaps, at 
night being taken to the camp and later sorted, 
wrapped and boxed_ The vicinity of the camp is apt 
to resemble a Golgotha from the bones and skulls 
strewn about" there being a demand for human skele
tons from various institutions in this country and 
Europe. The col'lection is made up of numerous arti
cles. The largest are stone mortars weighing from 
ten to two hundred pounds, worn out by constant tri
turation with stone implements at first and later by 
the wear of the pestle. These mortars range from 
very small ones, used for paint, to the largest size 
and a variety of shapes_ Among the ceremonial ob
jects are clubs of stone from three to four feet in 
length. One in the possession of Mr. E. L. Doran, of 
Avalon, is a remarkable weapon, a tap from 
which would have crushed a human skul'l. In 
small boxes the collectors pack the beads, thou
sands of which are found, the gathering entail
ing a vast amount of labor_ 

The writer saw a skull uncovered at the Isth
ml.!S, Santa Catalina, in which a necklace had 
evidently been laid upon the face; the beads had 
in centuries found their way, through the decay 
of tIle bone in the eye sockets, into the skul'l, 
which held hundreds, as though they had been 
placed there. One of the most ' interesting finds 
of these collectors are what they term "jewelry 
cases." These are two large shells of haliotis, 
which have been reversed and joined, forming a 
box, the edges being sealed BY asphaltum, quanti
ties of 'which fioat ashore on all the islands. 
Upon shaking these boxes a rattling sound is 
heard, sbowing that somethin'g is within, and 
when the shell is pried open, resting in the 
pearly interior are found earrings of pearl, 
choice pearl beads, a small necklace of shells 
perhaps, and strange objects in stone-good luck 
stones, all of which were maqe from the choicest 
a.balone shells. Doubtless these objects were 
the treasured possessions of some native maiden, 
and were sealed up in this manner and placed in 
her grave. Few objects of this ancient loot have 
such an attraction to the buyer as these, as each 
"case" is different, and few can resist the temp
tation to break open the shells. 

As the days go by on the collecting ground the 
pile of filled boxes and gunny sacks increases, 
and the curiosity hunters become wearied with 
the eternal monotony-sand everywhere, sand 

'aloft in great whirls, now scudding along the 
surface, piling up against every obstruction, al
ternately changing the face of nature. The con
st.ant rush and roar of waves has become mad
dening, the 'lines of shags and their strange 
movements have long since ceased to be an 
amusement, and the isolated men watch and 
count the days when the boat shall appear ; finally, 
when it does, they shake "the dust of the island liter
ally from their clothing and return to Avalon to take 
up their summer avocations as boatmen or oarsmen. 
The iinds are divided pro rata, the partnership is dis
solved, and the highest ,  bidder 'among the curiosity 
dealers obtains the collection, which in a short time 
is spread broadcast over the country. 

• leI • 
Artltlclal ElcctrltlcaUon 0," thc Earth Globe. 

The fact that, in spite of the curvature of the earth's 
surface, electrical waves are capable of traveling over 
enormous distances is scarcely to be accounted for on 
current views as to the mechanism of wireless teleg
raphy. E. Lecher has shown that a possible explana
tion of these phenomena is afforded by the hypothesis 
that the waves are propagated ' on the conducting sur
face of the earth in the same manner as electric oscil
lations will be transmitted along conducting wires. 
This explanation, which some time ago did not exclude 
other hypotheses, seems the on'ly admissible one at 
the ti�e being, on account of Marconi's radiotelegraphic 
transmission through the Atlantic. Herr Lecher there
fore in a lecture recently delivered before the Prague 
German Mathematical Society, once more discusses this 
interesting question; exposing his previous theory in 
a form essentially identical, though somewhat simpli
fied. 

. 

The questibn as to whether it would be possible to 
produce telegraphiC signals at distant poinD, by elec-
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trifying the earth globe in an artificial!. way, though 
involuntarily arising, has so far been put ott because 
of the difficulty, nay impossibility, of a similar under
taking. Yet, in a certain sense, there occurs such an 
artificial electrification of, the earth in wireless tele
graphy. After being thrown away from the earth by 
the transmitting antenna and traveling through the 
latter a way superior to 50 meters, either electricity 
will return to the earth to be repel'led once more, and 
soon. As every antenna is connected to the earth 
either directly or by means of a condenser, the earth at 
this point will be charged periodically alternately with 
positive and negative electricities by the oscillations 
produced in the long vertical wire, termed antenna. 

, Now these electrica'l charges will be propagated along 
the surface of the earth in a manner perfectly analo
gous to the transmission of water waves on a water 
surface. The receiving antennlll will thus as well re
ceive alternately positive and negative charges that 
will give rise to oscillations infiuencing the cohereI'. 

In order to understand these phenomena, it is neither 
necessary to discusE> the question of ether nor that of 
ether waves, nor will Maxwel'l's theory necessarily have 
to be' resorted to. That, in fact, these alternative 
charges of the different points of the surface will 
be attended by vertical oscillations in the dielectricum, 
that, to put it in the language ' of that theory, ether 
waves will be produced, �oes without saying; , with the 
explanation suggested by Lecher, however, this is a 
fact of only secondary importance. 

SHIP BRAKE FOR PREVEXTING COLLISIONS AT SEA. 

The fol'lowing experiment is suggested by this the
ory : Two points a and b being ��en on the surface 
of the earth, so that a·b is in the direction of the trans
mitting antenna ; if a b be equivp.lent to one-half of the 
wave-length, a and b will alternately be charged posit
ively and negatively with the same period as that of 
the oscillations themselves. PlaCing in a and in b hori
zontal metal plates of a certain extent and uniting both 
points by means of a horizontal wire, will give rise to 
electric oscillations in this wire. 

A similar experiment would be interesting not only 
as affording a means of testing Lecher's views ; sup
posing that electrioal waves could be detected in this 
way, this scheme would show some technical advan
tages as well. The wire a b, in fact, will act only 
when accurately directed toward the transmitting ,  sta
tion. Moreover, it would be possible to devise simi'lar 
contrivances, affording a means of testing the absorp
tion of oscillating charges by the earth and sea. 

A. G. 
••••• 

llispatches from Widewa.ter, Va., state that Prof. 
Langley is , still pursued by the ill-luck which has 
marked his recent experiments with his aeroplane. 
On September 3, a spark coil gave out, a valve broke 
in the motor, and its erratic working seemed to indicate 
that another failure might be .looked for. The neit 
day the port propeller, while revolving at a high rate 
of speed, succeeded in wrecking itself among the rods 

and bara of the macbine. 
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A SHIP BRAKE. 
Mention has already been made in these columns of 

the fact that the. Canadian government has recently 
equipped one of its vessels-the steamer "Eureka," 
plying on inland waters-with a ship brake ; and we 
are now enabled to present an illustration which 
shows very clearly the nature and operation of the 
device. As the name indicates, the brake is intended 
to check the speed of a vessel. It can also be utilized 
tQ assist in turning about in a limited shipway. Dur
ing a recent trial , made in the St. Lawrence River, 
near Montreal, the steamer was <;lriven ahead at an in
dicated speed of eleven knots an hour. Steam was 
then shut off, and, simultaneously, the brake on each 
side opened. The vessel came to a full stop within . a  
distance equal t o  her own length. The brakes were 
then closed, the vessel sent ahead until the original 
rate of speed was attained, when the engines were 
reversed and the bra,kes opened, with the result that 
all headway ceased· after she had gone but fifty feet
about half her length. In maneuvering the "Eureka" 
at full, speed, she wlll'3 turned also within her own 
length, with one brake thrown open. An examination 
of the hul'l and , brake mechanism after the tests 
showed apparently n,o harmful strain or other dam
age, a,nd in operl!:.ting the brake, no jar or vibration 
WWil observable by those on board. 

This new form, of brake, as will be seen from the 
illustration, is place'<l, on the sides of the hull, and in 
its construction and method of attachment to the ship 

resembles somewhat an ordinary rudder. It ex
tends downwa'rd from the extreme load line of 
the vessel to the bilge keel, convenience of stow
ing and handling the necessary area being se
cured by making the brake relatively deep in 
proportion to its width. The "gate," as it is 
called, consists of a stout plate of steel, heavily 
reinforced, which is hinged verticaly to the ves
sel, and normally, when not in use is folded 
snugly against the side of the ship. A series of 
heavy steel struts are pivotally attached to the 
back of the gate near its outer edge, and also to 
a series of sliding plates which are arranged to 
move horizontally in covered ways, built into the 
structure of the hull. When the gate is folded 
forward against the side of the ship, the sliding 
plates are, of course, at the forward end of the 
covered ways, but as the gate is released, and 
thrown open by the pressure of the water as 
the ship travels forward, the sliding plates travel 
backward in their pockets and compress the 
water that is contained within the covered ways. 
At the rear end of these ways is a number of 
orifices, which allow the water to escape gradu
ally as the gate, in opening, pushes the slides 
backward. The forward edge of the gate is se
cured in place, whel'l the brake is not in action, 
by a se'ries of catches arranged on a vertical 
shaft. The rofl on which the gate is hinged is 
provided with a bevel gear by which the gate 
may be started to open. The method of opera
tion is as follows : When it is desired to stop 
the vessel suddenly, as in the event of a colli
Sion, or when making a landing, the catches that 
hold the forward ends of the gate are released, 
and by means of the bevel gear, the gate is 
Slightly opened. The pressure of the water then 
catches on the forward edge of the gate, swings it 
out to the full-open position, sudden jar or shock 
being prevented by means of the water cushions 
at the back of the slides. The movement of the 
brake can be controlled entirely either from the 

bridge or from the engine room, as may be desired. 
• •• • • 

Simultancous ltianuCacturc o C  Sodium NI.rltc and 
Mal!i8Ieot. 

. The lead and sodiuJIl nitrate employed must be quite 
pure. The lead especially should be free from anti
mony and\copper. The sodium nitrate should not con
tain more than 1 per cent of impurities. The operation 
is conducted in a cast-iron vessel furnished with an 
agitator. At first 350 kilogrammes of sodium nittate 
are introduced and heated to the fusing point, and the 
temperature of the bath raised to 400 deg. The lead 
is then added in successive portions, and the agitator 
put in motion. When about 950 kilogrammes of lead 
have been introduced, the agitator commences to rise, 
which indicates that the resistance of the bath is be
coming too strong. The addition of the lead is then 
stopped and the agitation continued to end the reac
tion. The mixture is afterward fiowed into slabs about 
1 meter in length by 0.50 by 0.10 meter. These slabs 
are broken and treated with water, which dissolves the 
nitrite and deposits lead oxide. The solution "Of nitrite 
is evaporated to , crystallization and yields crystals of 
98 or 99 per cent of purity. 

The Jead oxide is separated from the lead by leviga
tion, dried, calcined, and packed. The �ead, which re
mains as a residue of the levigati9n, is introduced into 
a reverberatory furnace having two chambers, giving a 
temperature of 700 or 800 deg. C., where it is oxidized 
and ylelda lltbarse.-La Revue des Produlta Cbimiqu8I. 
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THE SEAS OF FOG. 
BY EMILE GUARINI. 

I have, on more than one occasion, had the pleasure 
of seeing Switzerland, and, as is indispensable for tb,e 
tourist (without regret, however) ,  of climbing up 
some of those summits for which the little Helveti'an 
republic is celebrated. When I say "climb," I employ 
a very improper word. In Switzerland, in fact, there 
are so many cable railways, which, for a relatively 
reasonable fare, carry a person without fatigue to the 
summit of the highest 
mountains, that he must 
be smitten with intense 
emotion and be fond of 
fatigue and danger to in
duce him to run the risk 
of ascending to almost in
accessible peaks at the 
cost of . thousands of use
less efforts. 

On foot, then, or upon 
railway ( and there is even 
an advantage upon rail
way, since it is possible 
for a person to contem
plate at his ease and with
out any distraction) ,  the 
spectacle to be enjoyed, at 
the summit of the moun
tains especially, is wonder
ful, unique. 

The two mountains of 
which the ascent is made 
by preference are the Rigi 
and Pilatus, both on the 
Gothard line, upon the 
route that leads from 
Brussels to the beautiful 
land of Italy. From the 
top of these mountains, 
the· rising of the sun is one 
of the grandeSt spectacles 
that could be imagined, 
and, even without sunrise, 
the panorama that unfolds 
itself before the eyes leaves 
the spectator mute and 
enraptured in the ,presence 
of these gigantic manifes
tations of nature. For 
several miles round about 
there are unveil-
ed, in a harmoni
ous whole, villages 
hanging on to the 
rocks, hills cov
ered with forests, 
deep and umbra
geous valleys, and 
s p a  r k 1 i ng gla
ciers ; and amid 
t h i s  t i t a n i c  
c h a 0 s, appears 
and then disap
pears the rail
way, which is 
scarcely percept
ible upon these 

,colossal masses. 
But in order 

that this spec
tacle may be en
joyed, the fog 
must 
into 

not 
play, 

come 
since 

in such a case 
ncthing can any 
longer be seen, 
or, rather, what 
is seen is a very 
different t h i n g 
from what the 
tourist came to 
contemplate upon 
the .desert sum
mits. I had a 
proof of this the 
last time that I 
a s : e n d e d  t h e  
Rigi. In meas-
ure as I ascended, 
the weather became worse and worse. Rain, wind, 
glacial temperature, and fog-all were in evidence. 
And yet this unfortunate state of things was of some 
good. Scarcely had I reached an altitude of 3,900 
feet, when I saw spread out at my feet something like 
a sea, of which the huge waves rolled one over an
other, while here and there the points of the neigh
boring summits emerged like rocks and islets. It was 
the "sea of fog" that chance in mischance--that hazard 
-was spreading out before my eyes. 

The accompanying flgures are reproductions of two 
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photographs that were particularly successful. They 
were not taken from the Rigi, but from Mt. Pilatus. I 
am indebted for them to the courtesy of the manager 
of the railway that ascends this mountain. One of 
them gives a vi'ew of the sea of fog at an altitude of 
3,280 ' feet and allows a face view of the panorama 
of the Bernese Alps to be seen. The other shows the 
sea rising 1,960 feet higher. A few summits, a few 
ridges, that of the Rigi-Kulm among them, alone 
emerge from the flaky immensity. 

A SEA OF. CLOUDS. 

ABOVE THE CL011DS. 

J.l'orelgn Englnell at St. Loulll J.l'alr. 

The Pennsylvania Railroad announces that it has or
dered locomotives from France, Germany, Russia, and 
England for exhibition purposes at the St. Louis Fair 
next yea,r, and it may include engines from Japan and 
Italy. It is the idea of the railroad company that in 
making this exhibit they will show the superiority of 
their OWn engines, and incidentally pick up any of 
the good points which they may possess. After the 
Fair, the engines will go into regular service on vari
ous divisions of the road. 

© 1903 SCIENTIFIC AMERICAN, INC 

Cheml.try of Sollll all Related to the YIeld of 
Cropll. 

The Secretary of Agriculture announces that the 
Bureau of Soils has just finished an exhaustive in
vestigatioll of the chemistry of soils as related to the 
yield of crops. The results indicate that practically 
all soils have sufficient available plant food for normal 
crop yields, and thlt't: this supply is constantly main
tained through natural agencies in the soils dissolving 
the material of the soil grains. The difference in 

yield is dependent upon 
the condition and kind of 
cultivation and rotation of 
crops, maintaining certain 
necessary physical condi
tions in the soil, under 
which this plant food can 
be used by the crop. A 
bulletin has just gone to 
press giving the details of 
the investigation, and dis
cussing the influence of 
climate, texture of soil, ro
tation, fertili�ers, and soil 
management upon the 
yield of crops. The work 
is based upon analyses by 
new and exceedingly sen
sitive methods, by which 
the amount of plant food 
in the soil moisture itself, 
which is the great nutri
tive solution for the sup
port of crops, has been de
termined, and not by di
gesting the soils in acids 
which attack the inert 
mineral matter of the 
soils. 

While the conclusions 
appear to be in conflict 
with the opinions held for 
so many years by agricul
tural chemists, they are in 
strict conformity with the 
experience of good farm
ers in all countries, and 
with actual faqts which 
have long been established 
by agricultural chemists: 
The fertility of the soil is 

thus shown to be 
due to physical 
causes which con
trol the supply of 
water and plant 
food whieh .it 
contains, as the 
soil moisture in 
all cases appears 
to be about the 
same in composi
tion and concen
tration. The fer
tility is therefore 
controlled by a 
physical c a u s e ,  
and a ch€mical ' 
examination of a 
soil can not be ex
pected to indicate 
the yield of a 
crop. It is be
lieved that a 
simple phy.sical 
method will be 
devised for deter
mining the rela
tive fe·rtility of 
soils. 

_ . . • .  --
The e l e c t r i c  

working of the 
railway line be
tween Gallarate 
and Milan has 
been so successful 
that the system is 
to be .extended to 
o t h e  r branches. 
The length at 

present worked electrically Is 48% miles. There are 
from 70 to 80 trains per day, 12 of which make the 
run from end to end in 77 minutes, inclusive of stops. 
The continuous-current system is used, and the motor 
cars run daily bAtween 250 and 280 miles each. The 
express trains on .he 25-mile section between Milan 
and Gallarate take only 30 minutes for tlie run. ::-:Jwer 
is obtained- from a central station at Tornavento, and 
distributed on the three-phase system to a number of 
sub-stations suitably distributed over the whole length 
of . the railway. 
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RECENTLY PATENTED INVENTIONS. 

Apparatus I'or SpecIal Purposes. 

COUNTER-PRESSURE RACKING AND 
BUNGING APPARATUS.-H. REININGER, New 
Orleans, La. In the present case the object 
of the Invention Is to provide a new and Im
proved apparatus for racking and bunging beer 
and other carbonated liquids from a storage 
cask or tank Into smaller packages without 
loss of carbonic acid or waste of liquid under 
treatment. 

EngIneering IlDprovelDents. 

MOTOR DRIVEN BY WATE'R-CURRENTS. 
-'1'. A. MACDONALD, Paterson, N. J. It Is the 
object of this Invention to provide an Improve
ment In the class of motors which are adapted 
for utilizing the force of flowing water by 
transforming It into electrical energy or for 
driving machinery of any kind. It Is well 
known to those acquainted with such motors 
that thJY have proven generally unsatisfactory 
for several reasons, and are hence rarely used. 
This device avoids the chief defects of Its pre
decessors. 

VAPORIZER FOR ElXPLOSIVE-ENGINES. 
-C. F. PEARSON, Chicago, Ill. This Improve
ment has ref",rence to a vaporizer Intended 
especially for use In connection with Internal
combustion engines, and the leading feature of 
the Invention lies In Improved 'means for Im
parting a rotary movement to the air, thus 
effecting a more Immediate association between 
the air and the 011. 

TUNNEL CONSTRUCTION.-D. PHILLIPS, 
Pony, Mont. In this patent of Mr. Phillips 
the Invention has reference to Improvements 
In the method of constructing tunnels under 
and on the bed of a stream, an object being to 
provide means whereby a submerged tunnel 
may be rapidly and economically constructed. 

WELL-DRILLING APPARATUS.-C. S. 
WRIGHT, Quaker City, Ohio. In this case the 
Invention relates to an apparatus for drilling 
wells ; and It lies In certain novel features of 
construction and arrangement concerned with 
the mast, the walking-beam and the drums for 
operating the bull-line and sand-line. Means 
are provided whereby the entire machine is 
placed under the control of a single operator. 

Hardware and Tools. 

KNOCKDOWN MITER-BOX.-A. C. BIRGE, 
Cleveland, Ohio. The Inventor's purpose In 
this case Is the provision of a miter-box of 
very simple and practical construction which 
will permit any kind of a hand-saw to be used 
In the box and which may be easily and quickly 
taken down and packed In convenient and com
pact form for transportation and as easily 
set up. 

OPEJRATING DElVICE FOR WINDOW
BLINDS.-A. C. PRICE, Russellville, Pa. , and 
W. J. CONNOR, Bart, Pa. This Invention relates 
to Improvements In devices for operating win
dow-blinds or shutters, the object being to pro
vide a device of this character by means of 
which window-blinds may without opening the 
window be opened and closed and locked In 
either of such positions or locked at any de
sired opening or bowing. 

SNAP-HOOK.-J. A. GAVITT, Pendleton, 
Ore. The principal feature of this Invention 
lles In the tongue and means for mounting It 
and holding It In "lther of Its two positions 
(opel1ed or closed) , these means consisting In 
a slightly-yielding guide attached to the tongue 
and embracing the shank of the hook, whereby 
to mount the tongue to slide toward and from 
the bill of the hook, and In Interengaglng sur
faces on the tongue and shank which act to 
hold the tongue In either of Its positions. 

LOCK.-T. H. REA, Cambridge, Ohio. In 
Mr. Rea's patent the Invention has reference 
to locks of the kind used upon doors, gates, 
etc. More particularly the Inventor's object 
Is to produce a neat, simple, and efficient form 
of lock In which the weights of certain parts 
enter to some extent as factors In the working 
of the lock. 

SASH-LOCK.-J. H. CLEMENTS, Coperas 
Cove, Texas. An object In this Invention Is to 
provide a sash-lock that Is simple, cheap, and 
effective In operation. A further object Is to 
provide a device which may be applied to a 
window-frame to lock the sash without defac-
Ing the frame or sash and one which may be 
applied to windows already In use. Another 
object Is to do away with the use of weights 
to hold the sash at any elevation and provide 
In their place a device equally as effective. 

HeatIng and Ventilating. 

VENTILATOR FOR LEADER-PIPES.-G. 
M. VROOM,E, New York, N. Y. In this case the 
Invention refers to ventilators. for pipes, and 
more particularly for pipes of the type known 
as "leaders" and used for conducting water 
from roofs of buildings to the ground 1)r sewer. 
The general object Is to enable the Interior of 
the leader to be dried quickly, thereby prevent
Ing damage to the sheet material of which the 
leader Is composed. 

01' Interest to FarlDers. 

KNIFE-CYLINDER FOR CORN HUSKERS 
AND SHREDDERS.-E. WiSNER, Caro, Mich. 
The purpose In this Improvement Is to provide 
a knife-cylinder so constructed that the knives 
will be firlhly and simply held therein and so 
that any one or all of the knives may be con
veniently removed to be sharpened or when 
dama&ed and readily and quickly replaced with
out removing the cylinder from the machine 
and without removing any portion of the knife 
retaining or locking mechanism from the cylin
der. 

MachInes and Mech�nlcal DevIces. 

CENTRIFUGAL MACHINE.-J. D. KENNON, 
Duke, Texas. Mr. Kennon's Invention relates 
to centrifugal machines emplDyed as sugar
driers to separate the molasses from the crys
tallized sugar by centrifugal action within a 
rapidly-rotating and perforated cylinder. The 
Invention consists In means for Introducing 
the sugar, washing It, and then discharging It 
In a very convenient, rapid, and effective way. 

FLOUR-PACKER.-C. W. GEIGER, Kirkers
ville, Ohio. This Improvement Is In the nature 
of an attachment to a flour-packer of that 
form In which a barrel or sack Is raised upon 
a platform until It slips over a filling-tube In 
which rotary packing devices operate to pack 
the flour from a hopper Into the barrel or sack. 
The platform Is maintained In an elevated posi
tion by a brake-wheel and brake, and when the 
packing Is complete the ' driving-gears which 
opera te the packing devices are disconnected 
by a shipper-lever, the brake-wheel Is released, 
and the platform, with the barrel or sack, de
scends to the floor. 

BALING-PRESS.-W. C. SPURGEON, Milroy, 
Indiana. A main object In this Invention, 
which relates to improvements In baling-presses 
for hay or light material, Is to provide In 
connection with a press a simple means to 
facilitate the . applying of the blndlng-wlres
that Is, to provide In connection with a baler 
a device by means of which the operator stand
Ing at one side of the machine may apply the 
wires, thus reducing the time usually required 
In the operation. 

' 

VOTING-MACHINE.-G. JOHNSON, Pigeon
cove, Mass. The Intention of this Inventor Is 
to provide a new and Improved voting-machine 
arranged to permit a vote.r to vote by manipu
lating certain mechanical devices or by re
sorting to writing, to allow voting a straight 
ticket or for candidates Individually, to allow 
separate voting by females, and voting for 
amendments, licenses, etc. 

PertaInIng to VehIcles. 

SWINGLETRElE.-P. KRALL, San Francisco, 
Cal. The aim of this Improvement Is the pr(}. 
vision of novel ' features of construction for a 
swlngletree which absorb the jar and cushion 
the shock usually communicated to the shoul
der of a draft-animal when attempting to start 
the movelJ'ent of a heavy load' 'or when moving 
a loaded vehicle over a rough road. 

RUNNER ATTACHMENT FOR BICYCLE
FRAMES.-F. DUPRAS, Marquette, Mich. It 
Is the object of Mr. Dupras In his Invention 
to provide an, Improved run tier attachment for 
the ordinary bicycle-frame, the attachment In
cluding a driving mechanism which Is operated 
by the ordinary chaln-and-sprocket gear em
ployed on bicycles. 

MIscellaneous. 

STORE-FRON'll SASH.-J. B. PHELPS, Men
dota, Ill. Among other objects this Inventor 
seeks to provide an Improved mounting which 
holds a glass securely In place without the use 
of putty, allows for expansion and contraction 
of the glass and for the settling of the store' 
front or sash-frame, so as to minimize the 
tendency of the glass plate to become broken, 
to permit the plate-glass to be mounted with
out cutting the glass If Its edges are not true, 
to make provision for fitting two or more 
plate-glass panes to an angle corner , or post, 
and to provide for circulation of air through 
the show-window and on the Inner surface of 

CLAMP.-N. K. TEILBORG, Wausa, Neb. The the plate-glass. 
invention relates to wood-working ; and Its ob- FIXING TRAY.-G. T. McKINNEY, Walla ject Is to provide a clamp which Is simple Walla, Wash. In this patent the Invention reand durable In construction, very effective In lates to Improvements In trays of the character operation, arranged for convenient use on car- generally known as "photographic" trays and penters' and wheelwrights' work-benches or employed for the purpose of fixing photographic sawbucks and other devices, and arranged to plates or films. The principal object In this securely clamp a board or other piece of work case Is to provide a device of the character In position for the mechanle to work on It. specified, which will enable' plates or negatives 

HANDSAW.-R. F. E. OKRASSA ,  Antigua, of various sizes to be thoroughly fixed 'wIthout 
Guatemala. The claIm of th:s Invention for ' employing a great amount of solution. Means 
an object Is the provision of a new and Im- are provided to prevent Injury to negatives, 
proved handsaw which Is simple and durable and also to avoid using a large number of 
In construction, readily adjustable for accom- separate trays. 
modatlng saw-blades ,snd for giving the de- CURTAIN-DISPLAY APPARA'l'US.-M. J. 
sired tension to the ·saw-blade, and arranged BEBB, Xenia, Ohio, and El. G. EATON, Athens, 
to allow a convenient removal of a worn-out Ohio. These Inventors have obtained a' former 
blade and insertion of a new one. patent for a curtalil-dlsplay rack so constructed 

as to support curtains or other fabrics and 
facilitate their display. Their present Inven
tion has for Its object to provide an attach
ment for such rack, Its functions being to fur
nish an Improved support for the dust-curtains, 
which protect the display-curtains, and to pro
vide a bearing for the upper end of the rod 

Representatives for Spa!n.-HOrmaechea, Elorriaga 
& Co., Calle Libertad No. 1. Po. 10., Bilbao, Spam. Oller 
their services to represent American manufacturers of 
novelties and new patented Invention.. Will handle 
agencies to entire satisfaction, guaranteeing best ser
vice. A 1 references furnished to parties Interested. 

or shaft upon which the arms for supporting rl��l' ���'� !��:fl� iBA:El���. \�\����=I·�" the displaying-curtains are journaled. ! I 1m � "\�m Mlt71 firi I i  \ 
WINDOW OR DOOR SCREEN.-A. S .  I I ' � II WINN, Escanaba, Mich. The purpose In the tB3 Note8 'I  �� present case Is to provide such a construction �� -".. for the tops and the partition-moldings of any �i'I and vuerzes. 

type of window or door screen that files or 
other winged Insects may readily pass out from 
a room, but will be effectually prevented from 
flying or crawling In through the openings pre
pared for their exit. 

SPINNING-TOP.-C. MARX, New York, N. Y. 
The Invention has reference to games and toys, 
consists of novel features and parts and com
binations of the same, and has for Its object 
the provision of a new and Improved splnning
top arranged to allow spinning of a series of 
tops at one time by one exertion of the opera
tor. 

NOTB.-Copies of any of these patents w!l1 be 
furnished hy Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the InventiOn. and date of this paper. 

Bustntss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

will lind inquiries for certain clWlses of articles 
numbered In conRecutlve order. If you manu
facture these goods write us at once and we will 
,;end you the name and address of the party desir
ing the mformation. iu everY t'ase it is neces
sary to gIve the nUlDber 01' the InquIry. 

MUNN &: CO. 

Marine Iron Works. Chicago. Catalo/ilue tree. 
Jnqllh'y No. 4ii8fi.-For makers of hay presses 

with gUBoJine enjotines attacbed 
AUTo8.-Duryea.- Power Co .. Reading, Pa. 
For logging engines. J. S. Mundy, Newark, N. J. 
Inquiry No. 4liS7.-For the makers of the Remy 

or Remey gaso1ine engiuemagneto igniter. 
U U. S." Metal Po1isb. Indianapolis. Samples free. 

po
T
c
t�r��r

f
!�;.t�SS.-For manufacturers of smali 

Handle & Spoke Mchy. Ober Mfg. Co., 10 BeJl St., 
Cbagrin Falls, O. 

' 
Inquiry No. 4li89.-For makers of fusible links 

for fire doors. 
Mecbanlcs' Tools and materials.· Net price catalogue. 

Geo. S. Comstock, Mechanicsburg, Pa. 

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

no attention will be paid tbereto, Tbls Is for 
our information and not for publication. References to former artieles or answers should give 
date of paper and page or number of questiun. Inquiries not answered in reasonable time should be 
repeated; correspondents' will bear in mind that 
some answers requirp not a little research, and, 
tbougb we endeavor to reply to all eltber by 
letter or in this department, each must take 
bls turn. Buyers wishing to purchase any article not adver
tised In oUr columns will be furnlsbed wltb 
addresses of houses manufacturing or carrying 
the same. Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. Scientific American Supplements referred to may be 
bad at tbe office. Price 10 cents eacb. Books referred to promptly supplied on receipt ot 
price. Minerals sent for examination sl10uld be distinctly 
marked or labeled. 

( 9174) F. M. L. alilks : Does the con· 
stellatlon known as the "Big Dipper" make a 
complete revolution about· the north star dur
Ing the year ? At present the "handle" points 
down toward the earth during the early even

.. Ing. Does It ever come Into such a position 
that the Imaginary contents would be spilled 
out ? Appreciating the favor of a reply. A. 
The Great Dipper makes a complete revolution 
around the north star every twenty-four hours. 
If you will observe at eight o'clock and for sev
eral hours after that time, you will see Its 
change of position. When the basin Is at . lts 
lowest It will hold water, but In twelve hours 
It will be Inverted and will be bottom side up, 
nearly up' to the zenith. There Is also an lin
nual motion around the nortll. star. If you 
will observe at eight o'clock through a year you 
will see that It slowly changes Its position as 
referred to the north star as a center, from 
week to week, so that In a year It will occupy 
all positions on a circle of which the north star 
Is the center. 

( 9175) F. A. A. writes us : I would l nqu h'y No. 4ii90.-For makers Of Hook and Lad
der uutflt like to ask If you could make a list of books 

Sawmill machinery and outfits manufactured by the that Y9u publish on astronomy In their order Lane Mfg. CO .. Box 13, Montpelier, Vt. of adfanced lessons for a student, such as 
aii\::�:�rn::';g

t,��1.-For manufacturers of port- starting with an elementary course and contlnu-
Let me sell your patent. I have buyers waiting. Ing to an advanced one ? I am very anxious to 

Charles A. Scott, Granite Building, Rochester, N. Y. study astronomy In all Its fOl:ms and am not 
Inqniry No. 4li9�.-For the manufacturers of the posted on Instruction books If there are such. 

Perfection Can Siphon. A. We would advise that you begin your read-
SpeCial and Automatic Machines built to drawings on Ing of astronomy with Todd's New Astronomy 

contract. The Garvin Machine Co., 149 Varlck, cor. price $1.50. After that might come Todd's 
Spring Streets., N.Y. Stars and Telescopes, price $2. Nexl Young's 

I nquiry No. 4.i93.-For makers of damper regn- General Astronomy, price $3.50. This ,last will 
lators for boilers. Involve more mathematics than the first books 

FOR SALE.-United States, Canada and Great Britain named. After these are mastered you should 
patents that will control the steam hose trade. L. T. take some work on practical astronomy and Foreman, Omaba, Neb. the use of the Instruments of an observatory 

Tnqulry No. 4:i94.-�'or makers of entom\lIOglCal l You cannot become an astronomer except by pins. 

I working In an observatory and handling the In 'fhe largest manufacturer in the worJd of merrY-Jro- . 
rounds� shooting galleries and hand organs. For priCetl struments. We can at a later tIme advise you 
and terms write to C. W. Parker, Abilene, Kao. I still further, as to books, but as new and better 

Inquln No. 4:i9:i.-For makers of gut for use In ones are all the time appearing It Is not advls 
tenniS racquet.. . able to give too many at present. 

'l'be celebrated " Hornsby-Akroyd " Patent Safety OIl (9176) L. A. W. says: I have a one-
Engine is built by the De La Veri/ne RefrIgerating Ma

chine Company. Foot ot East 13Stb Street, New York. 
Inqniry No. 4ii96.-For makers of s b a n k s  or 

shank pins for pearl buttons. 
Contract manufacturers of hardware specialties, mB:

chlnery, 8tamplngs. dies. to018, etc. Excellent market.. 
ing connections. Edmonds·Metzel Mfg. Co., Chicago. 

Inqniry No. 4ii97.-For parties engaged In ena
tI)ellngon WOOd. 

Manufacturers of patent articles, dies. metal stamp
ing, screw machine work, hardware specialties, machin
ery and tool •. Quadriga Manufacturing Company, 18 
South canal Street, Cblcago. 

Inquiry NO •. 4li9S.-For machinery for making 
collapsible tin tubes. 

W-ANTED.-New novelties that are ready for the mar
ket. Must possess merit to justify extensive advertising 
In this and �'orelgn Countries. What lia"" 1/O'U' Wizard 
Novelty Co., Inc., l007 Filbert Street, Pbiladelphla. 

Inquiry No. 4li99.-�·or makers of spirit levels, 
unattacb ed. 

story cottage 24 x 36, ground floor divided Into 
five rooms, with a yestlbule, south front, 9-foot 
ceilings. Cellar 1 6  x 20 under center Of house 
brick chimney from ground up. Will you kind 
Iy advise me the cheapest method of heating 
hot water, steam, or hot-air furnace-from a 
standpoint of amount of coal consumed, and 01 
the three methods which Is the most sanitary 
A. The comparative economy and convenience 
of hot-air, hot water, and steam-heating plants 
depend largely on the size and character of 
the buildings In which they are used, and al 
three systems we believe may be· equally sanl 
tary If they are properly Installed In buildings' 
to which they are adapted. In your one-story 
cottage we believe that you will probably find 
the hot-air furnace the cheapest and most eco 
nomlcal of coaL It will also tend to Improve 
your ventilation and thus help to keep the air 

Jr' Send for new and complete' catalogue of Sclentl(lc In your rooms pure. 
and other Books for salehy Munn & CO., 361 BrOadway ( 9177) H. B. A. asks : I have a smal New York. Free on application. 

telescope, the front lens of which measures 
nJv .... y�!:.y �o. 4600.-For dealers In aluminium about 1 1,4  Inches. Will you please tell me how 

PATENT FOR , SALE ON ROYALTY.-Tbe Invention I can find the' magnifying power of It ·! A 
provides means for preventing bolts from turning The simplest way to measure the magnifying 
when screwlllg nuts on same. and for preventing nuts power of a small telescope Is to look through 
from becoming accidentally loosened. Patent No. 782,- It with one eye at a brick wall and with the 
817. Address Ole O. BMble, Filrgus FaJls. Mino. other eye directly at the bricks. A little prac 

Inquiry 1'1 ... 4f101 ,-For " machine for cleaning tlce will enable you to see the bricks with both 
carpets, etc., wltb and wltbout tak.ng tbem up. eyes at once. Now count the bricks seen wltb 

WANTED. - Capable and experienced man to take the eye directly, which one brick, ' as seen 
entIre management of plant employing 1.500 men �anu- I through the telescope, covers. This Is the mag 
facturlng' lIgbt machinery specialty of world renown. nlf Ing power. Mechanical ene:ineer preferred, but business qualities- Y 
tlons aud knowledge of men essential. Unusual oppor. (9178) N. J. P. asks how to etch on 
t unity for a man of tact. broad. liberal education, and cutlery. A. For etching on cutlery a ground large caliber. Applications treated In strictest con-
fidence. Address Manager, Box 77!1, New York. wax Is required, composed of equal parts as 

Inquiry 1'\ o. 4fi02.-For parties making a prepara- phaltum, Burgundy pitch and beeswax, ,melted 
tlon for coating an Iron core. I together and thoroughly Incorporated. In ap 

Re.ponslble manufactur('r to make on royalty. bost I plying it, use a dabber, or ball of cotton coy 
concrete constrUction appliance.. Wall like hollow ered with silk. Warm the piece of cutlery Sf
block, cost 26 per cent. less. S. A. Cramer, Coopersville. ,I that a stick of the wax will readily melt by 
iWeh. touching, Smear a small quantity of the wu 
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on the blade or articles, and dab it evenly all Concentrator table, R. T. Schraubstadter • • •  738,493 
over the surface. When cold, scratch the reo Concrete, structure ot strengthened, W. E. 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  738,268 
738,698 
738,545 

qulred design or name on the surface and touch Cooking boller, L. J. Renoy • • • • • • . • . • •  • • • • •  

the parts with acid (nitric acid 1 part, water Cord tip, W. Kalsling . . . . . . . . . . . . . . . . . . . • 

4 to 6 parts) ,  using a camel's hair pencil to Corn 
GU������st

CO�� • •  �������I.�� . .  ����c:: . •  �: 738,321 
cover the surface and bring the acid Into con· Corn husking and shredding machine, A. 
tact with all the lines. In a few minutes the Cott�r:'s

g;:;!r: 'C��lt;;'; 'k' ii����li: : : : :  : :  : : :  ���:�� 
biting is done. Dip In hot water to wash off Cotton gin attachment, J. C. W. Stanley . .  738,370 

the acid, and th� surface may be �Ieaned by g��f.!�ngw. 
WM. Mv?o���l;th��: : : : : : : : : : : : : :  ���:A� 

wiping with benz me. Another way IS to make Cross tor church towers, J. A. Blenke . . . •  738,601 
a varnish of asphalt and turpentine with a I Cultivator, 1. A. Weaver . . . . • . • . . . . . . . . . • •  738,265 

f d f I d I k I k
' 

H ; Cultivator, ,cotton and cane, J. A. Dodd . • • •  738,169 
ew rops 0 I nsee 0 I to ma e t tac y. ave Curbing plate tastener, I. L. Landis . • • • • •  738,334 

a rubber stamp made of the required · deslgn, Cl}rtaln pole, Michael & Scott . • . • • • • • • • . • • •  738,691 

Ith b d t t ff d th Curtain support, M. E. Brown . . . . • • . . • . • •  738,287 
w a or er, so as 0 S op 0 aroun e Cuspidor, sanitary, M. E. Headland . . . . . • . .  738,680 
design. Stamp the goods, and with some of the Cutting mechanism, J. West. . • . .  ; . . . . • • • •  738,380 

varnish thinned down with turpentine and a �����,!!n�oo�
p���a�':l':n��

te
ed�e���ei,�t�i 

738,669 

brush stop off the surrounding parts ; or sur- crowns, E. Betts . . . • • • . . . . . . . . • . • . . . • •  738,152 

round the design with a small rim of beeswax Deposit box, satety, E. A. Strauss . . . . . • . .  738,251 , Dishing and flanging machine, C. Gabriel . .  738,428 
and apply the acid as above. Display trame, J. T. Henshaw . . • . • . . . . . . •  738,443 

Display stand, J. L. Moore . . . . . • • . . . . . . . . .  738,345 
Distance Instrument, Saegmuller & Searle . 738,631 
Distilling apparatus, wood, C. W. Bllfinger. 738,153 

INDEX OF INVENTIONS Ditching machine, P. Berglund . . . . . . . • . . •  738,597 
Doll, puppet, or the like, F . .  Reinhardt. . . .  738,628 
Door closing device, thermal, F. M. Edmonds 738,714 

For which Letters Patent of the 
Dough dividing machine, P. Mleleke . • • • • • •  738,692 

United States were Issued 
for the Week Ending 

Downdratt kiln, double, F. W. Dennis . • • • • .  738,419 
Dratt' equalizer, J. B. yeagley . . . • . • . . • • . •  738,590 
Draw gear and bumng apparatuB, J. H. 

McCorml�k • . . . . . . . . . . . . . . . . . . . . . . . . . . .  

��f.:;:ng
sf{

e:�lr
F Dr:r.,·r. 

LeaVitt. . . . • .  738,335, 

September 8, 1903. Drill press, S. C. Schauer . . . . . . .  . . . . . . . . .  738,246 
Drilling engine" J. B. Damas . . ... . . . . . . . . . .  738;4i6 
Drilling machine, B. F. Mohr . . . . 0::. , .  . . .  738,344 

II. N D E li. C H B E ll.  R I N O T H A T  0 II. T E. Drum, heating, Gunther & GeIger .  �,. :,� . .  '. 738,320 
Drum, heating, E. V. Coulston . . . • . . . . • • . . .  ; ,738,414 

LSee note at end of list about copies ot these patents. ) DUm
��;ge�

n
� . .  ������I.�� . .  ���������' . • .  �' . .  �: 138, 620 

Dye and making same, anthracene, M .  H. 
Advertising device, L. R. Gaynor . • • • • • • • • •  738,171 Isler • . . . . . . • • . . . . . . . . . . . . . . . . . . . . • . • •  

Agricultural Implement, J. H. Auble • • • • • • • •  738,212 Dye, red, O. Nastvogel. • . . . .. . . • • . • . • • . • . • •  738,227 
AIr brake, A. J. De la Croix • • . • • • • • . . • • • •  738,165 Eccentric or cam, R. A. Stubbs . . . . . . . . . . • . •  738,252 
Ail' compressor, hydraulic, J. H. Shedd . • • •  738,576 Electric currents, apparatus for changing 
Air duct, A. C. McCord . . . • . • . . . • . • . • • • . •  738,745 character of, N. S. Harter . . . . . . .. • • • • •  738,437 
Aluminium by hydrocarbons, reducing, A. Electric machine brush, C. R. Phillips . . . . .  738,478 

Reuterdahl . • . • . . . . . . . . . . . . . . . . • • • • • • •  738,733 Electric motor control, apparatus for remote, 
Amusement device, Terry & Klrten . • • • • • • •  738,581 W: V. Ash . • . • . . . . . . . . . . . . . . . . . . . . . . .  738,393 
Anchorage for dams or other structures, J. Electr�c heater or radiator, E. G. Rivers . .  738,734 

li'. Jackson . • • • • • • . . . • . . . . • • . • • . • • • • • • •  738,722 ElectriC traction, preventing leakage of cur-
Asparagus holder, A. H. Brinkman. .  • • • • •  738,521 rent to studs in I!!iurface contact systems 
Aurlphone, L. M. Atkinson . . . . . . . . . • . • • • • •  738,593 Elec�:ica�'to��, ����:!�tic · .. ';'itc·h 'h�ndi� 'i';r' 738,651 
Auto

naO:U.
e 

• •  �������
l
��� • •  ��c.������: • •  �: • •  �: 738,167 J. 1. Ayer . . . . . . . . . . . . . . . . . . . . . . • . • • .  : 

Bar: See Breaker bar. Elevator door operating mechanism, F. K. 
Basket, F. Kretzschmar . • • • • • . • • • . • • . • • • • •  738,724 Fassett • . . . . . . . . . . . . . . . . . • . . . • • • • • • • • •  

Baskets, hoops for veneer, E .  E. Leary • • . . .  738,552 Engine exhaust muffler, F. T. Cable • • • • . • • •  

Batteries and product thereof, producing Engines, belt tightener for traction, H. C. 
active material and electrodes for Clay . . . . . . . . . . . . • . . . • . . . . . . . . . • • • . . . • .  

storage, O. P. Fritchle . . . . • • • • • • . • • • • • .  738,427 Engines, variable cut off for steam, Bates 
Batteries and products thereof, producing & Douglass . • . • • . • • • • • . • . . • . . • • . • • . • • . .  738,141 

active material "and electrodes for Engraving machine, I. R. Beam • • . • • • . • • • •  738,149 
storage, O. P. Fritchle . • • • . . • • • • • • • • • •  738,313 Envelope machine, back folder for, G. T. 

Batteries, apparatus for producing active Lemelin . . . . . . . . . . . . • . . . . . • . . . • • . • • . • . .  738,553 
material and electrodes for storage, Envelopes, making, J. West . . . . . . . . . . . . . •  738,381 
O. P. Frltchle . . . . . . . . . . . . . • • • . . . • . . •  738,314 Evaporator for hot air registers, M. V. 
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s ��gi��: 'j: 'i/' L;��: : : : : : : : : : : : : :  738,438 

Bed bottom, spring, G. B. Smith • • • • . • • • • •  ��:��� Extension table, C. E. Smith . • • • • • . . • • • • • . .  ���:m:� 
Bed couch, F. M. 'J'lnkham . . . . . . . • . • . . . . . •  738,582 Fabric coating machine, J. N. Myers . • • • • •  738,347 
Bed spring tension attachment, G. E. Distel- Fau�et, measuring, A. J. Stephan . • . . . • . . .  738,737 

hurst . • . . . • • . . • . . . . . . . . . . . . • • • . . • • • . . •  '[38,421 Feed apparatus for steam boilers, E. Schoof 738,247 
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. �i���', 738,535 

Belt, driving, G. S. Ingle . . . . . . • . . . . . . . . .  738,684 combined, Collins & Tobias . . . . . • • • • • • •  738,661 
B!cycle bearing, H. B. Gillette . • • • • • • • • • • •  738,180 Fence machine, wire, W. S. Pugsley . . . . • . . 738,356 
Bicycle, motor, J. W. Meijer . • • • • • . • • . • • • .  738,559 �e{tIllzer distributer, R. G. Cartin . . . . . . . . . 738,605 
Bicycle track, R. H. Erwin . . . • . • • • • • • • • •  738,174 I ter, L. E. Rogers . • . . . . . . . . . . . . . . • . . . • . .  738,486 
Bluing, effervescent laundry, W. C. Pope • • • 738,481 Filter, J. P. Rummel • • • • • • • • • • . • • . . . . . . • .  738,630 
Boat, G. H. Rood . . . . . . . . . . . . . . . . . . . . . . .  738,359 Fining, A. E. Berry . . . . . . . . . . . . . . . . . . . . . . .  738, 151 
Boats propelled by electric or other power, Ii'ire escape, M. Cody • . . . • • . • . • • . . . . . . . . • .  738,164 

means for guiding, H. Healy . • • • . • • • • •  738,190 Fire hose, means for bridging over, W. L. 
Boats, winch tor fish, J. J. McDonald • . . •  738,348 Donghty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

Body brace, W. B. Dewees . • • • • • • • • • • • • •  738,529 Fire truck and fire escape, C. A. Barnes . .  
Boller alarm, W. C. Heitkamp . . • • • • • • • • • •  738,442 Fireproof floor construction, P. T. Shields . .  
Boller fitting, hot water, J. J. Lawler • • • • • •  738,208 Fireproofing tor books, C. D. Levey . . . . . .  . 

Boiler header, steam, E. J. Moore . • • • • • • •  738,563 Flax straw, treating, G. H. Ellis • • • • • • • •  

Book carrier and scholar"s companion, com· Flax treatinft machine, G. H. Ellis . . • • • • • • • •  

blned, R. Lincoln . . . . . . . . . . . . . . • • . . . . . •  738,462 Floor box, . Krantz . . . . . . . . . . . . . . .  ; . • • • • •  

738,170 
738,395 
738,496 
738,744 
738,715 
738,668 
738,688 

Book for streets, railways, rivers, or the Fluid receptacles, delivery attachment for, 
like, guide, C. Loewe . • . • . • • . • . . • . • • • .  738,555 E. Hey . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . . •  738,324 

Book, Index, J. A. Best. • . . . • • • • . • • • • • • • • •  738,599 Flushing apparatus. closet, G. Hoffman . . .  738,446 
Book mark, J. L. Thompson . • • • • • • • • • • • • •  738,376 Food, apparatus for producing and preparing 
Boring machine, E. Hipolito . . .  • . • • • • • • • • •  738,612 certain articles of, Romero & Rodriguez 
Bottle capping machine, J. W. Madison • • •  738,219 y Arce . . . . . . . . . . . . . . . . . . . . • • . • . . . • . • . . .  

Bottle closure, G. Morris . . . . . . • • • • • . • • • • •  738,467 Fuel burner, E.. F. Gwynn . • • • . • • • . . . . . . . .  

Bottle Closure, Hatch & Cricks . . • • • • • • • • .  738,679 Furnace, C. McMillan . • . . • • . • . . • • • • . . • . • • .  

Bottle filling machines, filling tube tor, S. Furnace, D. M. ReeL • . . . • • . . • . . • • . . . . . . . . .  

C. Miller . . . . . . . . . . . . . . . . . . . • . • • . • • • • • •  738,622 Furniture, etc., brace for, J. H. Pace . • • • •  

Bottle, non-refillable, W. E. Johnson • • • • . • •  738,686 Gage. See Cloth cutting gage. 
Bottle or the like closure, C. B. Overbaugh. 738,230 Galvanic cell, L. Fiedler • • . . • • • • • •  738,118, 
Bottles, means for preventing refilling of, Game, A. J. Branham • • . . . . . • • • • . • . . • • . . •  

J. Reid . • • . . . . • . • . . . . . . • . • • . • • . . • . • . . . .  738,238 . Game apparatus, E. F. Wilson . . . . . . . . . . . •  

Bowling alley, loop-the-Ioop, L. W. Maddaus 738,558 Game apparatus, D. McRuer • • . . • . • • . . . . . .  

Box corner cutting machine, G. E. Priest • •  738,483 Game apparatus, baseball, I. J. Jacob . • • •  

Box fastener, E. SamueL • . • . . . . . • . • . • • • • •  738,490 Garment hanger, A. H. Holland . • • • . • • • • •  

Box shooks, machine for making, F. C. Garment supporter, B. F. Orewiler . . • • • • . •  

Irvine • . . . • . . • • . . . . • • . • . . . . • . . . . . . . . . .  738,197 Garment supporting girdle, L. Fagan . . . . • •  
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Breaker bar, M. F. Williams . . . • • • • • • • • • • • .  738,507 Gas burner, Incandescent, A. Bachner • • • • . •  

Brick machine, W .  C. Burgum • • • • . . • . • • . .  738,406 Gas burner lighting attachment, A. G. 
Bridges, automatic deraller for draw, J. P. Chubb . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . •  

Cowing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,297 Gas burner, safety D' Aquila & Martelli • •  

Brooder, chicken, C. Mittelstadt • • • • • • . • • • •  738,466 (ias check, adjustable, J. F. W. Jost. • . • • •  

Brush for bran dusters, bolters, scalpers, Gas entinguisher�automatic, W. A. Strom . •  
grain scourers, and separators, G. R. Gas generator, w. C. Dillon . . . . . . . . . . . . . . 
Davidson . . . . . . . . . . . . . . . . . • . . • . . • • • • . .  738,166 Gas generator, acetylene, J. T. D. Heaton • •  

Brush, fountain blacking, Ill_ R. King . . . . . .  738,455 Gas generator acetylene, W. A. Gribble . . .  . 
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Buffer, F. Bruning . . . . . . . . . . . . . . . . . . . . . • . .  738,288 Gas generator, acetylene, N. Goodyear . . . . .  . 
Buggy top adjuster, A. F. 8wasic . . . . . . . .  7ii�,106 Gas generator, acetylene, C. W. Beck . . . .  . 
Building block, B. F. Van Camp . . . . . . . . . . .  738,643 Gas, manufacturing, H. S. Elworthy . . . . .  . 

738,242 
738,537 
738,226 
738,358 
738,231 

738,719 
738,401 
738,586 
738,625 
738,452 
738,447 
738,474 
738,175 
738,433 
738,536 
738,512 

738,711 
738,418 
738,199 
738,519 
738,420 
738,191 
738,319 
738,410 
738,431 
738,432 
738,514 
738,303 

Building blocks or the like, flask for mold- Gas or 'vapor generator and motor, combined 
lng, E. G. Durant. . . . . . . . . . . . • . . . . . . •  738,423 O. F. Good . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 738,183 

Burglar trap, J. M. Tyler . . . • . • . . • • • • • • . • • •  738,258 Glass shaping apparatus, W. Butler . . . . . . . .  738,651 
lri��e�e:�lo 

T
p�r,

B��d�'i�� ' 
'&' p�;��li: : : : : : : : f��',�� Glove Qr garment fasteners, stud member 

of, J. V. Washburne . . . • . . . . . • . . . . . • . •  738,708 
Button attaching machine, A. HaiL . . • . • . •  738,435 Glue and gelatin, making H. Weiss . . . . . .  738,709 
Can header attachment, R. D. Townsend . .  738,642 Gold saving device, P. n. Carlyon . • • • • • . • 738,291 
Candlestick, miner's, R. P. Rasmussen . . • • •  738,571 Governor, H. C. Sergeant . • . . . . . . • • • • • • • . • 738,634 
Cane, magazine torepdo, D. D. Welsell . . • .  738,319 Governor, engine, J. E. Wheelock . . . . . • . . •  '738,382 
Car brake, A. R. Moore . . . . . . . . . . . . . . . . . .  738,693 Governor, engine, C. F. Knothe . • • • . • • . • . . .  738,547 
Car brake, combined rail and wheel, W. M. Governor for fluid compressors, automatic, 
Car, DceO'::,b·I�;.ti��: '0: ·V: 'Ke'�g��: :  : : : : :  : : : : :  m:��� Gral�'stp'a�a\�:,
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738,629 

Car COUPli�t C: A'. T:;:'��: : : : : : : : : : : : : : :  738:738 Gun, quick firing, Dawson & Silverman . . . •  �;�:�: 
Car ends, safety platform for, P. Campbell. 738,658 Hair drier, H. V. Halliwell . . . . . . . . . . . . . . .  738, 186 
Cltr fender, Williams & Britton . . . . . . . . . . . • 738,647 Hair pin, safety, A. H. Mosher, reissue . .  12,154 
Car, protected, E. C. Mangelsdorf . . . . . . . . .  738,220 Harrow G D S hi 
Car, railway tank, J. W. Van Dyke.738,259 to 738,261 

, . .  c osser . • . • • • . . • • . . . . • • . . .  738,361 
Car replacer, W. Schott and W. Ewer . . . . . .  738,632 �arrow, J. F. Fulkerson . . . . . . . . . . . . . . . . . .  738,671 
C SI st t J J Gill 

arrow, J. B. Kittinger . . . . . . . . . . . . . . . . . . . .  738,687 
C� SIr.:: st�::t: C: L', Penil�id: : : : : : : : : : : : :  f;�:��g ���v�����' gr"Ws, 

L
H. 

d
R. & N. O. Michaelson 738,223 

Carbureting apl'.aratus, A. Carlsslmo, et al. 738,604 
er. . ou en . . . . . • • • • • . . • . . • • • . .  738,338 

Carpet beater, W. A. McDanieL . . . . . . . . . . . .  738,470 �ay {a�3' L.
L 

Ss B�rtree . . . . • . . • • . • . • • . . . . • 738,285 

Carpet stretcher and tacker, E. S. Bragg . . .  738,520 
ay e er, . . ortree . . . . . . • • . • • . • • . . • .  738,284 
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P, Smith . • . . • . . •  738,497 
H
H

eat retaining pad, J. Rich' . . . . • . . • . • • • • • • •  738,573 
eating system, O. W. Mapes . • . • . . . . . • . . .  738,340 

C 
Heel and sole protector, shoe, R. A. Regester 738,484 ash register, R. W. Hudson . . . • . . . • . . . . .  738,330 Heel breasting machine, B. B. Waterman . . . 738,502 Cask, hermetic gaseous liquid compress, W. Hide stretching Implement, R. J. Barton . . •  738,276 B. Dolsen . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  738,531 Hinge making machine, L. T. Weiss . . . . • • .  738,266 Casket receptacleJ, artificial stone or con- Hoisting apparatus, Stevenson & Watson . . . 738,705 crete, L. L. yarry . . . . . • • • • • . • • • . • • . • • .  738 696 Hoisting machine brake, automatic Lovell Casting machine, E. Strauch . . . . . . . . . . . . . . .  738:372 & P I ' Cement, manufacture ot, W. A. O. Wutb H Id 

a en . . . . . . . . . . . . . . . . . . .  " . . • • • • • • . .  738,556 
738 388 738 69 HO ba�k, vehicle, H. Breldlng . . • • • • • • • • • . • •  738,286 

Centrifugal way, aerral, C. L. Hagen:· . . .  : 738:�34 H
ook and 

d
ey�, S·

I
A. Bromberg . • . • • • • • • • • • .  738,655 

Chains, detachable connection of, J. Solberg. 738 49 
om, ree , . Go dberg . . . . . • . . . • . • . • • . • • . •  738,181 

Channeling t i P & H I ' , 8 Horseshoe, Agnew & Denman . . . . . . . . . . . . . .  738,144 
Child's block�

o
C. t:p��yn . . .  �.np . . . . . . : : :  ��::��g �orses�oe calk hi 

M. R. Jackson . . . . . . . . . . . . . 738,451 
Cfgar _bUDfhillg machine, J. E. 8m .. 1 .  • • • • •  738.636 H��:ess��po��

s on
R 

tr�Gd'
t 
A. A. Spadone . . . .  738,639 

Cigar punch, L. J. Hopkins . . . . . . . . . . . . . . . .  73R,540 Hose support::: H." E. 
o
�:a

n
nd�li" " " " " " 

738,185 
Clinometer, F. T. Cable . . . . . . . . . . . . . . . . . . . .  7�R.407 flot water bottle F H Jones 

. • . • . . . • . • . •  ���',�ll Clock, illuminated, W. T. Bell . , . . . . . . . . . . .  738.281 Huller. See Clov'er hull�r. 
. • • • • • • • . • • • .  

C
Cloth cutting gage, N: A. Morse . . . . . . . . . . .  7�,224 Husking machine, G. R. Sherwood lover huller, L. S. Whiting . . . . . . . . . . . . . .  738,646 Hydrocarbon burner, C. H. George: : : : : : : : : : Coal scuttle bottom, H. E. Detmers . . . . . . . .  738,300 Hydrocarbon burDf�r, I P. Wilson Coat holder, J. L. Seltz . . . . . . . . . . . . . . . • . .  738,575 Igniting device, electrie, R. B. MeN;'it·y· ·. : ·. (lock or valve ball, J. H. Cable • • . • . . . • . •  738523 I d t b 

Column, metal J F Clutte 7
'
38

' 63 
I
ncan

b 
e
t
scen urner, W. Partrey • • • • • • • • . •  , , . . r. . . . . . . . . . . . . . ,1 ncu a or, F. C. Keck • • : • • • • • • • • •  , • • •  , • • •  

73R,248 
738,178 
738,509 
738,624 
738,746 7!1{l,201. 

II Star" Pout aa4 
Power Sere ... Cuttiq 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFO. co. 
695 Water Street, SeDeca Falls, N.Y .. U. S. A. 

HARD to TELL 

SAV,E YO U R  F U E L  You will find our GASOLINE 
Holl!.tlnar Enldnea a great saving over steam and a perfect economical boon where wood, coal or water scarce and high Both friction hoist from 6 

WELL DRIL�I.G 
Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of sol1 or rock. Mounted 
on Wheels or on Bills. With engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
Opera.te tbem easily. Send for catalog. WILLIAMS BROS., Itbaca, N. Y. 

FOR LIGHT AND MEDIUM WORK 
this new U Ineb 

"'- B. F. BARNES 
SUbsta�W!f."�!lri��M��:��t ����.m�%,:; 
driving power is 8tron� and positive-the 
!Hl��18 �g::. g�vl�I:�

e
�

a
��I'i.�t�P,:g:d-

ing ma tter On request. 
B. F. BARNES COMPANY, ROCkford. I I I .  

" CUSHMAN " 
CHUCKS 

All styles and sizes. 
Send !fYr Oatalog1u. 

THE CUSHMAN CHUCK CO •• 

1 89 Allyn st.. Hartford. Conn. 

THE M I ETZ & W E ISS KEROSENE S,ze;t'60H. P: and GAS ENGINE bums KEUOSENE cheaper and 
=;'e���iafi:�ltr;'o e1���:a�!t �ry or ftame used. Perfect regula. 
���l�e1°:ct��i:�htf:u,P!h� � Inti ston\gl! batteries, pumptg a� 
a POWi': I»"f���l: 

128·138 Mon ST., .NBW YOBX. 
ADOPTE]) BY 

U. 8. GOVERNMENT, JIlche8t Award. direct coupled G�neratorSet., Paris Ez:POSitlOB,1900. 
Gold Medal. PllD-Americ3n Exposition, 19{11. Gold Medal. Charleston, S. C., Exposition, 1902. 

738,550 
738,667 
738,184 

Inking pad, J. B. Laughton . • • • • • • • . • . • • • • •  
Insect destroying machine, Dyer & Willette . 
Insect trap, H. L. Goodwin . . . . . . . . . . . . . . . • 
Insulator for handled vessels, heat, C. E. 

Allen • • • • . . . • • • • • • • . . . • . . . . . . . . . . . • • . •  738,391 
Insole and arch support, combined, B. 

Nathan . . • • . • . . . . . • • . . . . . . . . . . . . • . . . . .  738,228 
Irrigating apparatus, D. Astle . • . . . . . . . . . . . .  738,271 
Irrigating device, C. I. Wilson . . . . . . . . . . . . . .  738,508 
Jewelry, initial attachment for, Roitman 

& Ruby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,700 
Justifying mechanism, F. B. Converse, Jr . .  738,741 
Kneadlllg and mixing machine, C. Crlstadoro 738,663 
Lamp, W. F. Loudon . • • . . . . . . . . . . . . . . . . . . . .  738,689 
Lamp, acetylene, J. A. Kruseman . . . . . . . . . .  738,549 
Lamp, electric arc, C. E. Foster . . . . . . . . . . .  738,426 
Lamp, horizontal gas or vapor electric, P. 

C. Hewltt. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp socket, W. A. Church • • . • • . • • . • . . . • • •  
Lamp socket, L. Erikson . . . . • . • • . • • • . • • . • • •  
Lamp socket, incandescent, Yost & Kenney. 
Lamp, table, A. Kitson . . . . . . . . . . . . . . . . . . . . •  
Lantern globes, manufacture of, A. B. 

Houghton . . . • • . • • . • • . • • • • . • • . • • • • • • • • •  
Lard compound, J. G. Scheinert . • • • • . • • • • • •  
Lathe attachment, O. A. Gooch • • . • • • • • • • •  
Lathe tool turret, O .  L. Brainard . • . • • • • • • • •  
Leather joint, peg strip, B. O. Beland • • • • • •  
Lite raft tor ships, detachable, B. W. 

738,323 
738,294 
738,717 
738,648 
738,204 

738,449 
738,702 
738,182, 
738,653 
738,150 

Booker • • • . . . . . . . . . . . . . • . • • • . • . • • • • • • •  738,400 
Light projector, colored, S. P. Van Nort • • • •  738,707 
Lister attachment, Simonds & Butler • • • • • •  738,364 
Lock, Bell & Brown . . . . . . . . . . . . . . . . . . . . . .  738,280 
Lock, H. P. Townsend • • . . • . • • . • • . • • . • • . • •  738,739 
Locomotive controlling device, automatic, 

C. Hansel. . . . . . • • . • . . . . . . . . • . . . . • • • • . •  738,538 
Locomotive engineer's alarm, E. McClintock 738,468 
Locomotive smoke box, J. E. Cooke . • . • • • • .  738,742 
Log turner, sawmill, F. T. Wilkes . • . • • • • • • •  738,385 
Loom . shuttle checking mechanism, J. E. 

Tlchon . . . . . . . . . . . . . . . . . . • • • • • . • • .  ; • • •  738,255 
738,249 
738,245 

Loom shuttle detecting means, I. Snow . • •  
Loom take-up mechanism, O. A. Sawyer:. 
Loom weft replenishing mechanism, .1... E., 

A. & G. Walker • • • • • • . • . • • • • . • • • • • • • • •  
Mall bag closure, H. J. Heilig . • • • • • • •  : • • •  
Mall bag tastener, H. J. Heilig • • • • • • • • • .  
Mail bag fastener, S. J. Brown . • • • • • • • • • • •  
Mangle, G. Horlg . . • • • • • . . • • • • • • • • • • • • • • • • •  
Mantle support, J. T. Lister . • • • . • • . . • • • . .  
Massage apparatus, Reade & Birtman . . . . .  
Massage apparatus, pneumatic, R. Watson . 
Match box, C. Mltschenlng • . . . . . . . . . • . . . • .  
Match protector, lighted, H. C. Bowman . . .  
Measuring distances of distant objects, ap-

738,644 
738,439 
738,440 
738,522 
738,448 
738,215 
738,351 
738,583 
738,343 
738,652 

paratus for, T. D. Brown, et al. . . . . .  738,155 
Measuri!!8' the area of surfaces, machine for, 

R. W. Strout .  . . . . . . . . . . . . . . . . . . • . . • • . .  738,580 
Mechanical movement, P. Bendixen . . . . . . . .  738,282 
Mine curtain raiser, J. Wack . . . . . . . • . . . . . •  738,262 
Mining, machine for washing and cleaning 

gravel In gold, J. G. Camp . . . . . . . . . . . • 738,408 
Molding apparatus, A. K. Beckwith . 738,278, 738,219 
Molding apparatus, B. C. White . . • • . . . . . . . •  738,506 
Molding apparatus, multiple, A. K. Beckwith 738,277 
Money box, J. A. Steinmetz . . . . . . . . . . . . . . .  738,736 
Mosaic, P. Semmer . . . . . . . • . . • . • • • . . . . . . . . •  738,704 
Motor controlling mechanism, C. E. Ennes . 738,173 
Mowing machine, J. F. Steward • • . . • . . . . . .  738,371 
Mowing machine, P. Weynand . . . • . • . • • • • . •  738,505 
Music leaf turner, A. D. Crlst. • . . . . . . . . . . .  738,298 
Music rack, J. J. Neumann . . . . . • • . . . . . . . . •  738,473 
Musician's exercising device, A. E. Jones . .  738,198 
Net making machine, Plhl & Olsen . . . . . • . .  738,479 
Nitro compounds, reducing, M. Buchner . • • •  738,404 
Nut, axle, P. Dansereau . . . . . . . . . . . . . . . . . . .  738,417 
Nut and washer, H. T. Love . . . . . • . . • • . • • • •  738,217 
Nut lock, J. G. Waggoner . . . . . • . . • • • • . • • • •  738,263 
Nut lock, Hoffman & Ebersole . • . . . . . . . . • • • •  738,539 
Nut lock, J. V. Berry . . . . . • • . . . • • • • • • • • • •  738,598 
Nut lock, C. H. Chittum . . . . . . . . • • • • . • • • • .  738,660 
Oar, Bow facing, E. S. McCaulley . • • • • • • •  738,695 
011 burner, C. W. Slevert. • . . . • • • • • • • • • • •  , 738,635 
011 vapor burner, A. J. Lindemann . . . . • • .  738,463 
Oils for medicinal use, preparing, P. Lewy. 738,461 
Oiling and cooling bearings of vertical 

shafts, device for, J. H. Baker, et al. 738,513 
Ore separator, C. F. Lancaster . . . . . . . . • • . • • •  738,331 
Ore sizer or classifier, W. B. Gilmore • • • • • 738,743 
Pad. See Heat Retaining Pad. 
Paint and making same, J. E. Kollinger . .  
Painting apparatus, S. A. Worcester . . . . . .  . 
Paper box, J. A. Scott, �issue . . . . . . . • . . . • • 
Paper box, J. A. Scott . . . . . . . . . . . . . . . . . . .  . 
Paper box blanks, roll for cutting, W. G. 

Cowell . • . . . . . . . . . . • . . . . . . . . . . . . . . • • . . .  
Paper box, knockdown, A. W. Beers . . . . . • . .  
Paper cutting machine, M. G. Ferrahian . •  
Pea huller, E. G. Albaugh . . . . . . . . . . . • . . . • •  
Peat block, composite, W. A. Milne • . • • • • . .  
Pedometer, W. E. Porter . . . • . . . • • • • • • • • • . .  
Pen extractor, P. Grabler . . . • • • • • • • • • • • • • . .  
Penholder, M. M. Woodworth • • • • • . . . • . . • • •  
Perfumes and disinfectants, making, J. 

738,456 
738,270 

12,153 
738,633 

738,528 
738,516 
738,534 
738,145 
738,561 
738,482 
738,318 
738,587 

Bardin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,274 
Petroleum, de sulfurizing crude, Burwell & 

Sherman . . . . . . . . . . • . . • • . . • . • • . . • • • • . . •  738,656 
Phonograph attachment, E. Gilbert. • • . . . . . .  738,316 
Phonog:raph starting and stopping mechan-

Ism, E. Gilbert . . . . . . . . . . . . . . . . . . . . . . . .  738,317 
Photographic developing apparatus, F. S. 

Davenport . . . . . . . . . . • . . . . . . . • • • • . . . . . . .  738,665 
Photographic diaphragm adjusting mechan-

ism, A. Brand weiner . . . . . . . . . . . . . . . . . . .  738,654 
'hotographic objectives, shutter for, E. Bran· 

burger . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  738,402 
Photographic printing machine, C. Spaulding ii38,578 
Pile driver buffer, L. P. Frlestedt. . . . . . . . .  '738,312 
Pipe and nut wrench, combined, A. W. 

Hjorth . . . . . . . . . . . . . . . . . . . • . • • . • • • • • . .  738,444 
Pipe connection ... A. W. Cram . . . . . . . . . . . . . . .  738,662 
Pipe coupling, " .  R. Waters . • . • • . • • . . • • • • .  738,503 
Pipe wrench, W. Llttley . . . . . • . • . • . . . • . . • .  738,216 
Pipes or other articles, hanger or support 

tor, W. F. Irish . . . . . . . . . . . • . . . . . . . •  ; .  738,196 
Placket closure, H. A. Taylor . . . . .  738,373 to 738,375 
Plane, A. W. Stanley . . . . . . . • . • • • • • . • • • • .  738,500 
Plane, Stanley & Schade. . . . . . . . . . . . . . . . . .  738,501 
Plastic com position, Elchengrum & Becker . . .  738,533 
Plastic material, forming articles composed 

of, Romero & Rodriguez-y-Arce . . . • . . . .  738,243 
HOW TO MAKE AN ELECTRICAL Playing pieces, C. Sauer . . • . . . . . . . . . . • . . • • . •  738,701 
Fum1W&for Amateur's Use The utili tlon Of 110 it Plumber's blast furnace, O. Bernz . . . . . . • .  738,518 
electrtO clrculS. for small f';;nace wor:- By N. Morir� Pneumatic tools, stroke changing mechan-
Hopklns . .  Th18 valuable article Is accompanied by de- Ism tor, J. Keller . . . . . . . . . . . . . . . . , . . .  738,546 
tailed working drawings on a large scale, and the fur- Pocket, W. Delavoye . . . . . . . . . . . . . . . . . . . . .  '738,168 
08"" can be mllde by any amateur wbo Is versed In the Polson holder, W. J. Shelton . . . • . • . . . . . . . . .  738,363 
use of tools. This article Is contatned In SCIENTIFIC Pool table register, G. C. Beck . • . . • . . . . . . .. 738,5111 
AMERICAN SUPPLEMENT No. 1 18�. Price 10 cents. Poultry of vermin, apparatus for ridding, 
For sale by MUNN & Co., AAi Broadway, New ¥orlt City. F. Leveck . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . 738,460 
O_f_b_Y_8D_Y_b_O_O_k_s_el_Ie_r

_o_
r_n_
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________ 
Power producer, O. E. Waxel. . . . . . . . . . . . . . . 738,264 

1 00'] l:'O Automatic Machines 
q.: FOR 
, c;) 'I FOR MINI WIRE U ..... Q from coil Into sbapes .lmilar 

c:......... G....D t/1 to cuts. We can furnish m .. -
---., 1 

cbtnes or goods, as desired. o '=- tr Sood/fYr Oatak>gue. � � BLAKE & JOHNSON, 
P. O. BOll: 'J, WATERBURY, CONN. 

The coa.t may not make the 
man, but a few coats of 

Patton's 
SIlN.PROOF 

Paint 
make the houle 

GUaranteed to wear for five years. 
PITTSBURGH PLATE GLASS Co., General 
Dlstrl buters. Send for Book of Paint 
Knowledge and Advice (free) In 

Patton Paint Co .. 111 Lake St., BIlwaakee, Wlil. 

, Power wheels, bucket or vane for impact, , F. M. F. Cazln . . . . . . . . . . . . . . . ' . . . . . . . .  738,292 
Precious metals from their ores, apparatus 

for extraction of, Baxeres de Alzugaray 
& Mercer . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  738,148 

, Preserving basket, J. Dowd . . . '. . . . . . . . . . . . .  738,301 
: Printing machine, T. Cossar . . . . . . . . . . . . . . .  738,527 
, Printing press sheet jogging device, J. W. 

P. Taylor . . . . . . . . . . . . . . . . . . . . . • . . • . • • .  : 738,641 
Projectile, eXEloslve, H. S. Maxim • • •  , . . . . .  738,621 
Pulley tasten ng, A. W. Hlght . . . . . . . . . . . .  738,611 
Pump, J. G. Roth . . . . . . . . . . . . . . . . . . . . . . • • .  738,244 
Pump, electric air, C. A. Eck . . . . . . . . . . . . . .  738,532 

' Pumping engine, duplex, E. P. Worden . .  738,589 
Race horse starter, M. Cassidy . . . . . . . . . . . . . 738,5?4 
Race starting apparatus, C. A. Chapman . . .  738,293 
Raft construction, mooring derrick scows in, 

J. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,5% 
Rail clamp, E. Gerrard. . . . . . . . . . . . . . . . . . .  7lIR.179 
Rail joint tie, A. KreDs . . . . . . . . . . . . . . . . . .  73R,!'i4R 
Rail system third, J. H. Hughes . . . . . . . . . .  731l. 7�1 
.Railway rad brace or tie 'bar, W. E. Arthnr 738.592 
Railway rail stay, R. H. Sponenburg . . . . . .  738.499 
Railway switch, W. K. Smith . . . . . • . . . . . .  738.6�R 
Railway switch Signal, A. J. Park . . . . . . . . .  738,232 
Railway tie, R. E. Heller . . . . . . . . . . . . . . . . .  73R.6�1 
Railway wagon, M. Hoogstraeten . . . . . . . . . . .  738,360 
RaU;ays, contact shoe tor electric, W. D. 
Rakes �nDlee ' ii�y ·r';k�." · ·  

. . . . . . . . . . . . . . . . . . .  738,649 

Refrigi:f
a
s
to� or cold storage room, E. J. 

W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7lIR,510 
Registering apparatus, A. Pollak . . . . . . . . . . .  7lIR,480 
Registering macblne, J. Helsspnberger. . . . .  738,441 
Registering monetary transactions, appa�' 
Rh 

ratus for, J. Frydmane . . . . . . . . . . • . • . . .  7lI8,670 
eostat, W. V. A.h . . . . . . . . . . . . . • • . . . . . .  7lIR,392 Roof, portable, W. MorrIs . . . . . . . • . • • • . . . . . •  7!lR.694 RODe clamp, C. H. Mohlnnd . . . . . . . . . . . . . .  738,562 Rule attachment, S. Murphy. . . . . . . . . . . . . . .  738,225. 

(Olmtmued on page no.) 
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No man 
need expect to obtain 

all the comfort, ease and 
atisfaction in shaving unlt;ss 
he uses Williams' Shav

ing Stick. 

or get all the hea�_ you pay 
:for. When you 
use a Roch.ster 
Radiator you do. 

Rocbester RadIator CO'1 
76 Fumace St., RICh.ater, No V. 

6% for 7 Years, 
and thea 

100% Every Year 
For More than a Lifetime. 

Compan,.., 

88 Milh St., Boston, Mass. 

�:�c���e *�iCr.' �",{�'i::�J.'.�: .�: :��!?��� m:��� 
Safety pin attachments, anchor for, W. -So 

Hunkins . . . . .  . .  • • . .  • . .  . .  . . . .  . .  . . . .  . . . .  738,542 
Sander, lIuld operated, F. H. Edwardlil . . . . . 738,172 
Sash lock, B. F. Cheobire . . . . . . . . . . . .. . . . . 738,411 
Sash lock, H. H. Meyer . . . . . . . . . . . . . . .. . .  738,465 
Sash lock, M. B. J. Simonds . . . . . . . . . . . . . . . 738,577 
Saw· jointer, W. M. Potter . . . . . . . . . . . . . . . . n8,354 
Saw set, P. H. L. Klette . . • • • • • • • • • • • • • • • •  738,615 
Saw shifter for gang edgers, F. W. Cook . . .  738,296 
Sawing machine, McCarthy & Palmer • • • • •  738,623 
Sawing machine, wood, A. S. Kendall • • • • • •  738,453 
Sawmill attachment, D. W. Bartran . . . . . . . .  738,396 
Scale, W. W. Palmer . . . . . . . . . . . . . . . . . . . . . .  738,475 
Sealer, envelope, W. M. Henry • • • . • • • • • • • • •  738,610 
Sealing rings, apparatuB for making, W. 

P. Coldren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731;!,295 
Secondary battery, G. E. Hatch . . . . . . . . . . . 738,188 
Sewer, C. Wentzien • • • • • • • • • • • • • • • • • • • • • • •  738,645 
Sewing machine fan attachment, F. Gerber. 738,429 
Sewing machine needle, O. L. Olsen. • • . •  738,567 
Shade hanger, J. P. Gerth . . . . . . . . . . . . . . . . . 738,72U 
Shaft attachment, vehicle, S. S. Langford. 738,207 
Shaft borers, contrivance tor actuating, 
shall: v�:m:,�r�: ·G;'��f: :  : : : :  : : : : : : : : : : : : :  m:�¥� 
Shafts, device for securing parts to, E. G. 

Hofl'mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,445 
Sharpener for band cutter knives, A. J. 

Heine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,192 
Shingle gage, H. M. Tlnklepaugh • • • • • • • • • • •  738,256 
Ship's course recorder, W .  Maxted • • • • • • • • • 788,221 
Shoe fastening, L. A. Boehme . . . . . . . . . . . . . . 738,399 
Sign, electric, B. E. Salisbury . . . . . . . . . . . . .  738,489 
Sign, illuminated, C. F. Lancaster . . . . . . . . . .  738,332 
Signs, contact maker tor electrical, C. F. 

Lancaster . .  • . .  • . .  .. . .  . .  • . • . .  . .  . . .. .  . .  . .  738,333 
Signal transmitting system, E. B. Ellicott . .  738,302 
Signal waves, amplifying electromagnetic, 

J. S. Stone, reissue . . . . . . . . . . . . . . . .  ',' " 12,152 
Signal waves, apparatus for amplifying elec· 

tromagnetic, J. S. Stone, reisBue. . . . . . . .  12,151 
Sled, hand bob, H. G. M Howard. . . . . . . . . .  738,450 
Sleigh, J. R. Kyle . . . . . . . . . . . . . . . . . . . . . . . . . 738,617 
SlIcQr, beet, W. Kollmann • • . • • . • • • • • • • • • • • •  738,616 
Slimes, device for treating, W. E. Hold-

erman . • . • • • • • . • •  0 • • •  0 • • • • • • • • • • • • • • • • •  
Smoking pipe, l. & G. A. Pforther . • • • • • . 
Snow melting machine. automati� A. BaBs. 
Sole and heel, shoe, }-', A. Salam an . . . .  '. ' . • . .  
Speed indIcating apparatuB,' vessel, S. J. 

738,329 
738,235 
738,146 
738,735 

Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,458 
Speed Indicator, E. J. Hodgson . . . . . . . . . . . . .  738,683 
Spine stretching device, C. G. P. Blomqvlst 738,283 
Square, macb6nist's try, A. Duffy • • • • • • • • •  738,422 
Stacker, F. Wyatt. • .  '._ " . . . . . . . . . . . . . . . . . . 738,390 
Stamp holder, postage, J. H. Binney . . . . . . . . 738,600 
Stave pipe, wooden, A. Bannister • • . • • • • • • • •  738,394 

��::: :::;::::�:,' g. c��m����: : : : : : : : : : :  �:�� 
Steam trap, F. H. N. Gerwig . . . . . . . . . . . . . 738,61.2 
Stereotype casting box, .C. S. Partridge . . . . 738,476 
Stethoscope, binaural, W. J. Penfold . . . . . . . 738,352 

�m�bl�g �ac�f�:;tg�ii��h�i�,' 'E: 'iI: 'AUe� : m:��� 
Stones, making artifiCial, If\ JurBchina . • • • • .  738,�OU 
Store bin, Reid & Heidelberg . . . . . . . . . . . . .  738,572 
Stove, heating, C. Faust . . . . . . . . . . . . . . . . . . 738,304 
Stove, heating, C. Matthews . . . . . . . . . . . . . . . . 738,619 
Stove radiator, J. C. Meister . . . . . . . . . . . . . . .  738,222 
Stoves, apparatus for feeding liquid fuel to, 

Trivett & Cummings . • • . • . . . • • • . • • • • • •  738,257 
Stoves, construction ot beating, C. W. 

StaUBS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Strainer, waste pipe, A .  Eo Lytle • • • • • • • • •  
Street Indicating device, T. W .  Small • • • • • • •  
Street 0 r station indicator, E .  LundIn • • • • •  
Submarine communication, system of, S. 

738,640 
738,726 
738,366 
738,464 

Lake . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  738,725 
Sugar juice treating apparatus, J. �A. 

Besson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,397 
Sugar juices, purifying and concentrating, 

J. A. Besson . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sulfur, mining, P. Higgins • • • • • • • • • • • • • • • •  
Superheater, E. F. Edgar, reissue • • • • •  · • • • • •  
Superheater, W. J. M. Dobson • • • • • • • • •. • • • • •  
Superheater, steam engine, R. E. Law • • • • •  
Suspender end, A. 'U. Ziegler . . . . . . . . . . . .  . .  
Switch. See Railway switch. 

738,398 
738,326 

12,155 
738,530 
738,618 
738,740 

Switch operating device, W. K. Smith: . . . . . 738,637 

�:m�h 0Ji,e:r':'W� m'i:i��t:!�f.in,
W. Jel

z�[;.ne"& 738,195 

Saker . .  . .  • . . .  . . . .  . .  . . . .  . . . . . . .  • . . . . . .  738,606 
Switch throw, C. C. Korns . . . . . . . . . . . . • . . .  738,205 
Swlthchboard, electriC, W. �'. Bossert . . . . . . .  738,519 
Syringe nozzle, H. Brown . . . . . • • • • • • • • • • • • . •  738,ooa 
Tablet, adhesive, G. Schmaltullll . • . . • . • • . . • 7118,703-
Tablet, memorandum, G. A,. A. Weber . . . . . n!!,504 
Tablet or book, manl(llldlng, F. J. Cota • • •  738,41a 
Tag stringing machine, F. A. Suck • • • • • • • . •  738,203 
Talking or sound reproducing machines, In-

terchangeable sound amplifying means 
for, i'l. S. Marten . .. . . . . . . . . . . . . . . . . . . . .  738,342 

Teeth with porcelain, filling, R. K. Belden. 738,517 
Telel<raphlc transmitter, J. �. Conway • • . • •  738,525 
Teleo�one alarm system, J. D. Peachey . . • .  738,351 
Telephone apparatus, automatic, Brownrigg 

AEOLIORAFT Model Yacht 
& �Torstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,156 

Telephone system, Lattig & Goodrum, re-
Issue . . . .  . .  . .  . . . . . .  . . . .  . . .  . . . . . . . . .  . . . 12,156 

�� :d�::=�Jti:::S e�!sS;=:Jt}� 
The Late"t Scientific ToY.: Faacina� to old an� young. Beautifully made • . l!lnele, t1.&0 f. o. b.;N. Y.; . 
Pab, r .... racine. t8.00, prePaId. 

Seud for descriptive booklet free. 

FRANKLIN MODEL SHOP, 128 W. 3btt Street, NBW YORK CIft. 

. ' . . The -Phonograph is the most delightful 
of all home entertainments. 
Don't buy any talking maGhine until 
you have heard the Phonograph at the 
nearest dealer's. 
15000 Store. ' Sell Ph01Lop-aphli with Kr. Edllon'. 

B.ecent Wonderfal Improvement. 
NATIONAL PHONOO�APH CO., 0raDge, N.J. 

NBW YORK CHIc ... ao SA.N FRANCISCO 
sa Chambt!n St. 3M W.buh Ave. 933 Market st. 

EUllOPE: AlnwutP, Ibn.cuUJI, M Rempart Saint Georges 

Telephone s)'Stem, Brownrigg & Norstrom . .  738,158 
Telephone systems, calling mf'chanism for 

automatic, Brownrigg & Norstrom 
738,151, 738,159 

i��:!��u�pcaif' p����i
s��: �iec���¥��:l��i " :p: 738,341 

paratus for, F. H. Brown . • • • • • • • • •  � • . • •  738,4U3 
Thill coupling, W. E. Sherwood . . . . .  738,494, 738,4U5 
Threshing machine riddle, Huber & MIl,ler . .  738;541 
Ticket 81lindle, H. M. Barnet. • • • • • • • •  , . . . .  738,275 
Tile, S. "1'. Playford . . . . . . . . . . . . . . . .. .. \ . . . .  738,627 
Time recorder, Palmer & Kimball", �  ..... }; • • • •  738,35U 

�:�e ::J0r!e:;'u'fi:;:��l�g 
& 

s��.;:'e��blct�! • C: 738,454 

D. Nlrdllnger . . . . . . . . . . . . . . . . . .  _ ,  . . . . . .  738,566 
Tire for vehicle wheels, cushion, J. N·. Dages 738,415 
'l'obacco flue screen, A. G. Floyd . .. . . � • . • • •  738,425 

���;!, cl�ln��ln�';"'�� . �: . .  ��;V.�I� :': �: �: : : : :  +�:��: 
Toy, detonating, C. E. Wenzel. . . . . .  738,584, 738,585 
Toy folding bed, A. C. Healy. . . . . . . . . . . . .  738,189 
Toy, locomotive, D. B. Clark . . . . . . . . . . . . . . .  738,412 
Trace, harness, D. K. Bellis. . . . . . .  • • • • . . .  738,596 
Traction wheel, H. Spurrier, Jr • • • • • • • • • • • • •  738,369 
Train controlling mechanism, automatic, A. 

E. Osborn . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . 
Train stop, emergency automatic air, J. R. 

Van Danlker . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,378 
Tramway, aerial wire rope, C. T. · Finlayson 738,306 
Tramways, automatic bucket loader for 

aer lal wire rope, C. T. Finlayson . . . . . .  738,309 
'Tramways, dumping device for aerial, C. 

T. Finlayson . . . . . . . . . . . . . . . . . . . . . . . . . . .  738,308 
Tramways, friction grip for wire rope, C. 

T. Finlayson . . . . . . . . . . . . . . . . . . . . . . . . . . .  378,307 
Tramways, lock clip for connecting buckets 

to traction ropes of aerial wire rope, 
C. T. Finlayson . . . . . . . . . . . . . . . . . . . . . . . .  738,310 

Trap clean out, J. & J. W. Buckley . . . . . . .  738,289 
Trolley for electric railways having overhead 

wires for supply of current, A. Fayol. .  738,305 
Trolley pole of electric tram cars or the 

like, C. R. F. & R. J. Hommel. . . . . .  738,193 
Trolley retractor, R. H. Ham . . . . . . . . . . . . . . .  738,676 
Trolley stand, Bouchard & Ensor . . . • • • • • • • •  738,602 
Trousers, L. W. Hammond . . . . . . . . . . . . . . . .  738,677 
Truck and body bolster, A. Lipschutz 

738,211 to 738,214, 738,337 
Tube ·cuttbig machine, metal, T. L. Carbone 738,409 
Tubular boller{ W. T. Fox . . . . . . . . . . . . . . . . . .  738,311 
Tubular cover ng, lIexlble, J. Stanley • • • • • •  '. 738,250 
Turbine, steam, H. Richter . . . . . • • • • • • • • . .  738,574 
Turn table operating mechanism, J. T. 

McGrath . . . . . . . . .  . . . .  . . . . . .  . . .  . .  . .  . .  • •  738,564 

����lndlst�8ru ���ngd:����a��s
'�'ni1:�?�� : : :  +�:��� 

Typewriter; C. J. PaUllspn . . • • • • • . . . . . . . . • . .  738,235 
Typewriter carriage operating mechanism, 

~ 
Rapid andPo.itive Handllng W. W. Baer . . . . • . . . . . • . . . . . . . . • • • • • • • •  738,273 
of Material in Snop., Fac- Typewriting machine, J. H. Hotson . . . . . . . . .  738,194 
tories. Stores, Warehouses Typewriting machine carriage escapement, fulI7 met by our G. W. Singleton . . . . . . . . . . . . . . . . . . . . . . . 738,365 

Typewriting machine spaCing mechanism, TraveHn, Electric L. Schlesln�er . . • • • • • • • • • • • • • • • • • • • • • • •  738,492 

HOISTS 
Umbrella, J. L ngel. • • • • • • • • • • • • • . • • • • • • • •  738,554 
Valve, H. J .Schmltt . . . . . . . . . . . . . . . . . . . . . 738,362 

Full Details In Bulletin No. 13M Vit1ve for hydraulic- engines or machinery, 

I A. Patte ... on .. . . . . . .. . . .. . . . . 738,730 to 788,732 
PA W LING ta HA R..NISC HJI'EGE R.. Valve for regenerative furnaces, water seliled 

reversing, Prentice & Deemer .. . . . . . . . 788,236 
IU eun,,0Il . St.,·· Mdwe..ukee, Was. «)onUfl1If(& on page 2lJ,) 

Important An nouncement 

OFFICJALLY ADOPTBD BY THB N1i:W YORK CITY ScHOOLS 
AND blBW YOBK STATE REGENTS 

39 Volumes-Author. and Their Work •• 
2 Volumes-Songs, Hymns and Lyrics. 
2 Volumes-Dlotlonary of Authors. 
2 Volumea-Synop.es of Noted Books. 
I Volume -Index and Guide to System· 

__ atlo Reading •• 
46 Volumes In all. 

20,000 pages and 800 IUustratlons. 

It contains the best of science. philosophy, 
history, biography. poetry, humor, travel, 
fktion, oratory, essays, Jetters-m a word, 
aU the best and mOlt end.mg literary 
thought of sixty centuries. 

VVhat Purchasers Say 
s. S. McClurel " It is undoubtedly �he most 

euccessful publication ever undertaken in this 
country, if not in the world." 

Philip D. Annourl .. I gave Armour Institute 
of TechnolOgy a set of the Warner Library and took 
one for myself, because I am convinced that l� Is 
tlIe most valuable set of bOOks for private or public 
IIbrlll'Y now to be had." 

Geueral FitzhllKh Leel "Tbe 'Library of 
the World's Best Uterature ' Is the most valuable 
and fascinating work [ haveeverbad lnmyllbrary." 

ott!��!!hb� ';hi!' :ig,. :e;irJ�e::g!r �=b�l� 
so broad and well-balanced an Idea ot the whole 
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Warner Library." 
Rev. Charles James Wood, LL.D. I "The 
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people." 

and Graatast 
John H olland 

Fo u nta i n  Pe ns 
(ESTABLISHED 1841) 

Honest all the way through 
O.lglnal and la.gest make.s 
of Fountain and Gold Pene 

GENERAL LEW WALLACE, the fam-
ous author of BEN HUR, writes :-.. I find it a good and faithful tool." 

'Over 100 styles and sizes of Fountain Pens 
Bulted to every purpose and every purse. 

Guaranteed to wear five years and 
give p e r t e c  t satisfaction, or 

money back on demand. 
Ask your dealer. If he won't supply you, 
REFUSE A SU BSTITUTE, and write us for 
F r e e  C a t a l o g  No. 1 7 , and p r i c e  l i s t .  

THE JOHN HOLLAND GOLD PEN CO, 

I Print Iy Own Cards 
Circulars, new�paP!'r. Press, S�. IAuger size, '1�.410. Money saver. .HIa p r o fi LS printing for ot�ers. 

Type sf'ttinll: eaBY. rules seut. Write 
for catalog, presses, type, pa�r, etc., to 
factory, The PresseD .. Meriden, Conn. 

By special arrangements with the publishers. 
we are able to place within easy reach of every 
reader of !l'H1II SCIENTIFIC AMERICAN. that 
greatest of all works on literature, the 

Pamous Warner Library 
This monumental production occupies the 

proud P.Qllition of being the acknowledged 
greatest work on literature ever published, 
not only in America but in the whole world. 

ASSisting Char,es Dudley Warner in this 
stupendous and scholarly undertaking were 
Hamilton Wright Mabie and 

300 Editors and Critics 
For years these noted' scholars labored at enor
mous expense. The great lihraries of every 
nation were visited and the foremost authori
ties were consulted. All the Be.t and Mo.t 
Lasting llterary thought of Sixty Centuries 
was gathered together and arranged into al
phabetical order. It was then beautifully illus
trated and bound into 46 sumptuous volumes 
and appropriately called a " LIBRARY OF THE 
WORLD'S BEsT LITERATURE." 

The Crowning Feature 
This 'splendid library gives not only the 

greatest work of the greatest writers of the 
world. but it contains an extraordinary series 
of critical and interpretative essays, or studies, 
by the foremost living authors. aJl'ording the 
reader a delightful introduction to each great 
master, and describing his life, aims and 
achievements, and his place' in the World's 
Academy of the Immortals. 

This work should be 1n every home for the 
instruction and entertainment of every mem
ber of the family. Students, teachers, literary 
societies and public libraries find it indispensa
ble. 

LESS THAN HALF P�ICE 
No one need now remain without this magnUl

cent Library. By joining the "PuBLICOPINION" 
CLUB you can H3cure a set of the New Memorial 
Edition, newly revised and enlarged, at Less 
Tban One-Half the Publisher's Price and on 
small monthly payments amounting to only a 
few cents a day. This is an opportunity to 
equip your homE' with the finest library which 
has ever been gathered together in SjDaU com
pass since the making of books began. 

Cut oft the conpon below and send it to us 
To-Day I It will bring full particulars and 
handsome specimen pages without cost to YOU; 
also a 

SAMPLE COPY F�EE 
of " PuBLIC OPINION." the most instructive 
weekly magazine published, containing the 
news of the world for busy people. 

Send this Inquiry Coupon To-day 

LL PUBLIC OPINION CLUB 
91 and 98 FUth Ave., New York (J1ty 

Gentlemen : 
Please send, witlwut cost to me, sample 

�P,y of .. Pnbllc 0/inlon," al80 sample j.agesand 
fL;lr��"o'¥¥g�Wo�YA,:ctJ::ftlr:r�tu'i-"e�r the 

Name . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . .  . .  
Stn-eet .. . . . ......................... . . . . .. . . .......... . 
Il'own . . . . .. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
StaU. ... . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ............. . 

Fro. Selentftlc American 

SEAM LESS ST E E L  T U B I N O  From 2-lnch Diameter to 1 -64-lnch 
FINISHBD B�IOHT. SMOOTH AND ACCURATB TO 1-1000 INCH INSIDB AND OUT 

TOilo�
t
�:e:.uJL.':llD. 

The �:p':� = �cI�r�'i�'i�ln��.&'t.tl!ll'll8S, 
ELWOOD IVINS TUBE WORKS, Oak Lane Station, Philadelphia Pa. 

© 1903 SCIENTIFIC AMERICAN, INC 



Half the value of an accurate 
watch movement, like this one, 
might be lost in a poorly made, I 

pretended gold case. That 
is why we make 
watches; honelit cases, fitted 
to fine movements ; both 
made in our mammoth fac
tory-largest in the world. 

IIA ccurate-to-tke-S econd" 

bear copyrighted names, engraved on the 
works, and our gold cases have stamped, 
on the inside : . 
•• mi=" ;" 
� 
PI 

Our 
Trade 
Marks 

SeDd for lree book. "The Cate 01 a Watdl." 

it will give you important information, and 
tell you what to ask Your dealer for. 

DUEBER·HAMPDEN 
WATCH WORKS, &6 SoatbM;'i Caojou, 0. 

ELECTRICAL ENIINEERINI 
TAUIHT BY MAIL. 

Write for our Free mualrated Book.. 
•• CAN I BECOME AN ELEC. 

T�ICAL ENOINEE� ? "  
We tl:'acn Elect.rir:al Englneerlog, Elect.rlc LlghtlDJr, 

Electric Railways, Mecbanlcal Engineer.or, Steam Engl. 
Deering, Mechanical Drawing, at yonr home by mad. 
lustltntt! indorsed by Th08. A. Edison and others, 
ELECTRICAL ENGINEER INSTITUTE, 

Dep •. �. 1II40.1Me W. IIIBd St. New York. 

ELECTRICAL ENGINEERING 
Is a money-maldng profeadon. We teach yOI1 by 

Ei���ct::, in:�::::'��Af.w;rt!;; 
Journal18t, Proofreader, B o ok
keeper, Steno .... apher. 

:.�iVl; rh: Wru:��" �}�=£ 
couJ'Se which interests you 
CORRESPONDENCE INSTITUTE of AIIERICA 

Box 689. Scranton, Pa. 

$ 2 0 0. A M O N T H  
One reJiable man or woman in each count, 
88 manager, to enibit. take orden and ap. , �n��!: !.':.".i�=:o Won�":M: 

vention. Automaticalb gen
erates fuel gas from kerosene , 011. Miniature GaoWorko. A .... 
solutely safe. Enormous de
mand. Thousands sold weekb'. 
Cheapest, cleanest, safest fuel. 
����m;�w:l�� �!;: 

8 World BIda., ClncID .... tI, o. 

IN VES TORS 
desiring to realize t h. Large Interest and Prollta 
possi ble In legitimate MIn1ng, 011. Timber & Smel· 
ter Inres'mento and Dlvldend·paylng Industrial 
Stocks,' listed and un1lsted. should 'send for our 
Booklets. giving full Information. mailed free. 

DDUBLJUI. LADEr & DO.,. .... Ilen tl Broilers. 66 Broadway, New Iorll 

Tra.de Marks. 
Desilins. 

Copyrights. Etc. 

q.fc'tl�
n
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invention Is probably patentable. Communica
tions strlCtI

l) 
confidential. Handbook on Patents 
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Special N"ttce, without charlle, ln the 

Scientific American' 
A handsomely illustrated weekly. Larve.t _CIr
culation of any sc\entl1lc journal. Tern .. � a 
,�;,lourmon1b.8,Jl. . BoldbJ:AlI newsdealers. 

MUMN & CO.3S1 Broadway, New York 
Bti.ncII 0IlI0e, 63Ii 11' at.. WaablJlgtoq. 0. 0. 

Scientillc Arnertcat\ 

Valve mechanism for rock drills, T. Ofllcer. 738,229 
Valve or similar structure, piston, C. Reeves 'l38,237 
Valve, steam reduclug, L. B. Fulton. . . . . . .  738,608 
Valves or dampers, indicator for thermo-

electric regulators for, W. Eo Mack • • • •  738,667 
Vapor burner, J. J. Atkins • • • • • • • • • • • • • • • •  738,511 
Vehicle gear, F. E. Wilcox • • • • • • • • • • • • • • • •  738,384 
Vehicle, motor, W. S. Rogers . . . . . . . . . . . .  738,241 
Vehicle tops, resilient rest for, T. F. 

Gensmer • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  738,609 
Vehicle, water, H. A. Hansen • • • • • • • • • • • •  '131l,436 
Velocipede, water, N. R. Dungee • • • • • • • • • • •  738,171 
Vending machine, J. R. Williams • • • • • • • • • •  738.386 
Vending machine, W. L. Halloway • • • • • • •  738.613 
Vending machine, D. James • • • • • • • • • • • • • • •  738.685 
Vessel, seml·submerglble, S. Lake • • • • • • • • •  738.200 
Vlbratlng screen, F. W. Rogers, at al . . . . .  738,485 
Vibrator engine, W. Lewis. . . . . . . . . . . . . . . .  738,209 
Wagon bed attachment, W. Whitlock • • • • • • •  738.710 
Wagon jack, J. Heritage • • • . • • • • • • • • • • • • • • •  738.682 
Washlug macblne, W. S. Miller • • • • • • • • • • • •  738,560 
Watch movement holder, C. H. Jenkins • • • •  738,543 
Watchmaker's gage. C. H. Jenkins . . . . . . . .  738,723 
Water cooler eqUipment, J. T. Cole • • • • • • •  738,712 

::��� ���i��"�?d��;: J�r
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H
E:.i:'����� m:�f 

Water level Indicating apparatus, M. Gehre 738,315 
Water tube boller, F. R. Tibbitts . • • • • • • • • • •  738,377 
Waterways, structure in or adjacent to, 

G. L. Monchel • • • • • • • • • • • • • • • • • . • • • • • .  738.346 
Weeder tooth, A. J. Patton • • • • • • • • • • . • • • • .  738,477 
Welghlug apparatus, automatic, Leitch & 

Drummond • • . • • . • • . • • . • • • • • • • . • • • • • . • •  738.336 
Well drill and reame., deep, P. Higgins . • • •  738.327 

:�Hs;e����bl�
1l r� ���es��'ITm�' :ft;gl\v: 738,325 

Pennell • • • • • • • • • • • • • • • • • • • • • • • • •  • • • • • •  738,353 
Wheel. See Traction Wheel. 
Whlflletree cliP. T. J. Bullock • • • • • • • • • • • • • •  738,405 
Whlflletree connector for trace.. R. J. Lay 138,551 
Wick, lamp, F. Limper . . . . . . . . . . . . . . . . . . . .  738,210 
Wind lustrument mute, J. J. Neumann • • •  738,472 
Windmill, J. T. Ham • • • • • • • • • • • • • • • • • • • • • •  738,875 
Window, Eccles & Robson • • • • • • • • • • • • • • • • •  738,424 
Window' frame and sasb, C. B. SchIlllug . .. 738,491 
Wire clamping device, S. S • . Withington • •  738,387 
Woven fabric, Mackintosh & Tweed • • • • • •  738,218 
Wrench, J. La Burt • • • • • • • • • • • • • • • • • • • • • • • •  738,457 
Wrench, McGn1re & Cobedesh • • • • • • • • • • • •  ; . 738.565 
Wrench, A. J. Mayer • • • • • • • • • • . . . . . • • • • • • •  738,728 
Zinc and chromium hydrates, making. I. L. 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 738,239 

DESIGNS. 

Alphabet. A. Blonde . . . . . . . . . . . . . . . . . . . • . •  
Dish or similar article. almond. C. A. 

Bennett. . . . . . . . . . . . . . . . . . . . . . . .  36,539 to 
; Fire alarm box, W. L. Denio . . . . . . . . . . . . .  . 

Floor or wall covering, A. H. Cummins . .  
Floor or wall covering, T. J. Anson . . . . .  
Plate, G. R. West. . . . . . . . . . . . . . . . . . . . . . . •  
Spoons, torks, or similar articles, handle tor, 

36.549 

36,545 
36,548 
36,546 
36,547 
36.538 

"The groves were God's first te"mplea." 

SEPTEMBER 
IN THE 
ADIRONDACKS. 

th�
o
fJl��,l'A!�t!� 

S.pree:tr""f� ��r:�8n:r'!:'� 
the fishing tine, �be scenery beautiful, and they 
can be reached In a nll':ht from Boston. New 
York or Niagara Falls. All parts of tl,e Adlron· 
dacks are reached by the 

NEW YORK CENTRAL LINES 

The health of the family depends 
����r ��� y".'"IZI �� .=�m; 
ellminat� by the sfmple use 01 a 

BE�KEFELD
' 

FILTE � 

i':r�'ibfc't:'����l"'
h n!:!:.r:,��N 

atom of solid matter. d�'culars free. 
BERKEFELD FILTER 00., 

4 Cedar Street, New York. 

MONOPUX TfLfPHONfS 
The most reliable and clearest talkinll 
Instrument now on the market. Tbous· 
��':f"o�

o
:��';;. :�"r�ufm � 

They are simple to Install and .folD Illrectlons are sent with each 'phone. 
�n�r�!:!��':t�g 'Phones 'is: ;

h
statiOli 

Desk Instruments 6.00 " " 
ATWATER KENT MFG. WORKS 

110 N. 6th St� Philadelphia, Pa. 

$2.&0 each 
$6 plr pair 

The M E DART 
BOAT BUILDING 
MATER IALS 

bring boat construction within the 
"range of amateurs, at a small C08t. 
Y8OOlll, LaunOOes, Row Boalll. · 

Send stamp tor catalog. 
FRED MEDART, 3646 DeKalb St., St. Louis, Mo, 

We manufacture �m 
and bMies suitable for all purpoaea. We aIao 
&ell supplies and can fnrntah an

la 
p art or &ll 

!the st� riC;. a rese
o

)�� 
late catalogue, FREE. 

Crees & Court. . . . . . . . . . . . . . . . . .  '.36,535, 
Teapot or similar article. A.F. Jackson • • •  ;�:g:� CONTROL OF FIRE.-VALUABLE .PA

��Pp�Em;�T
e
1\n���h�y;., roc���f:�IC Ftll:l�c1,� 

Munn & Co. and all newsdeale1"s. , 

NEUSTADT. 
PERRY 00., 

_ S. 18tb St., 
ST. Lo_ Mo. 

c.u.. T. Hows .t eo;, 61 HudloD at., Ne .. York, E:l:port Agent& 
TRADE MARKS. 

Baking powder. Auburn Extract Co . . . • . . •  
Boots and shoes tor men and boys, leather, 

Chase Merritt, Co . . . . . . . . . . . . . . . . . . . . . . 
Boots and shoes, women's .eq.tbe�, C. W. 

Porter . . . . . . . . . . . • • .  i • • • •  � • � • • • • •  � • • • •  
Brns:eshJ���h, d'0�1� •. .  ���r: . ��.� .����' . .  ��.r:�� Buttons and hoof buttons. horn, Grlflln But· 

ton Co . . • . . . • . . . • • • . . • . . . . . . . • . . • . . . • • •  
Candles. D e  Roubalx, Oedenkoven & Co . . .  
Canned vegetables 'and canned fruits • .  ·W. ,T. 

Reynolds & Co . . . . . . . . . . . . . . . . .  , . . . . . .  . 
Charcoal, L. S. Brown . � . . . . . . . . . . . . . . . . .  . 
Cheese. F. A. Klelsmeler . . . . . . . . . . . • . . . . . •  
Coal. Kentucky Block Cannel Coal Co • . . .  
Coal. bituminous, War Eagle Fuel Co • • • • •  
Coffee, cereal, Postum Cerpal Co . . . . . . . . • . •  
Confectionery, New England Confectionery 

Co . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cotton fabriCS, Manchester Mills . . . . . . • . . . •  
Electroth�rapeutlc apparatus. M. N. Clark. 
Flour. Topeka Mllllug Co . . . . . . . . . . . . . . . . .  . 
Flour. wboat. McCloskey B�others . . . • . . . • . .  
Fopd,,: sto"k. D. Roberts . . . . . . . . . . . . . . . . . .  . 
Food.. breakfast cereal, Topeka Milling Co. 
HOSiery, Glo G. Guenther . .  " . . . . . • . . . . . . . . . .  
Ink." printing. S. Ullman Co . . . . . . . . . . . . .  . 
Knit or woven underwellr; Brown, Durrell 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Leather board and ledher. Hldelte Leather 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Leather, certain "named, " Trenckmann & Co. 
'Lotions, Cosmetlque Oriental Zibal . . . . . . .  . 
Mattress shields. C. F. Hallam . . . . . . . . . . .  . 
Medicine for liver and kidney complaints. 

Ferrell Kellam Drug Co.. of Baltimore 
City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rubber heels for boots and shoes. P. W. 
Minor & Son . . . • . . . . . . . . . . . . . . . . . . . . . .  

Shoe polish. American Chenilcal Manufa"tur· 
Ing & Mining Co . . . . . . . . . . . . . . . . . . . . .  . 

Shoe polish and leather dreSSings. Whltte· 
more Bro. 's & Co . . . . . . . . . . . . . . . . . . . .  . 

Shoes, women's leather, C. W. Porter . . . •  
Silk fabric .. York Silk Manufacturing Co. 

41.066 
Soluble receptacles. J. SChmldt. . . . . . . . . . .  . 
Sugar and syrup. maple. H. Y. Scanlon . . •  
Tonic. Berard Chemical Co . . . . . . . . . . . . • . . • .  
Wrappers, lallies', Brown, Durrell & Co • • • •  

LABELS . 

"Aunt Sue's Clothes Cleaner"'� for clothes 
cleanlug compound, H. ii. Cannon . . .  

"Black & Blue Clothes," for clothing, Loeb 
& Marks Co . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

IICourage Pills," for mediCine, L. J. Barker 
"Demi Tasse Heavy Bodied Turkish Coffee," 

for colfee, W. H. Montanye & Co . . . . .  
"Dr. John Stolze's Dinner Powder," for 

medicine, J. Stolze . . . . . . . . . . . . . . . . . . .  . 
"Edmond About," for Cigars, C. B. Henschel 

Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
"Hilda Lithagogue," for medicine, H. Van 

Buren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Jackson Park," for canned fruits and vege� 

tables, F. C. Weber & Co . . . . . . . • . •  . , . .  
"New Harlem Past and Present," for a 

book, New Harlem Publishing Co . . . . .  
"Our Soap," for soap, M. Escher . . . . . . . . . •  
"Pomona," for unfermented fruit juice, O. 

1 " Rofaa
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& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Spurgin's Double Quick Index," for an 

ludex, Spurgin Manufacturing Co . . . . .  . 
"Th

�a�t�f�� c��,:: .��� .�l���
, 
. .  �I.I����. ����� 

"Tickler," for Cigars, O. W. Bullard . . . . .  . 
"Union Buttons," for Cigars, Moeller & 

Kolb ' • • • . . • • • • • • • . • • • • . . . • • • • • • • • • • • • • •  

PRINTS. 

41.088 

41.071 

41.069 

41.076 

41.075 
41,094 

41,085 
41.065 
41.099 
41.088 
41.089 
41.093 
41,087 
41.064 
41,081 

41.063 

41.073 
41.072 
41.077 
41,06i 

41.080 

41.074 

41,082 

41.083 
41,070 

41.067 
41.079 
41.091 
41,078 
41,062 

10.330 

10,322 
10.327 

10.334 

10.328 

10.336 

10.329 

10,332 

10,326 
10.331 

10,333 

10,323 

10.325 

10,324 
10,335 

10.337 

"Everrlght," for clothing, Davidson & Fink· 
elbrand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 819 

"Le Valley Vitae Carbon BrUSh," for carbon 
brushes. Le Valley Vitae !iJarbon Brush 
Co. ; . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . •  818, l iN ew Harlem Past and Present," for a 
boo",. New Harlem PuWlshlng Co. . . . . .  817 

"Pratt's I Foods," for animal and poultry 
food .. Pratt Food Co . . . . . . • . . . . • . • . . . . .  

A prh�ted copy of the specification and drawing 
, of any patent In the foregoing liSt, or any patent 

In print - Issued since 1863. will be furnished from 
this ofll·Ce for 10 centa. provided the name and 
number ' of the patent desired and the date be 
given. Address Munn & Co .• 361 Broadway. New 
Y'lj:.adi�',�unb" niily.'.n()w be- obta\Dea 'by the -fli' 
ventors for any Of

. 
the Inventions named In the fO"'

. 
" I  

going list. Fo�' terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

The Waterless Knox 
S I � PLIC ITY 

R E L I A B I LITY 
C O N V E N I E N C E  

The suceess of our patent air cooling system has been thorough· 
Iy demonstrated In years of use. MaDY details Improved In 1903 car. Catalogue on application. 

KNOX AUTOMOBILE CO., 
Main Office and Works. SPRINGFIELD. MASS. 

NEW YORK AGENCY :-H. M. Davis. 146 W-est39th St. 
BOSTON AGENCY:-Reed-Underhl11 Co .• 41 Stanhope St. 
SAN FRANCISCO AGENCy :-Nat'l Automobile and Mfrs. Co. 26 Fremont St. 
PHlLADELPHIA & PITTSBURGH AGENCIES:-Banker Bros. Ce. 
CHICAGO AGENCY:-A. C. Banker, 456Wabash Ave. 

F R E N 9 H - G E R M A N  - S PA N ISH SPO::tE�\u.,�HT, LANCUACE - PHONE METHOD 
ClOMWID Dr. Richard S .  Rosenthal's Method of Practical lingustry, 

No longer unnecessary memorizing of verh8, decletlslons, or rules. Vou hear the exact pronounelatlon of 
each word and phrase thousands of times If you Uke. It re9.n1res but a few minutes' praCtice In spare momenta 
to acquire a thorougb m .... te

:r; 
of conversational French, German, or tjpanish. Coll<lll:e professors all over 

�':.d �� �u
�!1t��1als

th
:",�rt&l

n
z:tr:!�fe3l:.'!0t!1le�� B:f���� ru:�:!:�yf teacblng laD· 

INTERNATIONAL COLLEGE OF LANGUAGES, n01·C Metropollil Bulldl ... , New York City. 

Manufacturing for Inventors 
Every facility and appliance for manufacturing Grey 

Iron, Bras. and Spelter castings, Stam
� 

spun or 
�'N:l ���e�3���':, ����Itles. e plant. 

AMERIVAN LAMP AND BRA8S COMPANY 
Trenton, N • .I:. 

~ 
Squabs Pay B:! 

, Easler need attention only part of . .. I tim
� 

brinI big prices. Raised In one . T�:r., w���
ve

S:::� fg;w-:d'� 
BOOKLET l1Ild learn this immMBeil/ 
nM home tndmtl1l. 

Plymouth Rock Squab Co., 1 4  Friend St , Boston, Mass. 

MODEL AND EXPERIMENTAL WORK. 
Electrical an d Mechanlcal lnstrumenta. Small Mach'Y. 
EDWARD KLEINSCHMIDT. B2 W. BroadwllJ. New York. 

DIEI!l, TOOLS, MODELS and Speeial Machin_ 
er....J:, Metal Specialties and StamplrlR'8 manufacturSd. 

BUlL 0 E R S oC Special Machinery. Mndels, HOEFT &: MOORE. 86-87 Fifth Ave .• ChlCllllo. Ill. 
oped. THE FEN�J'l:;�-:���:�o.�=g:!l'. 'b"o�': 

� .... UNION M O D E L  WORKS MOD � L I "" : ATA L O C U < S C R e E 

&, c. E.ARS @ 1 9 )  CLARK CHICAGO 

Metal Patterns and Modelsl 
Found"" Patterns Of everyde\lCPptlon. i 

• .T Gated work'a specialty., THE C. E. WENZEL CO., 3 13 Markel St •• Newark. N. J. 
National Su pply Co.,835Broad",ay, N.Y. 

Model Makers and Mauufactuftln of ; , Advmtfstng Novelties, Patented Articlelll, etc." 

MODELS ct. EXPE RIME NTAL WORK. 
• Inventions developed. Special Machlnerj'; 

E. V. BAILLARD, FOx Bldg • • Franklin Square. New York. 

S P,EClAL MACHINERY �i����":&!�:i ' 
CostUo Machine Works, 00 Centre St� New York 

Model Machinery and Experimental Work. 
W. H. CR6WJ'ORD, 19:1 Broadway.Ne� York Cit" • .  

�1:tiC:tW 
TYPE WHEEL •• Y"DbELI &.. EXP£RIMENTAL WaRK.tMM.L 1lllltH11EIlr: NOVELTI! • •  £TC. fEW lalUt aTEftClL WIM. lao M&IIAU ! N. 

A
r
e 
.lo�� l

n
�:�:gkl� �lm1� Model or ExperImental 

WHAT WE DO-HOW WE DO IT 
will he soot to you on request. 

KNICKERBOCKER MACHINE WORKS, Jae., 
. 8.10-1111 .JOR,!" Street, New York.. 

"N�ifh�:!t� E . "'I'hebeA� XperlenCe ... whaeIo." 
Is the best teacher for the manufacturer .... well as for the 
ClrIver. The satisfaction among drivers of 

The OLDSMOBILE. 
��w..::J���{�c�s��ls?rlenoe ln the mann

P R I C E  $650 
Write for information and catalogue to department 21. 
OLDS MOTOR WORKS, • DETROIT, MICH. 

)ftmbeJ' of the Aasoclatlon Llceued AutomobUe Mu.� 
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Orient Buckboard 
PR1C E · $375 

Patented March 10, 1903 

4 H. P. Speed 30 Miles per Hour 

The Cheapest Automobile in the World 

HOLLEY � 
LIGHT 

� TOURING 
VC CAR 

Price, . $650 
A strong, well. built car, just a s  suitable for rough 'country roads 8S boulevards. Constructed on latest. 
and up-to-date principles. Motor In front under hood, 
direct drive to transm1Bsion. 
Write jor CatalO{lue. 

HO LLEY MOTOR CO. 
ift'llOHey · A_. 

AND BACK 

OTOR CYCLE 1 45 Miles an Hour I 
The best hill climber ever 
built. M a d e on honor. 
Send to-day for literature. 
Warwick Cycle & Automo· 
bile Co., Springfield, Mass. 

ELECTRIC LAUNCH MOTOR. - THE 
desi n in this paper is for 8 motor of unusual 8implicity 
of construction, which can easily be built by an amateur at smail cost. [t is Intended for .. boot of .. bout 24 feet 
over all and 4 feet 6 inches beam. drawing 18 inches. 8ud 

�e�a����� Of
IlY�':r��dg !��� �a���:.

a SS::d
�g:E���!� 

AMERICAN SUPPLEMENT, No. 1202. Price 10 c.ents by 
wail, from tbis office. and from all newsdealers. 

• Can Sell Your 
R I 

DO matter where it Is 
ea or what it is worth. 

Send description_state price 

E t t 
and learn my wonderfully 

S a e successful plan. 

W. M.OSlBANDER 
378 North American Building. PHILADELPHIA 

DPFEL -lDUBDOCH CO. 
Chemi$ts' Sup.plies 

82 La.ke Street � � � CHICAGO 

. .. Upright Drills ... 
F��WJ'�

e
t�sil�'i:lln�;I�'i./���k r�2-��� 

Back Geared. Self Feed Drill. Send for 
Catalol!'ue and Prices. 

W. F. & JOHN BARNES CO. 
(Established 1872) 

1999 Ruby· St;, Rocldord, Ill. 

J ESSO P'S STE E LTHB\��'( F O R  T O O L S, S AW S  E TC. 
W'.!! JES SOP & SONS t:� 91 JOHN ST. NEW YORK 

I·_ RIVETT � . LATHE � , Noup-to-date manufacturer can 
alford to do Wilh<1ut it. 

HIGHEST AWARD wberever exbibited. 
urSend for Catalog • .a 

Faneuil Watch Tool Compan-y, 
BRIGHTON. BOSTON. MASS •• U. S. A. 

Scientific American 

Tbe 20 hurse-power Winton Touring CarJ!l'hill clhiLbing, win master any gl'ade 
open to tr .. fllc Iilld do it with a dash. The winton h ... more horSe pOwer for each 
hundred pound.fwei"ht than any other car ou the market and ft8 power Is all 
available, not baiDJi[ absorbed by 8 cunfbersome transmission. 

Br .. nches·and agencles in all leading cttles.. . . . 
THE ·WINTON MOTOR CARRIAGE COMPANY Cllevelanc1. U. 8. A. 

NOISELESS 
Bevel Pinions .. I 

We can furnish our ,New Process 
Noiseless Pinions in bevels as well 
as spurs of any size ,wanted and 

· to . transmit any required horse 
power. Write for catalogue. 
THE NEW PROCESS RAWHIDE CO • .  

Syracuse, ·N.}'. 

ENGINE 
IGNITERS 

Send for It To· Day 
You'll find it always convenient to 

bave as 8 useful 8'Cd instructive book 
Montgomery & Co.'s Tool Catalogue 

The new·editlon has704 pa�es andls #rl�����nt;�:1i 
f.r.,oi��t size �x 

MONTGOMERY & CO., 
lOIS Fulton St., New York (lIty. 

Cbt CyptWrittr · €xcbangt 
. . . .  . . 1311'Barelay lit., NEW YOR/<i 

124 L a Salle St • •  CHICAGO 
38 Bromfield St., BOSTON 
8 1 7  Wyandotte St .. 

KANSAS CITY, MO. 
209 North 9th St • .  

ST; LOUIS, MO. 
636 California St., 

. SAN FRANCISCO, CAL. 
We will save :vou !'mm 10 

to 50S on Typewriters of all mak.es. Semd for '!a/fllol/Ue 

GIIDIUJIC IIJjTOItIOBII.E GOItIPANY, OStroff, /tI1ch. ' 

Pocket size, but larlZe enough for accuracy 
and practical use. Various ra.nges for test-

�'ii!a�l���i�B�I:�ri�lf::'\��i':E�re� :�a 
Ammeters for £lenera1 measurements. 

lrSemd tor Ct,.cu!a,.. 
L. M. PIGNOLET. 

Cortl$lldt Street, New York, N. Y. 

,���� 
Projection App'aratus for St:ientif1c work. Superior in ,accu�acy andc!�venience. 

Bausch �oc��,bN.�tic":l Co •• 

Jl1i:W YOlI.K BOSTON CHICAGO 

CBJlBTEB �:OLlNE 

E.IGI· ·JES 1903 catalog ,.eadl/. 

CHARTER OAS 
. . .  ENOfNE CO. 

Box 148, SterHnlr, DI. 
BABBITT METALS . ..:....SIX IMPORTANT 
formul .... SCIENTIFIC AMERICAN SUPPLEMENT 1 123. 
Price 10 cents. For sale by MUnn &; Co. and all news
dealers. . Send for catalolOle. 

PORTABLE HOISTS AND CRANES 11 are essential In shops and factories 
to-d .. y. Made of the bQSt materials 
throughout is the 
Franklin Portable Crane and Hoist. Lifts' and-carries S tons with ease, goes 

... 

' " �:������r�fe�P�;.s�::'���B¥t
a
�u��� 

the expenditure of time and labor. Z Body of Crane base, wheels and arms 
.. _._. . �.. .:,.- of cast iron. 

FRAN·KLIN PORTABLE ·HOtST· CO., F�anklin. Pa., U.S.A. 

���� . •  ".!_I""I""I"".'Nj""""."".� 1 
"To Err is Humant'� '1· .1 Not to Err-Elgin�. 

I The man who is always 

1 
right on time is the. maD 

I ELG�ca;�TCH 
I 

Every Elgin Watch is fully guaranteed. .All jewelers have Elgin Watches. 

I " Timernakers and Timekeepers, "  � illUatrated hiStory of the watch, sent 
free upon request to 

ELGIN NATIONAL WATCH CO. IELGIN, ILL. • ��""""'''�'''''''''''''' •• I'' 

SEPTEMBER 19. 19Q3. 

C OLD G A LVAN I Z I N G ,  
A M ERI CAN PROCE SS. N O  R OYA LT I ES. 

SAMPLES AND I NFORMATION ON APPLICATIO N 
· N I C K E L 

.AND 

Electro·Pla ting 
Apparatul and Jlaterial. """ 

& VanWinkle 
Co •• 

Newark. N. J. 
36 Liberty st., N. Y. 
BO &; 32 S. Canal St. 

ChlcSlrO. 

�ollh,tB�:r �Thf:�:�� �s�cfti�:tCORhD1 , F RE E �:d S::da=Z:ent of Songs, Sayings, Orchestral 
If you purg'i,h,.��-;"a�� ;:J�s�I=�Ved model, 

COLUnBIA <iR.APHOPHONE FOR. $3.50 
that, will !lIve you as 
much pleasure as any 
higher priced one. 

This Is not a toy, 
. but a standard Size . .  ��chine. 
IT TALKS I 

IT SINGS ! 
IT PLAYSI 

These ':'lme r�ord8 
can be U8t;." on! any 
high priced grapho
pliones, 

Um 
. 

Computing Figures 

hard�:��;����1����!�� 
The Comptometer makes it 
easy, is twice as quick, in
sureS accuracy and re�i�es 
all mental and nervous strlllDo 
Why don't you get one ? 

Write for Pamphlet. 
FELT .. TARRANT MFQ CO. 

&2-'58 ILLINOIS ST •• eMIGAGO. 

- - - -------------- ----

N � CARBON ON-JMUT PAPER " - ---

Special==Good ' for .25 cents 
'this....ad\l�ttfll"nt and 2S H'nh wdl.buy u sheets of Non. 

'$'!!ut' Carb?n Paper .<It your dNkr, or from us di
tc'(1,hy mail (rcog';liar pr'ict' �o .... �(s); NQn-Smut i� 

I1'O,111\·t',ly the bC',! c�rhol!. pa�r on the mu
�t't.-h i .. m';dl: 0'( ,elii'ioiz;iiok .lnd will 
pot smut copy or finEl':r� _.lJ.it�')Onget .md. - ,  @\alt�'tNpre<'Irljlnllt!ld!'-:f,h&ll�,..r�JllPCI'. 

�::·.IIIi:tn><ln ''':'Il.;'l(;f arW��' � 
5e;adloi free samJilu aDd our-sDaPpy'booklet 

• Stella. tbe �teDographer.�· 

NON·SMUT CARBON � lUBBOl'f t/'. 
II4 Main St., Rochester, N.Y. 

Beauty and 
Every bUSiness man knows th e annoyance of loose shirt 

cuffs. EVery wise business man ought to know tbat they can be easily fixed and regulated to any desired length below the coat sleeve 
by using 

Wasbburne's (uff Holders 
They can be Instantly attacbed or de-

�:r8ie J��h35:.
er come loose-have a 

Illustrated catalollUe on request. 
Rample pair of Cull' Holders 

sent by mall on recelpt of 20c. 
AMERICAN RING CO., 

BOl[ S. Waterbury, Conn. 

S 1 
AU val'ieties at lowest. pnces. .8est RaHroad 
Track and Wal!'on or Stock ScaJefi made. 
Also 1000 useful artICles. including Sates, ca 88 Sewmg liaChines, Bicycle., Tools. etc. Eave 

Money. LlstsFree. CHICAGO SCALE CO .. Chicago, Ill 

Jeweled 
Watch 

"""� ____ ...,,, .Ma_ . 
Non�Ma:�tic 

MCKEL SILVER CASB' 
Fully Guaranteed

-

For sale by 
All JEWELERS 

TIlustrated .DU!UlU,CL.I. 
on request, �howing 
COLORED 

FANCY 
DIALS 

The.New England 
Watch Co. 

37 & 39 Maiden lane 
New York City 1 3 1 · 1 3 7  Wabash Av, 

Chicago 
Claus Sprec�el's Bdg. 
, San Francisco 
11' 8..,w· BIll, LondoJi 

PRES I D E N T  S US P E N D E RS Comfort and service. 
Any silo or maiL 

Guarauteed-ftAU breaks made atood." SOc and ,I.GO. C., A. 'EDGARTON MFG. CO .. Box 222. SlUr • MUI. 

© 1903 SCIENTIFIC AMERICAN, INC 
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