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AIR RESISTANCE OF ELECTRIC CARS. 

Among the valuable scientific results of the St. 
Louis Exposition, few rank higher than those which 
were obtained by the various commissions appointed 
for the carrying out of engineering tests. We have 
already referred in these columns to the excellent 
work of the locomotive testing plant established and 
operated by the Pennsylvania Railroad Company, the 
results of which have been tabulated and published in 
book form. An equally valuable work was that car· 
ried on by the Electric Railway Test Commission, 
whose work covered very broadly the field of electric 
traction. Among other tests was a series which was 
carried out on a straight stretch of track belonging to 
the Indiana Union Traction Company; and among 
these was included a series of experiments on at­
mospheric and train resistance, which were conducted 
with an air-pressure dynamometer car, designed by 
members of the commission especially for this purpose. 

The resistance due to the pressure of the air on the 
front of the vestibule and car body was registered for 
speeds which varied from 25 to 70 miles an hour. 
Care was taken in these measurements to separate the 
resistance of the car due to the atmosphere from the 
total resistance, which latter includes that due to in­
ternal friction and to the rolling friction of the wheels 
on the track. In order to obtain a separate record of 
air resistance, the car body was so suspended above the 
trucks that the pressure on the car could be measured 
separately by suitable dynamometers. Furthermore, 
the vestibule was suspended separately from the body 
of the car, and the head-on pressure was registered 
independently 'of the other resistances encountoced. 
In order to determine what form of vestibule front 
presen ted the least resistance to the atmosphere, four 
different forms were used in the experiment : First, 
a vestibule with a plain, flat front; second, the stand­
ard curved vestibule as ordinarily used on interurban 
cars, the radius of the curved front being 5 feet 6 
inches; third, a parabolic vestibule with a length of 6 
feet 3 inches; and fourth, a vestibule having a wedge­
shaped extension of the parabola 2 feet beyond its end. 
The wisdom of suspending the vestibule so that the 
pressure upon it cou.1d be measured separately from 
that upon the rest of the car body was shown by the 
discovery of the fact that an unexpectedly large pro· 
portion of the p ower is expended in overcoming head 
resistance, and that this resistance is greatly reduced 
when tapered ends are substituted for fiat ends. 

The great effect which the shape of the front end 
has in determining the head-on atmospheric resistance 
waEl shown early in the experiments, when it was found 
to be impossible to drive the test car at a higher speed 
than 50 miles an hour when it was carrying the fiat 
front end, although when a parabolic wedge front was 
substituted, the same motor and the same current were 
easily able to drive the car at a speed of 75  miles an 
hour. It was proved in the tests that the atmospheric. 
resistance on the rear vestibule of the car was due to 
a Ruction, the effect of which was, of course, to retard 
the car. "'lith a vestibule of the standard shape at 
the rear, the power absorbed by the suction of the air 
was found to amO'Unt to 1 6  horse-power at a speed of 
60 miles an hour.  

The general results obtained by the commission 
proved that at all speeds the pressure per square foot 
on the parabolic wedge vestibule is only about one­
fourth of that on the fiat vestibule, and that for all 
shapes tested, the unit pressure at 80 miles per hour 
is atout ten times as great as that at 20 miles an 
hour. At 60 miles an hour the unit pressure on the 
wedge-shaped vestibule is 2,10 pounds, and on the fiat 
vestibule 8.20 pounds. At 20 miles per hour the flat 
vestibule recorded a unit pressure of 1.4 pounds; 
whereas at 80 miles per hour the corresponding pres· 
sure worked out at 14 pounds. On the other hand, on 
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wedge-shaped vestibules the pressure was 0.4 pound at 
20 miles an hour and 4 pounds at 80 miles an hour. 

These experiments would seem to demonstrate con­
clusively the advantage of the pOinted front and rear, 
not merely for electric cars but for all swiftly-moving 
vehicles. In this it is in agreement with the cele­
brated Berlin high-speed tests, which clearly demon­
strated the value of the tapered front. The Bavarian 
state railways have built their recent express locomo­
tives with tapered casings on the various parts of the 
engine that are exposed to head-on air resistance, and 
our readerr; will have in mind our recent illustration 
of the Union Pacific motor car No. 7,  whose shape at 
front and rear would seem to have been modeled in 
agreement with the findings of the St. Louis test 
commission. 

.... ' ... 

GROWTH OF THE HUDSON RIVER STEAMBOAT. 

There were several facts that conspired to make the 
recent maiden trip of the new steamer "Hendrick 
Hud80n" memorable in the annals of steamboat history 
on the famous Hudson River. Apart from the fact 
that she is the largest and swiftest of a long line of 
famous boats, her maiden trip was completed on the 
ninety-ninth anniversary of the ever-memorable jour­
ney of Robert Fulton's "Clermont" from New York city 
10 Albany and back. It was on August 17, 1807, that 
Robert Fulton'S epoch-making trip began, and the little 
craft returned successfully on the 21st of August. The 
"Hendrick Hudson" started on the 20th and, returning 
next day, made her landings, in New York city, exactly 
on tile ninety-ninth anniversary of the completion of 
the "Clermont's" voyage. The steady growth in size of 
Hudson River steamers is shown in a study of typical 
vessels that have navigated the waters of this river. 

The "Clermont" of 1807 was 133  feet in length only, 
or  but one foot longer than the America's cup-defend­
ing yacht "Columbia." The "Chancellor Livingston," 
built in 1816,  was 154 feet in length; and the "Erie,"' 
constructed sixteen years later, had an over-all length 
of 180 feet. The "Rochester," which measured 209 feet 
from stem to stern, may be taken as a typical vessel 
of the year 1836. Twenty-four years later, at about the 
time of the outbreak of the civil war, that famous old 
craft, the "Daniel Drew," was placed in service, a 
vessel which will be familiar even to many of the 
younger readers of this journal. In this steamer the 
over-all dimensions had risen to 251 feet. The most 
marked advance in size and comfort was undoubtedly 
made when the two sister ships "Albany" and "New 
York" were placed in service. Each of these was 325 
feet in length and they had no difficulty in maintaining 
an average speed of over 20 miles an hour. The 
"Albany" was placed in service in 1881,  and the "New 
York" six years later. The last-named vessel, after 
running successfully for over a decade, was taken to 
the Erie Basin, Brooklyn, cut in half and lengthened 
to 350 feet. In the "Hendrick Hudson" the over-all 
length of the Hudson River steamer has been carried 
for the first time up to 400 feet, with a corresponding 
increase in the other dimensions, the boat measuring 
82 feet over the guards with 14 feet 4 inches depth of 
hold and a draft of 7 feet 6 inches. 

In the broad field of engineering there are few prod­
ucts that bear such strong individuality as the Ameri­
can river steamboat. There is nothing like it to be 
found in any other country in the world. With its 
shallow draft, broad beam, and towering superstruc­
ture, with its long lines of amply-lighted staterooms 
and wide expanse of promenade decks, the typical river 
steamboat possesses a dignity and grace which combine 
to render it one of the most picturesque creations of 
the naval architect, This is particularly true of the 
boats that ply upon the Hudson River. In the earlier 
history of steamboat development, iron was scarce and 
good shipbuilding timber plentiful. But it was soon 
found that as the length and weight of the boats in­
creased, it  was necessary. on account of the great shal­
lowness of the hull, te, provide some method of trussing 
by which the boats could be held to their true sheer 
line and prevented from "hogging," or  the sagging 
of the bow and the stern. Hence those remarkable 
trusses extending parallel with the keel of the boat, 
and the elaborate system of tie-rods leading from the 
hull to a row of central posts erected upon the keel 
of the ship. Another characteristic and decidedly pic­
turesque feature was the curious walking-beam engine,  
whose low speed of revolution necessitated the con­
struction of paddle wheels truly gigantic in size. In 
the earlier boats, moreover, the boilers were carried 
upon the guards and outside of the hull of the vessel; 
indeed, several fine old boats of this description, nota­
ble among which is that swift and graceful craft, the 
"Mary Powell," are still doing good service, and seem 
likely to for many years to come. 

It was only a question of time, however, before huge 
stiffening trusses, multitudinous hog chains, cumber­
some walking beam engines and ponderous paddle 
boxes would have to give way to more modern and 
scientific methods of. construction-indeed, It is sur­
prising that these makeshift methods, rendered neces­
sary by the conditions of a long bygone day, should 
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have survived in one or two notable vessels which havq 
been built for night service on the Hudson River 
within the last few years, In the "Hendrick Hudson," 
h owever, steel has taken the place of wood in the con· 
struction of the hull; low-pressure boilers and cumber­
some walking-beam engines have disappeared, and 
their place has been taken by compact, high-pres· 
sure boilers, and inclined direct-acting engines 
placed below the main deck of the steamer, The 
result of these changes is that practically the whole 
of the ship above the main deck is devoted to pas­
senger accommodation and the decks are no longer 
obstructed by the capacious well which formerly housed 
in the A-frame, connecting rod, piston,  and the gear of 
the old walking-beam type, The result, looking at the 
ship from the broadside, is a decided gain in smart­
ness and general symmetry of appearance. The addi­
tion of anothe r deck, bringing the total decks up to 
five, has increased the capacity, until it is estima ted 
that 5,000 day passengers could be carried. On the 
maiden trip some 4,000 were accommodated without 
any discomfort from crowding. The speed of the ves· 
sel on the trial trip was 23.7 land miles per hour, and 
it is probable that when the engines, which are of the 
triple-expansion three·cylinder type, have worn to their 
bearings, the boat will be goo d  for a maximum speed 
of 24 miles an hour, 

.... � .. 
CEMENT BASES FOR WOODEN TELEGRAPH POLES. 

Up to date, wooden telegraph poles remain in most 
countries the cheapest in first cost and in many re­
spects as desirable as any, The question of durability. 
however, has been a sore pOint to those in charge of 
equipment and maintenance. All sorts of preserva­
tive solutions and all kinds of treatment therewi th� 
pressure, vacuum, a combination of the two, etc., have 
been tried, but the wooden mast still remains more 
perishable than the iron, and its renewal means an 
expensive piece of work, outside of the cost of the pole 
itself. Happily, however, a new idea has been evolved 
from the depths of some one's moral consciousness or 
the heights of his inventive faculties, and accordinb 
to which not only new wooden poles may be made 
more durable, but those which are already rotten at 
the base may be utilized to advantage and given a 
longer second life than the first. What is particularly 
gratifying to telegraph and telephone companies is  the 
fact that this process is  not patented, and from the 
point of view of first cost not too burd·ensome. 

The process consists in mounting the pole in a 
socket of cement be ton, with which, however, it does 
not come in direct contact. When we say "in a 
socket" we err in the matter of technical accuracy; 
for in the later forms of mounting there is a spaee 
between the foot of the WOOden pole and the top of the 
cement base. The pole is attached to the base by four 
iron splice-plates or fish-plates. The cement base 
stands 8 to 10 inches above the ground level, and is a 
prism of the same diameter as the pole which it has t o  
carry, O n  account o f  the severe l everage tending to 
break it off, it is strengthened with iron in the well­
known manner of Monier or Coignet. The attachment 
of a wooden pole to such a foot takes only about 
t.wenty minutes; and the same is true in the matter 
of replacing one pole by another. To put a cement 
base on an old pole with a rotten foot the latter is 
sawed off about 8 to 10 inches above the ground and 
without removing the wires lifted a couple of feet 
a way and leaned to one side; the old rotten foot is 
t.hen removed, the hole somewhat enlarged, the ready· 
prepared cement stump or base is set in the hole and 
well rammed in and the old pole then attached to the 
cement base by the fish-plates, leaving say two inches 
between the two, The life of a pole thus mounted is 
reckoned at sixteen years. As regards the resistance 
of the cement base to breakages-that has been settled 
beyond question by the simple means of attaching a 
rope to the top of several poles and pulling horizontally 
thereon until something gave way. That "something" 
was in every case the wooden pole, and the break took 
place in every instance just where it was expected, 
namely, right above the cement base, or rather the fish­
plate. 

The bases are molded in a plain prismatic box, well 
rammed in, and lef t two or three days in the mold to 
set; they are then firm enough to handle without dan­
ger of injury. The bases are left to dry ano'ther week 
after removing them from the mold. 

.. f 01" 
The first appl ication of the multiple-unit system of 

railway motor operation and etectrical control to mo­
tors of the a lterll8.ting-current commutator type will be 
made soon on the suburban extensions of the Mil­
waukee Electric Railway and Light Company, one of 
which is 20 miles and the other 16 miles long. Accord· 
ing to Power, the motors will be the "combination" 
type for operation on either alternating or direct cur­
rent. Each car will be equipped with four 75-horse­
power motors. The electro-motive force on the alter­
nating-current overhead lines will be 3,300 volts, and 
transformers on the cars will reduce this to thi� ("'roper 
voltage for the motors. 
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THE HEAVENS IN SEPTEMBER. 

BY HENRY NORRIS RUSSELL, PH.D. 
If we look directly upward early on a clear Septem­

ber evening, we will see the heavens just as  they are 
shown on our map. Right above us is  the fine constel­
lation of the Swan-a great cross of stars in the Milky 

Way. West of i t, and near to it, is the Lyre, with one 
very bright star, Vega ( marked with the letter a on 

the map ) . 
Following down the Milky Way to the southwest, we 

come to the Eagle ( Aquila ) ,  whose brightest star, 

Altair, is nearly equal to Vega. Below this is the 

brightest and finest part of the Milky Way, which is . 
almost startlingly brilliant on a thoroughly clear night. 

Even an opera glass shows that it  is full of groups and 

clusters of stars, and those who have telescopes, of 

whatever size, will find it a happy hunting ground, full 

of magnificent fields. It extends far down to the south­

west, where the constellations of the Scorpion and the 

Archer are beginning to set. 
In the western and southwestern sky are the Serpent 

Holder ( Ophiucus ) and the Serpent, which, like Her­

cules to the north of them, can be studied better from 

the map than from any description. Below Hercules 

is the Northern Crown, and beneath this the Herd s­

man, with the great red star Arcturus. The Dragon 

and the Little Bear are to 
the left of t he Pole, and 
the Great Bear is  below 
them, so that the Dipper 
lies along the n orthwest­
ern h orizon. Cepheus and 
Cassiopeia are on t h e  
right of the pole and 
above it, toward Cygnus. 

Scientific AUlerican 
Jupiter is in Gemini, and rises near midnight in the 
middle of the month. 

Saturn is in Aquarius, and comes to opposition on 
the 4th. He is now in a better position for observation 
than for several years past, and will well repay any 
one who turns a telescope upon him. The Earth .is 
getting neal" the plane of his rings, so that we see them 
much more nearly edgewise than last year. A few 
years ago they appeared as an oval about half as wide 
as it was 10!lg. Now the length of the ellipse is ten 
times its breadth, and the rings seem to stick out on 
each side of the ball of the planet like handles. In 
another year we will  see them edgewise, and they 
will then disappear entirely, except in very powerful 
telescopes, t o  broaden out again in the year following, 
when we see their opposite side. 

The brightest of Saturn's nine satellites, Titan, may 
be easily seen with a small telescope. It is west of 
the planet on the 5th and 21st, and east of it on the 
13th and 29th ( its period being sixteen days ) . When 
it  is  north or south of the planet it now seems so 
close to it (less than the planet's diameter)  that it 
will be hard to see it with a small instrument. 

Uranus is in Sagittarius and is in quadrature on the 
28th, coming to the meridian at 6 P. M. Neptune is in 
Gemini and can be observed before sunrise. 

NIGHT SKY; AUGUST &. SEPTEMBER 
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Something more exact must take the place of the eye. 
There are some good pyrometers, but they are gen­
erally expensive and delicate, and inconvenient to 
apply. But there is a means of measuring-not esti­
mating-temperature, which manufactun;rs of fine por­
celain use, which should be of great value to steel 
workers in enabling them to ascertain with certainty 
just what the temperature in a furnace really is,  in· 
f'tead of guessing at it. And here we may add what 
we should have given as fourthly above-that the eye 
grows tired and less sensitive to color; so that tbe 
same temperature will be estimated l ower, after ten 
minutes' watching red or white hot metal or com­
bustible. 

The method to which we refer consists in the use 
of porcelain-or rather clay-cones of various melt­
ing or softening pOints; there are about sixty differ­
ent grades, each stamped with a number correspond· 
ing to a definite temperature at which slumping down 
takes place. The range of temperature is between 
590 deg. and 1,9 40 deg. C., or say 1,094 to 3,524 deg. F. 

In order to find out which cones to use, where the 
right temperature is  not known in degrees, the first 
test is made with several cones, and that one is chosen 
as the standard which at the desired temperature curls 
over and nearly or quite touches the floor of the fur-

nace. It is b<3st to use 

� 

East of the Milky Way­
stretches a row of fine con­
stellations. Due east, and 
about half-way up to the 
zenith, is Pegasus, which 
can be known at once by 
the "great square," whose 
four stars are all of the 
second magnitude. The 
northeastern one belongs 
not to Pegasus, but to  An­
dromeda, which extends 
far to the northward and 

�! 
.. �""-'-""''*'. � . . ·", .. · .

.
.. • k·; .. :·.f>'f , ,-1 6Y . ",,� � �>=" '" r T "r.' � ,,� .......... w � � / 

two cones of the proper 
number, one for the hot­
test and the other for the 
coolest part of the fur­
nace; their. curling over is 
t o  be watched thro\lgh the 
usual peep-holes, prefer­
ably covered with mics. 
The cones should be vro· 
tected from direct flame. 
just as much as the wo rk­
pieces are. A good way 
is to fence them around 
with two bricks on the 
side and one on top, the 
cone also standing on a 
brick. Another way is to 
use open-sided 
hoods provided 

clayware 
for the 

eastward. Still further on 
in the same direction we 
reach Perseus and then 
A u  r i g  a,  the Charioteer, 
whose brightest star, Ca­
pella, is just rising. 

The most interesting ob­
ject in Andromeda is the 
great nebula, which is 
marked on our map, a few 
degrees northwest of (J 
Andromeda. It is visible 
to the naked eye, and con­
spicuous in a field glass, 
but the marvelous concen­
tric spirals which form its 
outer portions are re­
vealed only by p hot 0 g­
raphy. 

At 11 O'Clock: Aug.7 
At lOX; O'Clock: Aug.14 

At.10 O'Clock: Aug.22 
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At 9 O'Clock: Sept.6 
At 8X; O'Clock: Sept. I. 

At 8 O'Clock: Sept.21 

purpose, and which melt 
at a higher point than any 
of the cones. There are 
also small muffles which 
serve the same purpose, 83 
well as capsules with lids; 
these latter, of course, 
must be drawn from the 
furnace in order to ob­
serve the c ones. 

Just why the cones now 
used are not marked with 
the melting temperatures 
instead of n u m b e r s 
( "022,"  "09," "29," etc. ) ,  
"deponent saith not, not 
knowing"; perhaps some 
w i  r e-g a g e  manufacture!' 
can give the reason. 

---........... --
" GALVANIZING" WITH 

ZINC-ALUMINIUM ALLOY. Below Andromeda is the 
small group of the Tri­
angle, and the smaller but 
brighter one which marks 
the head of Aries, the 
Ram. 

The Zodiacal constella­
tions of the F i s h  e B 
(Pisces ) ,  the Water Bear­

In tl)e map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed ; fifth magnitude (very few), three-pointed, counting the points only as shown in the solld outline, without the lIlter­

mediate lines signifying star rays. 

In order to get a "gal­
vanizing" bath that shail 
be quite l iquid and yield 
a brighter surface than is 
attainable by the use of 
zinc alone, Giihrs uses an 
alloy composed of about 

er (Aquarius ) ,  and the Sea Goat (Capricornus ), which 
lie in the southeastern sky, contain no bright stars. 
The planet Saturn is now in Aquarius, and is much 
brighter than any star near it. I t  lies almost on the 
line of the western edge of the great square of Pegasus, 
extended southward. Farther down, in this same line, 
is  a solitary bright star, Fomalhaut, in the S outhern 
Fish. 

THE PLANETS. 

Mercury is ·morning star at the beginning of the 
month, rising at about 4 :  30 A. M. On the 4th he is 
in conjunction with Mars, passing him at a distance 
equal to one-third of the moon's apparent diameter. 
Both planets are near the bright star Regulus and 
soon pass north of it at a distance of less than a 
degree. 

During the latter part of the month Mercury is 
invisible and on the 24th he passes behind the sun and 
becomes an evening star. 

Venus is evening star in Virgo, and is very bright. 
On the 2 0th she is at her greatest elongation-that is, 
her apparent distance from the sun is greatest. She is, 
however, far south of the Sun, and is not nearly as 
conspicuous as at a spring elongation, but sets at about 
8 P. M. 

Mars is  morning star in Leo, rising about 4 :  30 A. M. 

THE MOON. 

Full moon occurs at 6 P. M. on September 2, last 
quarter at 4 P. M. on the 1O-th,new moon at 7 A. M. on 
the 18th, and first quarter at 1 A. M. on the 25th. The 
moon is nearest us on the 21st, and farthest off on the 
9th. She is in c onjunction with Saturn on the 2d, 
Jupiter and Neptune on the 12th, Mars on the 16th, 
Mercury on the 17th, Venus on the 21st, Uranus on the 
24th, and Saturn again on the 30th. 

The conjunctions with Saturn are close, and occulta­
tions are visible in the southern hemisphere. 

At 6 P. M. on the 23d the sun crosses the celestial 
equator and enters the sign of Capricorn, and in the 
old expression of the almanac, "autumn commences. "  

.. . ' .  
THE USE OF CLAY CONES IN STEEL HEATING. 

The days of estimating the heat of a work-piece by 
the color have gone by-at least in establishments 
where any weight is  laid on· uniformity of product. 
In the first place, no two m en will agree as to the 
color of a piece in any one fire or bath; in the sec­
ond, the same temperature wiIl be differently esti­
mated in different parts of the shop or at different 
times of the year-or even day; and in the third 
place (what is of equal importance ) .  no two steels 
will show the same color for the same temperature. 

one-half of one per cent 
of aluminium, and one·fifth per cent of bismuth with 
the zinc. I n  order to get this alloy in proper state 
of diffusion it is necessary to melt the al uminium at 
the same time with the zinc; the bismuth can be melt-
ed in at the same time if desired. I t  is claimed that 
simultaneous melting of the zinc and the aluminium 
prevents the formation of oxide and of hard dross. In 
order to effect this desirable simultaneous melting of 
these two metals, it  is best to prepare beforehand an 
alloy of zinc and aluminium, or of these with bismuth, 
in stronger proportions of aluminium than is desired 
in the bath-for instance, 20 parts of aluminium anti 
the same of zinc, with 5 of bismuth, well stirred while 
melting. This "mix" is to be melted with the rest of 
the zinc, in such proportions as will give t o  the result­
ing melted mass the requisite proportions for the 
bath. 

A higher percentage of aiuminium Can be used than 
one-half (one two-hundredths of the entire weight), 
but it effects no improvement above that brought about 
by the use of the smaller quantity. '1'he bismuth may 
b e  used in even smaller quantities than the above­
quoted one-fifth of one per cent. 

• •••• 
An American patent has been granted for makiilg 

pens of tantalum or its alloys. 



SANITATION OF THE CITY OF WASHINGTON.-I. 
BY BEN. WINSLOW. 

THE AQUEDUCT (AND FILTRATioN PLANT. 
The average annual death rate of the city of Wash­

ington, according to the Twelfth Census, is with one 
exception the highest of all the cities of the United 
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to the ' Rock Creek proposition. Col. Hughes, who 
reported the results of the surveys, contemplated the 
building Of a dam which would give a supply of about 
eight million gallons of water from Rock Creek per 
diem. 

The population of Washington at that time was forty 
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a resolution which put the selection of plans in the 
hands of the President, and it also voted to defray 
from the Treasury the cost of  any project he approved. 
The President acc,epted the Meigs plan, which called 
for a nine-foot conduit from Great Falls. 

To hol d  the water at a proper level a dam was con-

.A. Completed :Section of the Pumping Station. Laying the Outfall Sewer Across the Swamp Lands. 

States having a population of over 100,000. The aver­
age annual death rate of Washington for the period 
covered by the last census is 23 .09 per 1,000 popula­
tion, while the average for cities of approximately the 
same size is about 17 per 1,000.  In the table of annual 
death rates per 1 00,000 population due to typhoid fever 
in cities of  the same class, Washington stands first 
with 78, which is 20 higher than_ Cleveland, the next 
highest city on the l ist. The capital city of the nation 
is now nearing the end ·of a costly 
effort to reduce its abnormally high 
death rate to a more reasonable fig­
ure, and the work has been done so 
quietly that the citizens know little 
of it. 

Long before the city even dreamed 
of a filtration plant ; before the use 
of any filters for water, except prob­
ably inadequate and, unsatisfactory 
individual devices, the city of Wash­
ington strug�led with the moment­
ous question of pure drinking-water 
supply. Maj or L'Enfant, under the 
direction of Gen. Washington, made 
n,umerous surveys, to "ascertain the 

. practicability of obtaining a full 
supply of good water for the federal 
capital ," but it was a long time be­
fore the idea of bringing' the city's 
water fifteen miles was considered 
with any degree of seriousness. 

The immense volume of water dis­
charged over the Great -Falls of the 
Potomac, situated fifteen miles above 
the City, marked that place as the 
future source of water supply many 
years before those in authority finally 
obtained the necessary means and 
sufficient courage to attempt what was then considered 
an almost impossible task. The expense was the 
greatest stumbling block to the Great Falls project, 
the estimated cost being _so great that it staggered the 
young 'government ; and although some surveys were 
made by order of  Congress in 1850, owing to the lack 
()f sufficient funds the Great Falls project was not 
gone into at any length, the surveys and investiga­
tions of the Topographical Corps having been confined 

thousand, and this volume ot water was considered 
sufficient to supply the city for the next forty years. 
The proposed daily supply was one and a half million 
gallons, or over thirty gallons per capita per diem. In 
addition to the dam, it was proposed to build a sedi­
mentation reservoir on "Mederian Hill," and a dis­
tributing reservoir, "to be establish ed just back of 
Franklin Road, the highest ground in the city." "Just 
back of Franklin Road" was then a considerable dis-

The Dry Land Continuation of the Outfall :Sewer. 

tance from the cIty; hut nOw it Is in the heart of it. 
The Great Falls proposition originated with C apt. 

M.  C. Meigs, of the Corps of  Engineers, U. S.  A. 
The Rock Creek project having been discarded, Con­
gress in 1852 appropriated, five thousand dollars to 
"enable the President to devise a plan for supplying 
the city with an adequate water supply," and surveys 
were made ove the Great Falls route during th e win­
ter of 1852-53. Congress at its next session passed 

structed at Great Falls, with its comb one hundred 
and f orty-five feet above high tide at Washington, and 
from this dam the water was conducted through a 
circular conduit of brick, nine feet in diameter and 
having a fall of nine and one-half inches to the mile. 
In order to shorten the conduit and save expenses, a 
receiving reservoir was formed by damming the Little 
Falls B ranch, a tributary of the Potomac, situated 
about five miles from Washington. With an area of 

little over fifty acres, it has a capa­
city of approximately eighty-five and 
a half million gallons, and is used 
for both storage and sedimentation. 
A distributing reservoir was con­
structed on the heights of George­
town, about two miles from Wash­
ington, and connected with a receiv­
ing reservoir by a continuation of 
the conduit. The system was com­
pleted in 1863,  and has been In con­
tinuous successful operation ever 
since. 

One of the greatest problems that 
confron�ed the � .eu,gineers was the 
placing of the conduit beneath the 
rock bluff' whitli'+skirts th� river 
from a p Oint about a mile and a half 
below Great Falls to the intake at 
the dam. All but abo"t a mile and 
a half of the conduit is laid under 
one of the finest roadways in the 
country. It is known as the Conduit 
Road. and is kept in prime condition 
by the War Department. 

The famous Cabin John bridge, 
which, until the construction of a 
rival in Germany, was the largest 
single-arch stone bridge in the world, 

carries the conduit over Cabin John Run, and the 
Pennsylvania Avenue bridge, built  on arches formed 
by the two mains which lead from the distributing 
reservoir to the city, carries the water over Rock 
Creek. The greater part of the water, however, now 
flows through the famous Lydecke r  tunnel to a reser­
voir on the heights to the north of the city, from 
which it is pumped into the new filter beds, and 
thence distributed throughout the city as pure water. 

Breaking- Ground. An Orang-e Peel Rhovel Beg-inning the Work of Excavation. The Portals of the Twin 'funnels Which Cross the RiVer. 
SANltA'IION OF tHE CITY OF WASHINGTO�.-I. 
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THE F.ILTRATION PLANT.-The water furnished to the 

residents of Washington by the water supply Calli­
pleted in 1863 was simply wa!er from the Potomac 
River, collected in open basins" and allowed to settle.  
To·day water that has been filtered at a cost of $450 
a day, in a filtration plant that cost $3,468,405, is dis­
tributed through thoueands of mains in the city to 
every fire plug and to the faucets in every house. It  
is still Potomac River water, but it  has been cleaned 
and "screened" until it is as clear and sparkling as 
the finest spring water. 

The filtration plant is one of the largest and finest 
filtration plants in the world. ' It is of the English 
or, slow-sand type. . The American; or mechanical sys­
tem of filtration, which is considerably cheaper, was 
origimilly favored during the early discussion of plans, 
but owing to strong objection and protests against the 
use of a coagulant, usually alum, to precipitate the 
suspended matter; Congress passed an act specifying 
the English system. The estimated cost of filtration 
by this system 1s$6 per million gallons. The plant 
covers forty-five acres of ground, and in its construc­
tion 800,000 cubic yards of earth were removed, every 
yard by steam shovels. The filtering plant proper is 

divided into twenty-nine compartments of one acre 
each, and each bed hol ds' 3,000,000 gallons of water. 
The filtering capacity of the plant is 75,000,000 gal­
lons of water a day. 

The method of filtration is quite simple. Prelimi­
nary sedtmentation takes place in the Washington city 
reservoir, situated to the west of and quite near to the 
filter, beds. This reservoir has a capacity of 300,000,-
000 gallons of water. and in it much of the suspended 
matter.is precipitated before the water is l ifted by the 
pumps to twenty-five of the twenty-nine filter beds. 
The pumps deliver the water to the farthest sand 
beds, where it flows in at the top. From these it flows 
into other beds, being. gradually cleaned by paSSing 
thr ough three feet of Clean, sharp sand and one foot 
of gravel . The, water is finally collected 

-
by a care­

fully-planned system of under-,drainiLge and piping and 
delivered to an inclosed storage reservoir. Thi� reser­
voir has a capacity of 20,000,000 gallons, or about 
one-third of the filtering capa,city of the plant. It has 
a cement floor and roof, supported by cement pi1lars. 

The filter beds are thoroughly cleaned every three 
weeks. To accomplish this without interrupting the 
plant, only twenty-five of the twenty-nine beds are in 
operation at a time. The beds are so constructed 
that the supply of water to any particular bed may 
be cut off without disturbing the supply to the other 
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beds. The cleaning process is going on in four of the 
beds all the time. About three inches of the surface 
is scraped off, and an equal amount of clean sand 
added. The water is then turned into the bed. The 
three inches of  sand scraped from the surface is not 
entirely wasted; I t  is thoroughly cleaned in an elabo­
rate system of sand-washing apparatus, and dried 
ready for use again. The sand l ost in the cleaning 
process amounts to about five inches a year. 

In order to be absolutely sure that the water issuing 
from the plant is pure, a completely equipped chemical 
and bacteriological laboratory has been established at 
the plant, and competent men are continually testing 
the water. The completed plant now resembles a 
great pathless park. The site presented a consider­
able grade toward the city, and the process of leveling 
left the tops of some of the beds above the street and 
some below. These were covered with concrete, and 
.on this was packed two feet of earth, and practically 
the whole tract was sodded. 

( To be concluded. )  

A New Ellectric Lamp. 
C onsul E. T. Liefeld forwards from Freiberg an 

The Syphon Chamber. 
SANITATION OF THE CITY OF WASHINGTON.-I .. 

abstract from a Paris newspaper concerning a new 
electric lamp, which it. is said will considerably better 
the present system of lighting. The article was wired 
from Vienna and reads : 

.,,An Austrian chemist, Dr. Hans Kuzel, has, after many 
years' hard' work, succeeded in constructing a new 
electric lamp, which he calls the Syrius lamp. As is 
well known,

' 
incandescent gasiight is cheaper than 

electric light, because the carbon filaments of the lat­
ter are very expensive and the glass bulbs soon 
wear out. Doctor Kuzel has now invented a new 
Bubstitute for the incandescent filament by forming 
out of common and cheap metals and metalloids col­
l oids in a plastic mass, which can be handled like 
clay and which, when dry, becomes hard as stone. 
Out of this mass very thin filaments are then 
shaped, which are of uniform thickness and of great 
homogeneity. These two characteristics are of great 
value in the technics, of  incandescent lamps. 

The Kuzel lamp, it is claimed, uses one-quarter 
of the electric current which the ordinary electric lamp 
with a filament wire requires. Experiments, it is as­
serted, have shown that the lamp can burn for thirty­
five hundred hours at a stretch. ' Another advantage 
is that the intensity of  the light of the new lamp al­
ways remains the same, the lamp bulbs never becom­
ing blackened, as is now the case. 

153 
A Sncce!!lsi'nl Trial ofSantos-DulDont's Aeroplane. 
Santos· Dumont's n ovel aeroplane, which we illus­

trated in our last number, and with which this well­
known experimenter has been making tests by sus­
p ending it from one of  his dirigible balloons and also 
by attaching it to a trolley running on a rope hung 
from two elevated points, had its initial test in a 
field near Paris early on the morning of August 22.  

Carrying its n oted inventor in the basket, the aero­
plane, propelled by a 24-horse-power, 8-cylinder, V 
motor, skimmed along the ground on its wheels from 
one end of  the field to the other and back again. Sev-

'eral times, during the run, it raised itself off the 
ground a short distance. Imperfect operation of the 
motor was

' 
given as the reason 

'
the machine did, not 

soin ;  but from the photographs and dimensions of the 
propeller it. would appear that this was also one of 
the main reasons. The propeller is much too small, 
apparently, to be capable of exerting much thrust, and 
a very considerable thrust ( 300 or 400 p ounds) is neces­
sary to elevate a machin e  of this kind. 

After it gets in the air, moreover, the question of 
stability is a grave one. On account of the dihedral 
angle of the planes, Santos-Dumont's aeroplane should, 

however, have much better transverse stability than 
that used by the Wright brothers. 

.t ... 
Road-tarring on a large scale has been seen in France 

during the preparation for the Grand Prix race. The 
tarring is .carrie d  out on the Lassailly system by the 
use of the most improved apparatus for heating the 
tar and applying it to the surface of the road. Com­
menced on the 25th of May, the operation lasted scarce­
ly ten days for the 500,000 square yards which were 
covered, ,employing two gangs, each made up of six 
drivers and eight. horses, .together with eight men for 
spreading the tar, counting the men needed for sand­
ing the road after the tarring., A fine road is the result 
of this operation, and it shows that by the use of the 
.proper apparatus a large extent.of road can be treated 
within a short time and with a small amount of labor. 
At the last moment the excess of .sand JVhich covers 
the layer of tar .will· be swept. off by, the four sweeper 
wagons employed by M. Lassai1ly, when the cars will 
be able to run under ideal conditions. Such a process, 
far from being an extra expense, is now recognized as 
an actual economy, seeing that the cust of keeping u p  
t h e  road becomes much less, a n d  this pays. f o r  the tar­
ring expenses, and may even exceed the latter, as has 
been found during a long series of observations made in 
France. 
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" Fi bered Cement " or Kel nCorced Co ncrete 1 
To the Editor of the SCIENTIFIC AMERICAN : 

Would not "fibered cement" be a more fitting name 
to give to this n ew building material combination than 
"reinforced cement" ? To the uninitiated this means 
a cement strengthened by the admixture of some other 
substance of like nature ;  one would hardly think that 
iron rods were used, and as these really form a fiber 
running through the cement, "fibered cement" would, 
seem to be more appropriate, beside being easier to 
speak and write. In fact, would it  not be as correct 
to say "reinforced iron" as "reinforced cement," as 
each substance strengthens the other about equally ? 

In this connection I want to suggest the use of b am­
boo, either the whole cane or split into strips. It is 
cheap, light, strong, and durable, and, I believe, does 
not swell when subjected to mOisture, consequently 
there are many cases where It could be used in place 
of iron. CHARLES J. SANDS.  

Pasadena, Cal. ,  August 7 ,  1906.  
• • • •  

Dr. WUey o n' the P u re Food Law. 

To the Editor of the SCIENTIFIC AMERICAN : .  

It is  only fair t o  your readers that many misstate­
ments contained in the article on "Adulterated Food" 
in your issue of August 18 should be corrected. 

I suppose that not one of your readers would be de­
ceived in r egard to the law by what was said respect­
ing the action of the Senate, inasmuch as a law 're­
quires the conc,urrent action of the S enate, House of 
Representatives, and the President. Mr. Landon says 
in tbis article : "When the pure food law is enforced, 
it will compel the manufacturers of food stuffs to 
L:tbel their products." This is quite an erroneous 
statement, since the pure food law does not require 
anybody t() label his products. It simply requires that 
products when labeled shall be correctly labeled, thal 
compounds, imitations, and blends shall be so marked. 

Mr. Langdon writes a great deal of covering for the 
kernel of his article, which is to induce the people to 
think that borax a,nd boric acid are permitted pre­
servatives, but this is not the case, as is shown by the 
recent regulations for the enforcement , of the meat 
inspection act, in which all preservatives, with the ex­
ception of sugar, salt, spices, vinegar, wood smoke, 
and, pending further investigation, saltpeter, are pro­
hibited. It is not likely that the regulations for the 
enforcement of the pure food law will contradict the 
meat inspection regulations. I may , say; for the fur­
ther information of your readers, the pure food law 
does not. mention borax. It does permit the applica­
tion of preservatives externally to food products when 
llreparing for shipment, but if any of these p re­
servatives should enter the substance' itself , it could 
not be used under this , provision. The same clause also 
requires that directIons for removing the preservative 
before the food product is eaten shall accompany each 
package, thus specifically recognizing their harmful­
ness. Borax , an d  boric acid, which, as stated by your 
corresp,ondent, are allowed by the United' States Senate 
to he used on . meats, fish, and fowl, if used at all 
can only be used at the time of packing, only external­
ly, and only when they are necessarily removed, and 
only when directions for such removal accompany each 
package. '  This does not seem to be in harmony with 
Mr. Langdc)ll" s statements. 

Mr. Langdon is a ,very p rolific writer on this subject 
and in every one of his communications the sole ob­
ject in . view is to secure the recognition of the use of 
b orax and. boric acid in foods.  The latest work on 
this subject, namely, "Diet in Health and Disease," 
by Dr. Julius Friedenwal d  and Dr. Ruhriih, of the 
College of Physicians and Surgeons, Baltimore, Md., 
says : 

"Borax and boric acid as p reservatives are the sub­
ject of numerous confiicting opinions. I t  is possible 
that some of the favorable opinions have been issued 
by those who draw their salaries and their opinions 
from the same source. While it is stated by many 
that the use of these chemicals is not injurious, there 
are instances on record where they have caused severe 
symptoms and even d eath." H. W. WILEY. 

Washington, August 23 ,  1906.  

The M o t h  and the F1ame. 

To the E ditor of the SCIENTIFIC AMERICAN : 

The March 10 .  number of the SCIENTIFIC AMERICAN 

has an article on "The Moth and the Flame," which 
tempts Ille to recount some observations and experi­
ments in this matter. 

I will begin with the mosquito, which is a night 
flier, and yet pays no attention to the flame. In ill­
lighted Chinese houses it will steal up for a bite any 
time of day ; but in our dwellings it prefers a warm 
evening after lamps are lighted. One morning l' 
smudged my study · with some insect powder placed 
over a lamp, and I killed mosquitoes by the score as 
they danced around on the panes of the sunlit win­
dows just as crazily as ever did a moth around a lamp. 
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The same experiment also brought to the windows a 
dozen or more clothes moths, that usually avoid the 
light, and lurk in folds of garments or in chests and 
boxes ; but the smudge made them want to get out, 
and they flew to the windows, and settled down on the 
panes just as flies do when they try to go through a 
window and are stopped by the glass. 

But the honey bee will fly the hardest at a window 
pane by day or a lamp by night. It gathers honey in 
the brighest sunlight ; but deposits it in a dark hive, 
in which llghtward always means outward-exit-while 
darkward means inward. This has been their un­
changing experience for untold generations. Bees fre­
quently come into the h ouse, and as the windows are 
the best-l ighted parts of the walls, they try to go out 
through these instead of the door at which they 
came in. 

One .such bee began so late in the day that the twi­
light found it still vigorous ; but as the window grew 
darker it gradually relaxed its efforts, and finally left 
the glass for the white jamb, still buzzing occasionally. 
After supper I set a shaded lamp on the window sill, 
and the bee flew at the lamp chimney several times, 
but each time it instantly recoiled from the heat. 
Once, however, it  flew up against the bright nickel­
plated base of the burner, and buzzed against it for a 
number of seconds, just the same as it had buzzed 
against the window pane by daylight. 

Once, when I opened the window to let out a buzzing 
bee, a ,partly-closed blind prevented the light of the 

'crack between sash and casing from reaching the bee ; 
but there was a line of light on the jamb opposite the 
crack. The bee continued to buzz against the pane till 
I covered it up, and then it flew to the streak of light 
on the jamb, and tried to go through that ; and then it 
turned and flew out through the crack. Next day I 
found a moth on the window, and when the window 
opened, it went through the same motions as the bee 
had, clinging to the pane till this was covered, then 
flying to the streak of light, and then at last going out 
through the crack. 

Thus we see that under like conditions moth and 
bee behave alike ; but a ,  part of the moth's "craziness" 
is due simply to its zigzag manner of flight. In not a 
few cases where I have seen a moth fly into the flame 
of my clock lamp, it has been due to its zigzagging 
while circling around the blaze. There is also one 
potent element in the situation at night which is want­
ing in the d aytime. Set a lamp in an open window at 
night, and note how black it makes the darkness 
appear. It is such a blackness as would ordinarily 
indicate a solid obstacle ; and so when a night flier 
comes within the range of the l ight, the darkness 
seems to it to become a solid wall inclosing it on every 
side, with no outlet except toward the light. Hence 
it is that on a warm evening, with windowfil and blinds 
wide open, moths begin to come in ; but they rarely 
go straight to the lamp. Many of them go first to the 
white wall, and afterward come nearer and nearer to 
the lamp ; but most of them settle down at last on the 
walls, and remain there motionless the rest of the 
evening. I n  a dingy Chinese house the . lamp attracts 
more directly t o  itself than it does in our white-walled 
houses. 

One evening I foun d in my bedroom a young spar­
row, which instead of flying at the window panes as 
it would have done in the daytime, flew at the white 
jambs and. at the white walls. When I cornered it with 
a shaded lamp in my hand, it flew up against the 
chimney and fluttered around inside the shade. Then 
it perched on one of the brass arms of the shade ; and 
when I reached in my hand to take it, it fluttered to 
the floor, where I grabbed it, and taki,ng it to an open 
window set it on the window sill. There it squatted 
till I ,  in turning away, threw my shadow on it ; and 
then in an instant it fluttered out into the darkness. 

Shaowu, China, June 1,  1906.  J. E. WALKER. 

Productio n  o f  an Electrlc.ally Conductive Gl ass. 

Experiments have from time to ' time been made, 
both in England and abroad, to ascertain what ingredi­
ents are best for the purpose of. producing glasses of 
very high electrical resistance. 

The util ity of a vitreous substance which would con" 
duct electricity comparatively well does not appear, 
however, to have so far claimed any Consideration. 

Attention should be directed to a glass which has 
recently been made in my laboratory. Its chief fea­
ture is thttt it really conducts electricity. 

For the windows or  cases of electroscopes and all 
high-tenSion apparatus requiring a transparent cover 
capable of screening off external electrical fields, this 
material offers many advantages. A conducting var­
nish is no longer required for glass which conducts 
electricity itself. In addition to these practical consi d­
erations, there arises the interesting question as to the 
process by which electricity passes through this sub­
stance-whether it is electrolytic. Its resistance varies 
very markedly with temperature changes. The basi� 
of the glass is sodium silicate.-Charles E. S.  Phillips 
in Nature. 
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A. ;lIosquito BrIef. 

The American Mosquito Extermination Society has 
recently published a brief on the subject of mosquitoes 
which is worth repeating on account of the practical 
condensed information given. The card is illustrated 
with the various phases of the generation of the mos­
quito as well as of the common and fever-communi­
cating species. It  states : 

1. There are over one hundred species of mosqui­
toes in the United States. 

2. Mosquitoes breed only in water. They may 
breed in any kind of quiet water - unstocked with 
destroying fish. 

3.  Mosquitoes generally require from one to three 
weeks to develop from eggs to winged insects in warm 
weather ;  longer in cold weather. Some female mos­
quitoes three days old lay eggs ; the average is greater .  
Some species lay as many as three or  four hundred 
eggs at once, some lay them singly. Mosquitoes may 
live several months ( as shown by hibernation and 
otherwise ) ,  but probably few l ive over a month. 

4 .  Mosquitoes
' 

do not breed in grass, but rank 
growths of weeds or grass may conceal small breed­
ing puddles, and form a favorite harboring place for 
adults. The pitcher plant holds sufficient water to 
breed a rare and small species. 

5 .  Different species of mosquitoes have as well de­
fined habits as different kinds of birds, flies, etc. S ome 
are domestic, some wild, some migratory. 

6. Most domestic mosquitoes breed in fresh water, 
fly short distances, and habitually enter houses. 

7. Most migratory mosquitoes breed in salt and 
brackish marsh areas, and fly long distances. They 
are not conveyors of malaria. 

8 . Rigid tests, both direct and eliminative, have 
proved that certain speCies of mosquitoes are the only 
known natural means ot transmitting malaria and 
yellow fever. Some other diseases are known to be 
conveyed by mosq uitoes. 

9 .  Of the domestic varieties, the dangerous mala­
rial mosquitoes ( several species of the genus Ano­
pheles ) ate among the most generally distributed. 
They seem never to travel far, only ' a few hundred 
yards. 

10. A most common and dangerous domestic mos­
quito in the South and the tropics is Stegomyia fasci­

ata, which i s  the natural conveyor of yellow fever. 
11. Mosquitoes are known to bite more than once, 

as can be seen by observation and is proved by the 
transmission of disease from an infected persOn to a 
new subject. 

12. Mosquitoes are a needless and dangerous pest. 
Their propagation can be largely prevented by such 
methods of drainage or  filling of wet areas, removal, 
emptying, or  screening of water receptacles, spraying 
standing water with oil where, other remedies are im­
practicable. Attention should be paid to cisterns, 
house vases, cesspools, road ' basins, sewers, watering 
troughs, roof gutters, old tin cans, holes in trees, 
marshes, swamps, and puddles. As malarial mos­
quitoes may be bred in clear springs the edges of such

, 
places should be kept clean, and they should ,  be 
stocked with small fish. The breeding and protection 
of insectiverous bird,<:;, such as swallows and martins, 
should b e  encouraged. Thorough screening of houses 
and cisterns is neces�ary to prevent the spread of 
malaria or 'yellow fever. The continued breeding of 
any kind of mosquitoes, with the attendant menace to 
public health and to the life and comfort of man and 
beast, is therefore the result of ignorance or neglect. 

• • • •  
The C u rrent S u p p1ement. 

As a valuable example of modern bridge construc­
tion the Thebes ( Illinois ) railway bridge deserves 
more than passing attention. I n  the opening article 
of the current SUPPLEMENT, No. 1600,  Mr. Charles Alma 
Byers discusses the structure. Good illustrations ac­
company his text. Some valuable statistics are pub­
l ished on the production, imports. and exports of iron 
and steel. Two new p rocesses in color photography 
have been developed in Germany,  which are known 
respectively as pinachromy and pinatype. They are 
not only of interest to the student of chemistry and 
physics, but are distinct and important advances in the 
reproduction of obj ects in their natural colors. These 
processes are ably described by Mr. H. A. Metz. An­
other curious photographic process is that which is 
known as the ozobrome. I n  this process a bromide 
may be combined with a carbon print with permanent 
and valuable results. Mr. F. R. Coles writes entertain­
ingly on can dlesticks of other days. Prof. Ray Lan­
kaster's presidential address

' 
del ivered to the British 

Association is continued. In this installment he con­
cludes his discu ssion of radium and radio-activity and 
gives a general review of progress in chemistry, astron­
omy, geology, and animal and vegetable morphography.  
Some remedies and preventives against house flies  are 
published. Felix Erber writes on the mysterious planet 
Saturn., An instructive article is that on the nutri­
tive value of cereal breakfast foods. Emil LeLoOng 
gives a very good illustrated explanation of chain­
making machinery. 
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REVIEW OF THE ATLANTIC FLEET BY THE PRESIDENT. 
It takes but a glance at the names of the forty-five 

ships of the Atlantic fleet which will be reviewed by 
the President at Oyster Bay on September 3 to realize 
that this is  by far the most formidable assemblage of 
American warships that has figured on an occasion of 
this kind. In the various squadrons and divisions will 
be found representatives of all the latest types of the 
warships of the United States navy, from the great 
"Louisiana" of 16 ,000 tons displacement down to the 
weird and ever-mysterious submarine of 120 tons. 
I ncidentally the review will serve to present in con­
crete form a history of the growth of our navy during 
the past fifteen years. The fleet will be remarkable 
also because of  the fact that it will include not a 
single ship that can be called strictly obsolete ; for the 
"Indiana" and " I owa," which date respectively from 
1891 and 1893,  are sufficiently up-to-date to form very 
valuable elements in the defense of our coast line and 
harbors. With the exception of th e monitor "Puritan," 
which, although originally commenced in 1875,  was not 
completed and put into commission until 1896, the 
oldest fighting ship in the fleet will be the "Indiana," 
whose keel was laid in 1891 ,  and which received its 
first commission in 1895 .  The most important ships 
( and this is particularly true of the battleships and 
armored cruisers ) have been built since 1901, and the 
most formidable of these have been put in commis­
sion during the past twelve months. 

Looking at the fleet as a whole, one is impressed 
with the very gratifying fact that �he bulk of the 
displacement is made up of battleships and armored 
cruisers-the types which must fight and win the bat­
tles of the present day. With the exception of the 
"Minneapolis," there is fortunately in the fleet no evi­
dence that our naval constr1,lctors and naval secretaries 
have been affiicted with false ideas as to naval strat­
egy-not, at least, as regards the possibility of win-

. ning n aval campaigns by hunting for and destroying ­
a n  enemy's maritime commerce. First and last, the 
winning of individual sea fights, and the successful 
prosecution of  naval campaigns, will lie with the na­
tions which can put upon the high seas the largest 
number of well-armed and well-protected battleships 
and cruisers. If the recent Russo-Japanese war taught 
one lesson more than any othe.r, it was surely this ; 
and it was only when the flower of the Russian navy, 
consisting of its latest and most powerful battleships, 
had been sunk or captured in the Sea of Japan, that 
the Russian government was willing to consider terms 
of peace. 

The fleet that will gather at Oyster Bay on Septem­
ber 3 will consist of  twelve battleships, four armored 
cruisers, four monitors, four protected cruisers, six 
destroyers, six torpedo boats, two submarines with 
their tender, a troopship, provision ship and water 
ship, and three colliers. By Jar the most formidable 
of the battleships is the 16,000-ton "Louisiana," which 
has recently been completed and placed in commis­
sion. With her armament of four 12-inch, eigh t 
8-inch, and twelve 7-inch guns, she is probably the 
most heavily armed battleship afloat to-day, her only 
close competitors being the two British ships "Lord 
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Nelson" and "Agamemnon," which, on about the same 
displacement, carry four 12-inch and ten 9.2-inch guns. 
Next to the "Louisiana" tn power are three battleships 
of the "Georgia" class,  the "New Jersey," "Virginia," 
and "Rhode Island." These vessels are of about 15,000 
tons displacement and all have developed on trial 
m ore than their c ontract speed of 19  knots an hour. 
Each carries the same armament as the "Louisiana," 
except that the secondary battery consists of twelve 
6-inch in place of twelYe 7-inch guns. They are easily 
distinguishable from the "Louisiana" by the fact that 
four of the 8-inch guns are mounted upon the roofs 
of the turrets of the 12-inch guns, a device which also 
appears in the sister ships "Kentucky" and "Kear­
sarge," vessels of 11,520 tons displacement and between 
16 and 17  knots speed. In the latter ships the main 
battery of  13' s and 8" s is carried in two double tur­
rets on the center line, while the battery of fourteen 
5-inch guns is  mounted in a central broadside battery 
protected by 5% inches of armor. About 1 ,000 tons 
larger than the "Kentucky" and "Kearsarge" and with 
nearly two knots higher speed, and the advantage of 
having been built some four years later, the battle­
ships "Maine" and "Missouri'" must be considered to 
be greatly superior. Each carries four 12-inch guns 
in two turrets on the center line of the ships, and a 
powerful broadside battery of sixteen 6-inch guns. 

The "Maine" and "Missouri" are improved designs 
based upon the plans of two other battleships which 
will figure in the review, n amely, the "Alabama" and 
the "Illinois," each of which is 11 ,552 tons displace­
ment, and 1 7 %  knots speed. They carry four 13-inch 
guns in two turrets and a secondary battery of four­
teen 6-inch guns mounted in broadside within the cen­
tral redoubt. When the plans for the "Maine" and 
the "Missouri" were first drawn, it  was decided to give 
them the same size, displacement, and speed as the 
"Alabama" class ; but, fortunately, as the result of an 
agitation against building battleships of such low speed 
as 1 7  knots, it  was decided to lengthen these ships 
s o  as to accommodate larger engines and boilers and a 
more numerous 6-inch battery. The "Alabama" and 
"Illinois" are easily recognizable by the fact that they 
are the only American battleships which carry their 
funnels abreast of each other. The other two battle­
ships in the fleet will be the "Indiana," on e of  the 
first three battleships to be built under the modern 
construction period of our navy, and the " I owa," an 
improved "Indiana.'" The "Indiana" is a little over 
10,000 tons trial displacement, has ( or rather had ) a 
speed of 1 5 %  knots, and she mounts an armament of 
four 1 3-inch, eight 8-inch, and four 6-inch guns. The 
"Indiana" and her sisters were the first American bat­
tleships ( or battleships of any nationality, for that 
matter)  to introduce the system of mounting a sec­
ondary battery of heavy guns in four turrets at the 
four corners of the central redoubt-a plan which has 
excellent tactical features, since it renders it possible 
to deliver an unusually heavy all-round fire. One 
great fault in the "Indiana" class was that for the 
heavy battery that was carried the ships 'were alto­
gether too small and the freeboard too low. I n  the 
"Iowa" the freeboard was raised by the construction 
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of a forecastle deck, the 8-inch guns in four turrets 
were retained, and 12-iuch guns were substituted for 
the 13-inch. 

Unquestionably the handsomest group of vessels at 
the review will be the four large armored cruisers of 
the "Georgia" type, namely, the "West Virginia," 
"Pennsylvania," "Colorado," and the "Maryland."  
With their great length of over 500  feet, their grace· 
ful sheer, and impressive row of lofty smokestacl,s 
and towering masts they are, to our thinking, the 
handsomest warships afloat upon the high seas to-day. 
They are of absolutely identical design, and carry 
about the same coal supply and the same armament ; 
hence they will have all those advantages in action 
which come from homogeneity. The later vessels of 
this type, of which the "Washington" and "Tennessee" 
are the first, will differ from them to the extent of 
having about 1,000 tons more displacement, and of 
carrying four 10-inch in place of four 8-inch as the 
main battery. This represents a great increase in 
power, and will render these vessels capable of taking 
their place in the first line of battle. 

Of the four monitors, the "Puritan," although about 
double the size of the other three, is the least formid­
able, her guns and armor being .of an earlier type of 
low penetration and resistance. Although the "Ne­
vada," "Florida," and "Arkansas'" mount only two 
12-inch guns against the "Puritan's" four, they are 
more efficient weapons with higher velocity and greater 
penetration. It is  certain that n o  more of the moni­
tor type will be built, their low f reeboard rendering 
them quite unfit for anything but · harbor defense and 
such operations as can be carried out in still water. 

Among tne protected cruisers the "Minneapolis," 
whose keel was laid just fifteen years ago, will loom 
up large and apparently formidable. She is chiefly 
remarkable for the fact that she is the fastest cruiser 
in our navy, or to speak more correctly, she is cred­
ited with having made the fastest speed on trial, aver­
aging 23 . 1  knots per hour. She was built as a com­
merce destroyer, and her armament is, therefore, very 
light, consisting of only one 8-inch and two 6-inch 
guns, besides some smaller rapid-firers. She is an 
expensive vessel to  run, and in the present day, when 
there are armored cruisers of other navies afloat that 
greatly exceed her present speed, she is regarded in 
our navy as something of a white elephant. The other 
three protected cruisers, the "Tacoma," "Cleveland," 
and "Denver," vessels of 3 ,200 tons, 16% knots speed, 
carrying ten 5-inch guns, are comfortable little craft 
that were designed more particularly for peace duties 
in foreign waters. For modern purposes their battery 
is too light, and their protection insufficient ; conse­
quently they would not figure largely in any future 
naval campaign, being too weak for effective fight­
ing against modern armored craft, and altogether too 
slow for scouting purposes. It is  certain that the type 
will never be repeated. 

A feature of the r eview that is sure to excite the 
interest of the public will be the large number of de­
stroyers and torpedo b oats that will be present, there 
being altogether a dozen of these fleet little craft 
under orders to take part in the pageant. The six 
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destroyers are of the general type that did such good 
work for the Japanese in the late war, although they 
are somewhat larger in displacement. The trial speeds 
ranged from 28 to 29.9 knots an ·hour, and each is 
armed with two of the formidable 18·inch Whitehead 
torpedoes. The torpedo boats are of the first class, 
with a displacement of from 142 tons in the "Rogers" 
to 200 tons in the "Stockton," and the speeds average 
about 2516 knots an hour. Last, and in point of spec­
tacular interest, perhaps, the most attractive to the 
layman, will be the two submarines "Porpoise" and 
"Shark." They represent a method of naval warfare 
which, after a long and discouraging struggle for recog­
nition, has now established itself, a.nd promises to fig­
ure very largely in such future naval operations as 
concern the attack and defense of fortified harbors 
and roadsteads. 

Finally, there will be seven auxiliary ships, includ­
ing the "Yankee," a troopship of over 6,000 tons; the 
8,000-ton Celtic-a provision ship capable of carrying 
2,500 tons of supplies; the 6,200-ton water ship "Are­
thusa," whose 'tanks can hold for the use of the 
fleet 850,000 gallons of fresh water; and the three col­
liers, "Abarenda," '''Lebanon,'' and "Leonidas," which 
between them can carry 7,400 tons of coal for the re­
plenishingnf the bunkers of the warships. 

Summtng up the fleet as a whole, the total figures 

ar e decidedly 
impressive. The 
forty-five ships 
represent a to­
tal displacement 
of 274,251 tons, 
carrying in its 
bunkers and in 
the holds of 
the colliers a 

total of 41,881 
tons of 
In the 

coal. 
whole 

Scientific American 

WRECK OF THE DULUTH-SUPERIOR DRAWBRIDGE. 
The two photographs which we publish of the im­

portant Duluth-Superior Bridge, otherwise known as 
the Interstate Bridge, show with very dramatic effect 
that a structure of this kind, in spite of its great size, 
weight, and apparent stability, is only strong and 
stable when the stresses applied to it act directly in 
the planes of the trusses and along the axes of their 
various members. They also show how great is the 
momentum existing in a large steamship even when, 
as in the present case, the speed has been reduced al­
most to the stopping point-a lesson which should be 
taken well to heart at the present juncture, when the 
question of the best location of the Panama locks is 
under active discussion. 

The Interstate Bridge was built in the year 1893, 
and consists of two large shore spans, and a center 
draw span with a length over all of 500 feet (which 
renders it one of the largest, if not the largest draw 
span in the world), the clear opening for shipping on 
each side when the span is swung clear for traffic, be­
ing 220 feet. 'The accident occurred on· August 11, at 
1 o'clock in the morning, and was due to collision with 
the structure of the steamer "Troy" of the Western 
Transit Company. The steamer was approaching the 
draw slowly, and. although the captain noticed that 
the operator on the bridge was tardy in opening the 
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taken in the use of this draw span, both on the part of 
the bridge crew and of the ships that pass through. 
'Vhere masses of such great total weight have to be 
moved, it is courting disaster to allow only a small mar­
gin of time between the opening of the draw and the 
passage of the ships; and this is a fact which holds true, 
not merely in connection with this structure, but in 
others of equal importance that are to be found span­
ning our great waterways. A limit of distance should 
be imposed, nearer than which no ship should ap­
proach an important draw until it is swung entirelv 
open and the channel is clear for passage. 

• I.,,, 

The Hair an Indicator of Health. 

A Japanese physician, starting with the fact that 
illnesses exercise a notable and well-known influence 
upon the growth of the nails both in . length and thick­
ness, asked himself if the hair too might not. be af­
fected by sicknesses. The result of his investigations 
is, that every general illness diminishes the diameter 
of the hairs. The medullary layer may even be want­
ing, and it happens to the peripherlc hard envelope to 
disappear. The influence of illnesses is sometimes 
more marked in the races or the individuals that have 
coarse, thick hair. In this case, it is easy by the in­
spection of a hair to know if the person who furnished 
it has recently passed through a general illness. The 
hair is made thinner along a part of its length, and 
the length of the thinned part is proportional to the 
duration of the illness. We can, therefore, say 
whether the illness has been long or short, and almost 
to a week indicate the duration which it has had. 
That is a fact that may have importance, e. g., in a 
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Tne Ve�tl!, Moving Very :SlOWlY, Struck the Span Near the Center Pier. .lier Stem Cut Through the Lower Chord, antl lue Two Arms 

Sagged Into the River. 

WRECK OF THE LARGE DULUTH-SUPERIOR DRAW SPAN, 500 FEET LONG, BY A COLLIDING STEAMSHIP. 
machine guns. 
For torpedo attack there are carried about one hun­
dred 18-inch and 21-inch torpedoes. The fleet will be 
assembled under Rear Admiral Robley D. Evans, as 
commander-in-chief, who will hoist his flag on the bat­
tleship "Maine," and the personnel will include 812 
officers and 15,235 men. 

.... , .. 

Humanity and Maehlnery. 

Machinery is the cornerstone of modern society, the 
very foundation on which law, science, ethics, the arts, 
even thQ state itself, rests. It is so new that· we do 
not yet know its poetry. We do not yet understand. 
Only two generations have lived beside the' highway 
of steam; only one has seen the Bessemer converter 
transform the blacksmith into a master builder of 
ships and towers. The sewing machine, the far 
speaker, the typewriter are common things of to-day, 
accepted as a matter of daily convenience, and yet 
are they teachers of the people. Machines that come 
close to our lives and homes insensibly teach truth, 
precision, the adjustment of universal laws to human 
needs, respect for that wise American idea that labor 
saved Is labor released for higher and noblAr toil. The 
machine is the head master of the high school of the 
race.-Reader Magazine. 

that, as is usually the case, the span would be swung 
clear with a rather small margin of time for the pass­
age of the ship, this, according to his statement to the 
press, having been the common practice. When he dis­
covered that .the collision was inevitable, he backed his 
engines, the effect of. which was to slow down the ship, 
and swing her .. bow from; the center to the side of the 
channel, with the result that she' struck the draw span 
about 20 feet from the central pier on the Superior 
side. It is. easy to see from the photograph the nature 
of the collapse. The stem of the steamer struck 
the bottom chords (which, of course, at this point 
are members .that are always in compression), cut­
ting through them and causing that arm of the draw 
to sag into the river. The other arm followed suit 
almost immediately, the whole draw span settling Into 
the position shown in the photograph. The impact 
of the ship was sufficient to push the whole structure 
over on its bearings, throwing the heavy supporting 
frame of girders below the central tower, and the 
turntable, .out of plumb. One Immediate effect of the 
disaster was to completely tie up both the water 
traffic in the harbor and the land traffic across' the 
bridge itself. 

Judging from the interviews given in the local press, 
it would seem that very grave chances have been 

question of identification. From the biological point 
of view it is, moreover, interesting to find that a hair 
behaves like the nails. But that Was to be expected.­
L'Illustration. 

. .  , ... 

DUI'atton of Flaehe,.·()f Lightning. 

We possess as yet only pretty vague data as to the 
average duration of flashes ot' lightning, says V Illus­
tration. Faraday t.hought he could fix it at a second. 
Dufour claimed that the flashes of lightning were in­
stantaneous, and' that their rapid succession gave the 
illusion of one flash of. 'i.. �ertail). duration. Herr 
Schmidt has just been del'oting himself to a series of 
observations, employing a disk of ten centimeters di­
ameter bearing upon a blhCk. ground a white cross, the 
arms of which were two millimeters' across, the disk 
being set in motion by clockwork with· a s:,)sed of 50 
to 60. revolutions a second. At. ·certain. flashes, the 
cross appeared a single time, very distinct; the dura­
tion of lightning was, therefore, inferior to the time of 
revolution of the disk, which would represent about 
the fiftieth of a second. In more numerous' (lases, the 
cross appeared two or three times, or even more. but 
with a .decreasing luminous intensity; the lightning 
had, therefore, lasted during several revolutions of the 
disk. 
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BRICK AND TILE MAKING IN THE TROPICS. 
BY C. C.  FULLER. 

Many readers of the SCIENTIFIC AMERICAN are famil­
iar ' with the p rimitive "adobe," or sun-dried, bricks 
and the process of making them. Such bricks are 
extensively used to-day in many countries where the 
climate is dry and heavy rains are almost unknown. 

Scientific America.n 
ture of flat shingle tiles, made entirely by hand, which 
are fairly satisfactory for roofing purposes, but very 
easily broken in comparison with the pressed tiles used 
in Europe and America. 

Three years ago the writer was sent out by the 
American Board of Commissioners for Foreign Mis­
sions to establish here an industrial department, some-

J 57 
or the finished product about two miles. Both meth­
ods had been used, but we decided to make the briCK 
at the pit, and so dug a ditch more than 3,000 feet 
long through the dense forest and j ungle, to bring 
water from the near-by stream to the molding tables. 

In April and May, before the close of the rains, we 
cleared the rank growth of grass, weeds, and vines 

An Immense Shed of Thatched Grass Protected the Bricks. The Pug lUill Stood Between the Pits. 

In the tropics, however, the annual rainy season makes 
their use impracticable except in very small buildings, 
where they can be. entirely protected by wide verandas. 

The brickmaker in the out-of-the-way districts, un­
der the conditions in Rhodes.i.a and most tropical coun­
tries, is  confronted by a serious problem, into which 
a number of elements enter, such as the enormous cost 
of installing modern machinery, the 
lack of skilled labor, occasional tor­
rents of rain even in the dry sea­
son, and, in many places, the poor 
materials available. 

Throughout South Africa, outside 
of the modern cities, a kind of 
hand-made "slop" brick has been 
used for many years by both Dutch 
and English colonists, and many 
fairly substantiali' buildings are 
built of ·them. But with the intro­
duction of modern machinery and 
methods into the cities, there has 
grown a demand for better bricks 
in the back,country districts, espe­
cially from those accustomed to the 
adva nced methods . in the United 
States, and here and there small 
machines have been installed. 

thing after the pattern of the well-known institution 
at Lovedale, Cape Colony, or our famous American 
school at Tuskegee, Ala. Early in 1904 preparations 
were begun for making bricks and tiles for the first 
workshop, and as the building was larger than any of 
the earlier ones, and must carry some heavy machin­
ery, it was necessary to make a better brick than 

from the field, and built an immense shed of poles 
thatched with. grass, to protect the bricks after they 
w.ere dry enough to put into the kiln. Test holes were 
sunk, . the little pug mill set up, and everything made 
ready for beginning work at the ' end of the rains. 
Earl y in June active operations were begun . .  Two pits 
were opened, using the clay from them alternately, as 

in this WFY it  could be dug up 
during the day and the pit filled 
with water from the ditch ; then, 
by the following day, the clay was 
well soaked for pugging. 

The pug mill stood between the 
pits, and the clay was carried 
to it  in ordinary hods, the first 
ever seen in ' this part of Africa_ 
' Under usual conditions a horse or 
mule would operate the mill, but 
here neither was available, as this 
climate generally proves fatal to 
either within - a few m 0 n t h  s. 
Donkeys were to be had, but we 
found them too slow, so used two 
to four "boys" instead, changing 
them frequently and experiencing 
little trouble. Of course, they 
grumbled at our making izimbon­
golo ( donkeys ) of them, but really 
they had about the easiest work 
on the field. 

It is only eleven years since the 
American Gazaland Mission was 
established at Mount Silinda in the 
mountains of southern Rhodesia, 
about 200 miles inland ' from Beira 
on the east coast and 150 miles 
south of Umtali on the Beira and 

After They Were Dried the Bricks Were Placed in the Kiln. 

The difference between Ameri­
can and English machines is well 
illustrated by this pug mill, which 
simply rug� the clay and dis­

Mashonaland Railway, which connects at Salisbury 
with the Cape to Cairo Railway. The isolated position, 
and consequent great expense of transporting supplies, 
made it  necessary to use materials on the ground in 
the construction . of the mission buildings, and com­
mon "slop" brick were used in all the older ones. 
Necessity, the mother of iuveution, led to the manufac-

The Traction Engine in the Jungle. 

previously had been used. A smaIL pug mill of Er 1-
lish manufacture had been for some time the property 
of the mission, and among the industrial equipment 
was a hand brick repress made in Cleveland, Ohio. 

We are fortunate in having fine clay for both brick 
and tiles, but the deposits are some distance from the 
mission station, which necessitates hauling either clay 

BRICK AND TILE MAKING IN THE TROPICS. 

charges it unmolded, while the corresp�nding Ameri­
can machine wouln force it out in form to be cut into 
brickn by a wire or knife. 

After coming from the pug mill the clay was 
tramped by the bare feet of a boy or two, and then 
taken to the molding tables. The usual way is to 
temper the clay by turning a lot of cattle into the 

Scene at the Molding Tables. 
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pit, and driving them around until it is well mixed. 
At the tables the molders press the clay by hand 
into the wooden Jorms, two or three bricks to the 
form, using water liberally. Boys carry the forms 
to the field, which is dug up into long parallel rows, 
smoothed off very carefully on top, and j ust wide 
enough for the bricks in one form. It is  quite a 
trfck to shake the soft clay free from the form with­
out spoiling the bricks. I n  fact, they are usually 
rough and irregular. Here is  the great difficulty in 
the South African "slop" b rick, and just here our 

DetaIls of the Motor. 

little repress made a vast improvement possible. In 
the usual p ractice the wet bricks are covered with 
grass and allowed to dry slowly, until beyond danger 
of cracking in the sun. Then they are dried as fast 
as possible, and when a few thousand are ready they 
are put into a kiln and burned. 

We allowed them to dry under cover for five or 
six days, then we repressed them and stacked them 
loosely in piles to finish drying. Two molders aver­
aged nearly 4,000 brick daily, and by putting four of 
the best men on the repress, we were able to take care 
of them. One man with wheelbarrows wheeled the 
bricks from the field to the machine, and two carried 
them away to dry, making seven men engaged in re­
pressing. The record run for both molding and re­
pressing was approximately 5,000 in a day of little 
more than nine hours. 

This is  commonly supposed to be a land of cheap 
labor, and the cost of manufacturing may be of' in­
terest. The molders were paid $10 per month, 
the best men on the repress $6 .25 ,  ordinary 
laborers $ 4 . 2 5, and boys $1 to $3 per month 
without food. About thirty men were employ­

eJ, and the bricks cost approximateiy $4 per 
1,000 when burned, n ot taking into considera­
tion the loss in burning. 

Repressing costs nearly 3 0  cents per 1,000, 
and easily doubles the value. Our 'brick , are 
the wonder of all the district, and others say 
they will try to duplicate them. 

The manufacture of tiles is v ery similar, but 
far more difficult and not so satisfactory. The 
clay was put through the mill three times, well 
tramped by boys, then worked thoroughly ,:! 
hand, and molded into thin cakes 1 inch x - y 
inches x 12 inches. These must be kept ,'e,'y 
carefully c overed, and repressed at just the 
right stage, in order to make perfect tiles. It 
required two extra heavy men on the lever of 
the repress to secure sufficient pFessure, and 
800 per day was about the limit. After re­
pressing, the tiles are again covered with grass 
till they are quite dry. The cost in the kiln 
was about $10 per 1,000,  but later losses brought 
the final cost up to nearly $ 2 0  per 1,000,  and 
even _ at that price they were only about half 
the cost of iron rOOfing delivered here. 

About 90,000 bricks and 16,000 tiles went into 
the kiln which was much larger than any 
before attempted in this district, and for t!Iis 
reason was not sufficiently burned. The conse­
quent loss of bricks was small, but the loss of 
tiles was about 45 per cent, notwithstanding 
6,000 were successfully reburned in the face of 

Scientific American. 
THE SCREW -PROPELLED SWIMMER. 

BY THE PARIS CORREI:;PONDENT OF THE SCIENTIFIC A.MERIOAN. 
M. Constantini, of Paris, after having been success­

ful in adapting a gasoline motor to a roller skate, 
which we illustrated not long ago, now brings out an­
other use of the motor in the form of a life-saving ap­
paratus or automatic swimming device which can be 
used for sport as well. Bathers, for instance, can take 
exercise with the apparatus along the coast. Such an 
apparatus must be as light as possible, and precautions 
must be taken so that the motor will work under water 
in all conditions. A good distance can be covered, 
even by a novice, which distance is  only limited by 
the size of the fuel tank. 

We show three pictures of the life-saving apparatus 
as it is now constructed. In the first view it is  in 
complete shape, with 'the ex�eption of the air-bags, 
which serve as floats. The second view shows the in­
side of the case with the front cover removed, in which · 
we observe the arrangement of the motor, carbureter, 
and ignition device. The main body or case of the 
apparatus consists of a light aluminium box about 20 
inches high which is adapted to be carried upon the 
back of the swimmer. It is just large enough to con­
tain the motor and the rest of the apparatus, The 
propeller, J, which is used to drive the device through 
the water, is mounted on the end of a crankshaft, and 
the latter is made to project out through a water-tight 
packing in the side of the case. To protect the pro­
peller from any shocks .it might receive, it  is sur­
rounded by a conical piece, carrying a wire gauze 
covering. The crank for starting the motor is fitted 
in the usual way upon the projecting end of the motor­
shaft. At the top of the case is a pipe, E, over which 
is fitted a rubber pipe going to a 1loat bag ( which is 
not seen here ) , and this bag serves at the same time 
to supply the air which is required for working the 
carbureter during the time when the box may be sunk 
below the surface of the water. This is only fot 
emergencies, however, and in general the carbureter 
takes the air through a suitable pipe from the outside. 
A set of valves controls the air supply in these cases. 
For cooling the motor cylinder, which is j acketed at 
the upper part. the water comes from the outside and 
leaves the box again through suitable openings on 
either side of the case. Gasoline is supplied from an 
aluminium tank, A\ of square section, which is fitted 
against the bacJ>: of the case. Below the gasoline tank 
is placed the outlet valve, D, and the rubber hose 
on this valve is connected in turn to a pipe upon 
the box, which leads by a metal pipe to the carbureter. 
To control the working of the motor, two rods pass 
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which serves as a float. The swimmer is seated upon 
a projecting saddle formed of a metal plate covered 
w ith cork, L. The saddle is hinged to the box in 
order to fold it  up when not in use, and at the outer 
end is attached an air-float which c an be of any con­
venient size. Two straps are fixed to the upper end 
of the box so as to fasten it upon tne swimmeJ"'s back. 
At the lower end the straps are fastened in place by a 
hook or a button projecting from the box. The stor­
age battery and induction coil, which are not seen 
here, are stowed in the lower part of the case under 
the motor. In order to 
use the life-saving de­
vice, the swimmer first 
starts up the motor by 
means of the hand 
crank from the outside; 
and, after seating him­
self on the saddle, puts 
the box upon his back, 

, jing it by means of 
the straps. After the 
air-bags have been filled 
up, he goes into the 
water. He regulates 
the speed of the motor 
by the two rods we 
mentioned above, which 
act upon the carbureter 
and on the ignition. 
Steering is done by 
opening the hands 
more or less, or inclin-

The Cover of the Motor 
Removed. 

ing them at different angles. Upon reaching the 
shore, he stops the motor by cutting off the gas supply 
and the ignition. 

. 1 . 1 . 
The Ch imera of the Commercial Synthesi" of Foods. 

BY PROF. TH. BOKORNY_ 
For some little time certain of the carbohydrates 

have been included in the l ist of substances that can 
be made artificially, in the laboratory. I do not al­
lude to the commercial manufacture of glucose, on an 
immense scale, from starch, nor even to the possible 
produ'ction of glucose from still ano ther carbohydrate, 
the , cellulose of WOOd. I refer to certain preparations 
which are yet little known outside of a small body of 
specialists ; for example : Butlerovy's "methylenitan," 
Loew's "methose," "formose," and "isoformose," and 
Emil Fischer's "a-acrose," which have been built up 
by synthesis from much simpler organic compounds. 
Just as plants, aided by sunlight, construct carbo-

hydrates from atmospheric carbonic acid, or 
from formaldehyde, methyl afcohol, etc., so 
ooemists have produced sugars o r  carbo­
hydrates by agitating formaldehyde with ex­
cess of hydrate of lime, or by heating it with 
magnesia,  

But the commercial production of these 
synthetic sugars will long be economically im­
possible, owing to the competition of the plants 
and the sun, which work far more cheaply than 
man. Cane sugar is worth five or six cents a 
pound at retail. What hope is there for pro­
ducing it synthetically at such a price ? Po­
tato starch costs less than two cents a pound. 
The synthetic production of carbohydrates at 
these prices will scarcely be possible until we 
have found a way of utilizing solar energy as 
economically as it  is  utilized by chlorophyl­
and we are yet very far from such a consum­
mation. 

Only a very bold :1-nd rash spirit can dream 
that the manufacturing chemist , will, within 
any conceivable period of time, supplant the 
former as a purveyor of food. 

A sober review of the actual facts leads to a 
very diff8rent conclusion. Consider, for ex­
ample, the cost of converting the albumen of 
meat into somatose-that is to say, into the 
substances known to the chemist as albumoses 
or propeptones. Although s omatose is only a 
slightly simplified albumen, it costs ten times 
as much as the very albumen from which it- is 
derived, and a hundred times as much as vege­
table albumen. There have recently appeared, 

the assertion by old brickmakers that it  could 
not be done, 

The breakdowns and repairs were what 
might be expected in any country 150 miles 

A WATERPROOF CASING CONTAINING A GASOLINE MOTOR WHICH 
DRIVES A SCREW IS STRAPPED TO THE SWIMMER'S BACK 

AND PROPELS HIM THROUGH THE WATER. 

even in p opular journals, reports of the syn­
thetic production of albuminoids in the labora­
tory of the eminent chemist Emil Fischer, of 
Berlin. From the considerations · given above, 
however, it would appear that this synthesis 

from a repair shop, and need not be recounted here. 
It is hoped that tiles may be made much more success­
fully this season, as we have made some improvements 
in the dies. Possibly other ' readers of the SCIENTIFIC 
AMERICAN working under similar conditions may find 
in these experiences some suggestions of  value. 

.. , .  t • 
The world's production of Portland cement has in­

creased from 2 .500,000 tons to some 11,000,000 tons in 
the last tweuty years, and the center of the industry 
has shifted from Europe to the United States. 

to the outside. One of these works upon the carbureter 
to regulate the proportion of gas and air for the mix­
ture ; the second rod acts upon the ignition shifting. 
The exhaust of the motor passes to the outside by the 
pipe, b. To it is connected a specil;Ll form of muffling­
box, which is shown in the section. It is provided 
with a valve, 0, which is kept pressed up by the spring 
when the exhaust ceases . •  This has been designed so 
as to prevent the water from entering the exhaust pipe 
when it is submerged below the surface. Attached to 
each side of the main case is an air-bag of some size 

is likely to h ave as little immediate practical value as 
is possessed by ilie earlier synthesis of carbohy­
d rates. 

In regard to foods, the task of chemistry will con­
tinue to be the study of their chemical constitution 
and structure, the knowledge of which is of inestimable, 
value in medicine and biology . 

The synthetical production of foods is not at present 
a problem worthy o f  the attention of serious-mind­
cd chemists.-Translated for the SCIENTIFIC AME;RICAJ-: 
from Umschau. 
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THE KROMAROGRAPH-AN AUTOMATIC MUSIC. 
RECORDING APPARATUS. 

BY DBa ALFRED GRADENWITZ. 
While the phonograph affords a means of recording 

the spoken word or a sound, and the modern methods 
of mechanical writing, both -stenographically and by 
means of the typewriter, enable language to be fixed 
graphically at th e  same speed it is spoken, a device for 
registering the notes produced by a musical instru­
ment has so far been wanting. Such an apparatus 
would be of universal value to the composer, because 

The Kromarograph. 

in transcribing his composition to paper much time is 
lost and the creative power thereby impaired. 

None of the numerous attempts made of late years 
to construct an apparatus of this kind has been suc­
cessful, ow ing to the complication of mechanism and 
to the illegibility of the records. A machine invented 
by Mr. Laurenz Kromar, of Vienna, Austria, which 
has been exhibited at the International Musical Ex: 
hibition recently held in Berlin, seems to solve the 
problem satisfactorily. Readily connected with any 
type of keyed instrument, it automatically records the 
notes played in characters which closely resemble 
ordinary notes, and which are most easily read or trans­
cribed. The apparatus works without any disturbing 
noise, is about the size of a typewriter, and is oper­
ated by electriCity. 

As seen in one of our illustrations, the most striking 
part of the apparatus is  a set of rollers 
operated by a small electric motor, which 
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dashes represent the l engths of interval. If the same 
tempo is maintained, the rhythm will be readily as· 
certained even w ithout the dots referred to above, 
while each ritardando results in a lengthening, and 
each accellerando in a shortening of the length of dash. 
Not only any details as to the touch and cadence, but 
any inaccuracies in the performance will be faithfully 
reproduced in the record. Staccato will be inferred 
from the shortness of dashes and the length of pauses, 
and legatrJ from a succession of dashes without inter­
val. A glissando will be ch aracteristically reproduced 
by a dotted line, which is the more approximately ver­
tical as the speed of playing IS greater. ArpeggiOS and 
trills are l ikewise rendered in some characteristic way. 

• • •  I • 

Transmh,sl o n  of Rabies by a Scratch. 

It is a popular and most erroneous notion, that hydro­
phobia appears in consequence of biting, and more 
rarely in copsequence of licking surface wounds. There 
is also a third and easy mode of contamin�Jtion-by 
scratching. Dr. Remlinger, of the Institute of Bac teri­
ology, Constantinople, has just published several ob­
servations that indubitably establish the existence of 
such an origin of the hydrophobic infection. And this 
origin is easily explained. A certain number of ani­
mals ( the dog and tl:\,e cat in particular) have, in the 
normal state, a habit of licking their paws. Now, it 
has been proved that the saliva of rabid animals is 
virulent several days before the appearance of the 
first symptoms of hydrophobia. When the disease is 
declared, a new factor intervenes. The rabid 'lnimal 
scatters on the ground slaver that, especially if it  be 
chained up or confined in a close place, soils its paws 
and its claws. On the other hand, the scratch lays 
bare llumerous nervous fibers upon which the poison is 
very easily sown_ Conclusion : Every person scratch­
ed by an animal rabid or suspected of being so should 
be inocu!ated by the Pasteur method with as little de­
lay as possible. 

.. . . . . 
The A l u m i ni u m  Production oj the World. 

A report has recently been prepared by Mr. Guen­
ther, American Consul-General, on the output of the 
various aluminium-producing works. The figures as 
given in the Chamber of Commerce Journal are · as fol­
lows : The Aluminium Industry A.G., with works at 
Neuhausen, Switzerland, Land-Gastein, Austria, and 
Rheinfelden, produce 3 ,675 tons per annum. The Brit­
ish Aluminium Company has works at Foyers, Scot· 
land, and also at Sarpfos, in -Norway, and - its total 

rollers uniformly carry a paper tape over 
the types. As the keys are pressed down 
the types are actuated by an ingenious sys­
tem of eighty-seven electro-magnets ( each 
controlled by one key ) . The type corres­
ponding with the key is attracted with ex­
traordinary precision, registering its corres-
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ponding note on the tape of paper as it runs 
past. 

The motor is driven either by direct or 
alternating current at 110 volts, its opera­
tion being controlled from the musical in­
strument by the aid of special contacts. 
Owing to the arrangement of the types and 
special provision for the u pper and lower 
keys, each note accurately falls on or be-
tween the lines. 

The note system of the kromarograph, as 
the mach ine is called, closely resembles the 
usual system of note-writing, the treble and 
bass of the five-line system being retained. 
The reading of eighth, sixteenth, and thirty­
second notes is facilitated. Each white key 
corresponds with a double dash and each 
black key with an intermed iary single dash 
of greater thickness. C-sharp and D-flat, 
D-sharp and E-flat obviously coincide in the 
new system, corresponding as they do with 
the same key of the piano, while their har­
monical signification in the composition will  
be apparent. As '  soon as a note has been 
recorded, the ruling roller automatically con­
t inues the rul ing, so as to prevent any dis­
placement of the notes. 
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Record Made by the Kromarograph. 
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AN IMPROVED PUFF BOX. 

Pictured in the accompanying engraving is an im­
proved form of puff box designed with a view to over· 
coming the objectionable features of the ordinary puff 
box. In articles of this character as heretofore made, 
t h e  p u- r f s 
n o r m a l l y 
rest in the 
powder, a n d 
a r e  c o n s e · 
quently liable 
to pick up an 
e x c e s s i v e 
amount. T h  e 
new puff b ox, 
however, norm· 
ally holds the 
puff out of 
contact w i t  h 
t h e powder, 
but in such a 
manner t h  a t 
the user may, 
at wiIJ, press 
the puff down 
sufficiently t o 
take up only 
t h e desired 
a m o u n t  o f  
powder, t h u s 
p r e  v e  n ting 
bringing t o o  
much powder 
t o t h e f a  c e, 
and also avoid­
ing waste or 
the mussing of 
d r e s s i n g  
gowns, dress­
ing tables, and 
the like, by 
spilling t h e 

AN IMPROVED PUFF BOX. 

surplus powder. The construction of the improved 
box will be clearly understood by reference to the il­
lustrations. It consists essentially of a ring'shaped 

_ c age ( Fig. 1) and a puff rest ( Fig. 2 ) .  These are as­
sembled in a casing or box, as best shown by the sec­
tion view ( Fig. 3 ) .  The puff rest consists of a rim 
supporting a netting. The rim is adapted to  fit 
against the bottom of the cage. The cage is preferably 
corrugated and several of the corrugations are uti­
lized for housing spiral springs. The springs are se-

&i.Am. 

cured at the top to the cage, while their 
lower ends are hooked to lugs on the puff 
rest. Secured to the cage are several verti­
cal rods which extend below the bottom of 
the cage, serving as legs to space it from 
the bottom of the puff box. The puff rest is 
formed with guide arms which fit against 
these legs. The bottom of the box is filled 
with powder and the puff normally lies in 
the n etting of the puff rest. In use the puff 
is pressed down more or less into the pow­
der according to the amount desired to be 
taken up. The iIIustration shows the puff 
in its normal position, while in dotted lines 
its depressed pOSition is indicated. It  will 
be understood, of- course, that the springs 
return the puff rest to its normal position 
as soon as it is  released. If desired, any 
surplus powder may be removed from the 
puff by rubbing it against the corrugations 
of the cage. A patent on this improved 
puff box has recently been secured by Mr. 
Eugene A. Bagby, Waverley H o tel, Louis­
ville, Ky. 

4 . • . • 

The tempo is marked by a number of 
rhymthical dots corresponding with the 
tempo dashes of the ordinary note-writing 

THE XROMAROGRAPH, AN AUTOMATIC DEVICE FOR THE RECORDING 
OF MUSICAL IMPROVISATIONS. 

In a paper read at the annual convention 
of the Canadian Electrical Association, H. 
W. BUCk, chief engineer of the Canadian 
Niagara Power Company, has this to say 
about the insulators which are used at Ni­
agara : The insulators are made of a com­
pound known as elect rose. This material i s  
a v e r y  g o o d  insulator, is  v e r y  strong me­
chanically, and is entirely free from cracks 
and other defects which are common in glass 
and porcelain. Similar insulators have been 
used on the Buffalo transmission lines of the 
Niagara Falls Power Company for the past 

system, these dots being produced in the course of 
playing; not automatically, but rather according to 
the player'S discretion by means of a special pedal . 

Th e length of notes and rhythm of the tune are 
recognized by the l ength of the dashes produced by 

. the types, which length strictly corresponds with the 
duration of the pressure on the key, a short touch 
leaving a short dash, and a prolonged touch a longer 
dash. Because of the uniform motion of the tape,  the 
length of dash accurately corresponds with the dura­
tion of notes, while gaps between two subsequent 

e stimated annual output is 2,250. The Societe Electro­
Metallurgique Francaise produces 2,325 tons per year 
at its works at La Praz and Les Sordrettes.. The other 
French company, the Societe des Produits Chimiques 
d'Alois' et de la Carmargne has works at Calypse and 
St. Felix, whose combined output for one year is  given 
as 2,100 tons ; but we understand that the French 
works were recently closed for some months owing to 
a strike . The Pittsburg Reduction Company, of Niag· 
ara Falls, Shavenigan, Canada, and Massena, is  stated 
to have a combined output of 4,200 tons. 

three years, and they are the only insulat­
ors on those lines which have caused no trouble. It is 
impossible to shatter electrose insulators by stone 
throwing, and they will frequently turn a rifle bullet 
without being damaged seriously. The conductor 

-
used 

on this line is of aluminium of 500,000 C. M. in sec­
tion and having thirty-seven strands. 

• f e  • •  
The sections of the Shanghai-Nanking Railway to 

Su-chau and Wu-sieh, 91 miles, were officially opened 
on July 16,  says the T imes. It  is hoped that the l ine 
will be completed to Nanking by the spring of 1908.  
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A. ]fEW TYPE or SIXTy.rOOT SntMIT LEVEL CANAL 

FOR PANAMA. 
BY W. F. CLEVELAND. 

In the SCIENTIFIC AMERICAN of June 30 a brief out­
line of the proposition forming the subject of this 
article was published with an. appended note by the 
Editor, referring to the rejected 60-foot level type 
adopted by the board of consulting engineers for com­
parison with the sea-level type, recommended to Con­
gress for adoption in the majority report. It p roposed 
a dam of moderate height at Gatun, and specified a 
second dam with locks at Bohio for the maintenance 
of its 60-foot summit level, an d  the control of the 
Chagres fioods, by the usual dam and basin at Gamboa. 
The serious engineering difficulties discovered in the 
proposed foundations at Bohio were chiefiy instru­
mental in compelling its abandonment, although the 
almost identical altitudes of Bohio and Gatun sug· 
gest a secondary reason. 

In seeking to evade these d ifficulties and a portion 
of the cost of the three great dams incorporated in 
this proposition, a minority of the engineers advised a 
colossal structure at Gatun for the maintenance of an 
85-foot water level submerging the whole central valley 
of the Chagres, combining the three Atlantic locks in 
duplicate fiight, and extending the location of the sec­
ond lock site to Pedro Miguel on the Pacific slope. 
A strenuous controversy between the opposing engi­
neers was thus precipitated and during the succeeding 
Congress the criticisms of the alternative type were 
continued with a vehemence and volume unprecedented 
in the annals of that august body, and resulted, con­
trary to general expectation, in the absolute rejection 
of the sea-level type. But 
although the chimerical 
character of a sea·level 
canal for Panama was sat­
isfactorily exposed, its op· 
posing l ock type w a s  
shown to be far from per­
fect, and indeed some of 
the criticisms seem almost 
equally fatal and certainly 
1Bh0uld infiuence the ad­
ministration to carefully 
consider the arrangement 
of the dams and locks 
which is shown in the ac­
companying illustration. 

Scientific Amerfcaft 
ing as far as possible by suitable regulation of the 
lake levels. Dry excavation will be necessary for two or 
three miles below Obispo until the fiooding of the chan­
nel will permit of its ' completion by the use of dredges. 
The low-level sections of the canal will thus be in­
closed by parallel embankments of dredged material, 
partially submerged for the greater p ortion of the 
way, marking the course of the channel, and protect­
ing it from currents and fioating or partially sub­
merged obstructions. A submarine forest or jungle, 
such as will cover the beds of the lakes for many years 
after the completion of the canal, would soon cover the 
surface of an unprotected channel with water-soaked 
trees and rubbish, dangerous to shipping, and espe­
cially so to the propellers of steamships. It  would 
be difficult to protect a high-level channel from such 
obstructions. 

Practically all the free sailing advantages of the 
high-level canal will be retained. With suitably 
drawn contours, a channel from 200 to 300 yards in 
width will afford as safe and speedy navigation as any 
inland lake or river. A few miles above Bohio the 
channel will become more restricted than that pro­
posed for the high-level canal, but the work of meet­
ing all essential requirements throughout this section 
of the canal will not materially increase the outlay. 
Above the head of the lake, with the exception of the 
Chagres, there are no streams of any importance, and 
the proposed basin for the reception of its fioods will 
serve, with equal effiCiency, the purpose of the aban­
doned dam at Bohio. Nature seems to have had a defi­
nite object in view when she contrived the impossible 
foundations at this point. There was no need for a 
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( in duplicate ) with the cost of their operation and 
maintenance, and a much more important a dvantage 
in the adjustment of the conditions to the avoidance 
of locks in flight. 

Locks in fiight are the one serious innovation in 
the high-level plans. The outlay for land damages 
incurred in the submersion of l arge areas of fertile 
lands will b e  much greater, and the controversy con­
cerning the permanency of the Gatun dam, impounding 
an additional depth of 55  feet of water, bits reached a 
hopeless stage of opposing of irreconcilable convic­
tions, but the f ormer may not be a serious matter 
from the viewpoint of an opulent country, and it may 
be proper to say that the latter danger is at least 
potential in its character. If  it is a danger, however, 
it threatens not only the gigantic structure at Gatun, 
with its double flight of triple locks, but the very 
existence of the canal itself. If the dreaded disaster 
ever comes there will be no canal at Panama, and 
America will be bowed in shame at folly that squan­
dered the millions her discretion had saved from the 
pursuit of the chimera that humbled the national pride 
of a sister republic. Earth dams impounding a mod­
erate depth of water are not an experiment even on 
foundations similar to those at Gatun, and America 
cannot afford to try one at Panama. 

But the incorporation of a system of locks in flight 
at La B()ca as well as at Gatun is a feature of the 
high-level plan that even its own advocates make l ittle 
effort to defend. The first objection is the costly work 
of securing suitable foundations for them at these 
points, and especially at Gatun, where it  seems that 
Nature has provided a subterranean peak of barely 
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sufficient area. She seems 
to say to the engineers : 

Beginning near Colon, 
the first eigh t miles of the 
canal will be constructed 
at sea level, 500 feet in 
width, as proposed in the 
recommended type. At 
Gatun the first dam and 
single-step lock ( in dupli­
cate ) will be erected for 
t h e  maintenance of a 
3D-foot water level, which 
will extend to the foot of 
the northern slope at Cule­
bra. The second single­
step lock ( in duplicate ) 
and dam across the arti­
ficial channel at Obispo 
will then change the wate r 
level to that of 60 feet, 

PROFILE AND PLAN OF PANAMA CANAL PROPOSAL WITH FOUR LOCKS AND 60-FOOT SUMMIT LEVEL. 

Build one lock here and 
no more. But even if we 
are heedless of the sugges­
tions of  our great teacher, 
the use of such equipment 
is endangered by the fact 
that it has never been 
tried in the special service 
for which it is  proposed. 
Locks in fiight are an ap­
propriate and useful fea­
ture of barge canals, and 
in similar service have 
y i e I d e  d their designed 
efficiency for many years, 
but that the experience 
gained from such usage 
will be found a I m 0 s t 
wholly inapplicable to the 
work of handling ponder­
ous battleships and ocean 
liners in such positions is 
evident. Those who have 
watched the process of 
docking one of these great 
ships will appreciate the 
difference in the character 
of the work imposed by 
their enormous bulk and 
momentum. The danger 
of crippling the · canal by 
the destruction of one of 

which is continued through the cut to Pedro Miguel 
on the Pacific side, where the third dam and lock 
site is located. In order to supply the summit level 
with water a side channel, connected with Gamboa 
basin as shown in the illustration, is  c onstructed and 
provided with regulating sluices for the' control of 
the variable levels and fioods of the Chagres, which 
will be received in the space reserved above the mini­
mum 60-foot level of the basin. As the low-water level 
of the river at Gamboa is nearly at the elevation of 
6 0  feet, almost the entire space inclosed in the basin 
will be available for water storage. A spillway 
directly, connected below Obispo with the 3D-foot level 
also forms a part of the equipment at this point. If 
advisable a tunnel could be used instead of a side 
channel. 

At Pedro Miguel the 3D-foot level is again reached 
through a single step Jock, also in duplicate, and here, 
as at Obispo, the cost of the equipment will be reduced 
to a minimum, as the artificial channel will only be 
encountered, probably with bed rock foundations at 
its bottom. Spillways will be n ecessary at both of 
these points for the discharge of requisite volumes of 
water from the summit level. Lake or broad channel 
navigation will then be resumed and continued to 
La Boca dam, where a single-step lock ( in duplicate ) 
at Sosa will connect with the tidewater of .the Pacific, 
regulated for shipping by the proposed tidal lock at 
the head of the four and one-half miles of sea-level 
channel. 

The work of dredging the channel across the termi­
nal lakes could be done during . the erection of the 
dams, beginning with the submerged sections in or 
near the river estuaries and avoiding deep-water dredg-

dam at Bohio. The erection of the Gamboa dam on 
primary rock foundations at a depth of only 54 feet 
will be 'justified by the element of safety that long 
experience in the maintenance of similar structures 
has engendered, and that it will effect the solution 
of the problem imposed by the erratic habits of the 
river it will convert into a lake, there is no dispute 
among engineers. I t  seems strange, however, that the 
sea-level advocates should have given so much atten­
tion to this problem and such indifferent consideration 
to a score of other rivers uniting at the bottom of 
the valley traversed by the proposed canal and swept 
by the saJl.le tropical fioods for an equal portion of 
the year. 

At the close of the rainy seasons an enormous vol­
ume of water will be stored ' in the basin, supplying 
ample volumes for lockage throughout the annual 
droughts, and permitting the diversion of the surplus, 
through the regulating sluices and side channels, into 
the summit level, where the overfiow will be divided, 
with the view to as large a discharge as possible at 
Pedro Miguel, as the lower level spillway at Obispo 
will increase the output at this point. The proposed 
dam at Alhajuela, intended for ' ''' e storage of lock­
age water; forming part of the plans for a high-level 
canal, will not b e  necessary to the success of this 
project. 

At CtIlebra cut the volume of excavated material in 
the 25-foot stratum below the bed of the high-level 
channel will impose an additional outlay, but the work 
will be confined within the limits of the naviga.ble 
channel as the wide summit excavation of sliding mate­
rial is demanded, regardless of the choice Of plans. It 
will yield a direct return in the avoidance of two locks 

the summit lock gates has 
been pointed out. All the succeeding gates might be 
swept away, permitting a torrent of water to sweep 
through the locks, impossible of control, and doubtless 
infiicting irreparable damage. That such an accident 
should occur in the Manchester canal without serious 
results may be attributed to its single-step or  tidal-lock 
design. 

Panama has been the sepulcher of engineering repu­
ta.tions, but the disasters that have overtaken its dis­
tinguished pioneers should warn their successors 
against false or  partial solutions of the great prob­
lems that Nature has imposed at this strange coupling 
of the western continents. The world is watching the 
progress of the work, and the expenditure of a few 
additional millions, if such is necessary, will be small 
matter, so that it aids in securing the safety and 
efficiency of the canal. The delusions of the sea-level 
dream have been happily dispelled, and the choice of a 
lock type evidently superior to its surviving competi­
tor is offered at the close of a destructive controversy, 
but still in plenty of time for adoption. 

• • • • •  
A l u m l ol u lD Paper 10 Germany. 

Aluminium paper is now manufactured in Germany, 
'and recommended as a substitute for tin foil. The 
paper used is a sort of artificial parchment obtained 
through the actiOJi of sulphuric acid upon ordinary 
paper. The sheets are spread out and covered upon 
one side with a thin . coating of a solution of rosin in 
alcohol or ether. Evaporation is hastened by means. 
of a current of air, and the paper is then warmed until 
the rosin has again become soft. Then powdered alumi­
nium is sprinkled upon it, and the paper subjected to 
strong pressure to fasten the powder thereon. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

ELECTRIC C LOTH-CUTTER.-J. R REP­
LOGLE, Chicago, Ill .  This invention has for 
its more particular object the production' of a 
power-driven cutter operated, p referably, by 
electricity. When the device is used for cu t­
ting comparatively thin layers of cloth only 
the lower baffie-p late is called iuto use. W hen 
a large number of layers are to be cut simul­
taneously, the machine is fed directly against 
the edge of the ".tack," the several baffie­
pia tes finding their way between the layers, 
each consecutive pair of p lates preventing un­
due movement of such layers lying therebe­
tween. 

E LECTRIC TELPHER POSTAL SY STEM.­
R. T. PISCICELLI, Corso Umberto 1. No. 23, 
Naples, Italy. The inventor ' s  object is to pro­
vide devices, ac ting for the most part auto­
matically, by means of which c orrespondence 
in troduced in the posting-boxes in a postal 
district is rapidly collected and carried to the 
central office.  This collection is effected by 
means of small vehicles driven by electric 
motors running over special aerial lines used 
exclusively for this purpose and made of in­
sulated metallic wires or cables, which act a s  
guides to the vehicles a n d  conductors o f  the 
current. 

TELEGRAPH - TRAN SMITTER. - H .  O. 
PUTT, Millbury, Ohio. As its principal object 
the improvement provides a device which can 
be mounted under the frame of an ordina:'y 
type-writing machine and opera ted thereby 
w ithout in any way a i tering the machine, and 
which will accurately transmit the characters 
of the Morse or any other alphabet automatic­
ally and rapidly, and do away with many com­
plications in transmitting characters by tele· 
graph by the operation of a keyboard. 

Of Interest to Farmers. 

GATE-FASTENER.-J. H or,LOPETER, inven­
tor, and P. R. GILES, assignee, E l smere, Neb. 

The fastener is especial l y  adapted for use on 
gates such as are formed in wire fences and 
which are not as frequently opened a s  ordin­
ary gates. I t  refers to suc h  gates as are 
formed without frames and which are main­
tained in position by a horizon tal tension in 
the longitudinal members of ,the gate. It pre­
vents the actuation of the fastener by cattle. 

PI,ow AT'l'ACH MENT.-.J. SPODEN,  Clyde , 
Wash. This a ttachment is devised for press­
ing down o r  flattening wheat-straw stubble or 
grass on the furrow-slice as turned by the 
plow. To this end a ribbed roller is  provided 
which is held rotatably on a swinging a r m  
j ournaled on t h e  plow-beam, t h e  r o l l e r  being 
adapted to work at such angle and in such 
proximity to the moldboard that it acts on 
the furrow-slice at its turning-point, so a �  to 
break, press down, o r  flatten the straw, stub­
ble, or grass in such manner that it is buried 
in the furrow bene a th the slice. 

Of General I nterest. 

CORNER - FASTE N I NG. - L. B .  PRAHAR, 

New York, N .  Y. The purpose of tho inven­
tion is to provide means for connecting the 
members at the corners of a frame and in 
produc ing such result forming an opening a t  
t h e  junction of t h e  corner members f o r  the 
passage of a pin, rivet, or other required 
article. 

COLLAPSIBLE M:OLD.-C. W. OVERTURF, 

Dumont, Iowa. Tbe broad idea characterizing 
the improvement is a peculiar mold adapted 
for use in the construction of plastic passage­
ways, the same being constructed collap sible, 
whereby to facilitate its removal when the 
plastic is sufficiently set. It relates to molds 
for forming concrete or other plastic composi· 
tion pipes, culverts, etc . 

WELL-RIG.-S. S. STROTMAN, Haynie, Pa. 
This rig , comprises means for bracing a s truc­
ture in the direction from whence proceeds Lhe 
driving force for the movable operative parts 
of the structure, means being also employed 
for controlling the reel upon and from which 
is caused to be wound and uuwound the line o r  
cable for t h e  ba il or other well-tool.  The 
parts of the structure are easy of access, ad­
justable, and smooth running in operation.  

CHARGING APPARATUS.-T. F. WITHER­
BEE and J. G. WITHERBEE, Port Henry, N .  Y. 
The invention refers to a charging device for 
blast-furnaces and the like. The require­
ments of a charging apparatus a t  present are 
that it sha l l  be c apable of va rying the manner 
of distributing the charge at will and that 
it shall be adapted to mechanical fi lling. The 
principal object i s  to attain these results. It 
is an improvement on the former patent issued 
to M

·
r.  T. 1<'. Witherbee, in 1894. 

DAM.-G . E. LADSHAW, Spartanburg, S. C. 
This improved dam i s  a unitary structure 
comprisiug piers provided with buttresses and 
c onnecte d by arches springing from the piers 
upon the opposite sides from the buttresses. 
While the dam may be composed of a plurality 
of arches supported at their abutting ends by 
buttressed piers. it may be composed of a 
single arch with ends directly supported by 
abutments. 

PAD FOR HORSE-COLLAR S.-D. S.  BROWN, 
Watertown. N. Y. Pads for use in collars and 
various similar places have been usually con­
structed by forming a sort of bag or by secur­
ing two sheets of fabric or similar material 
together at the edges and forcing curled hair 
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o r  other cushion material Into the same 
through an opening in the end or side. This 
results in making wads a t  certain p laces, and 
therefore produces irregularities in the soft­
ness of the p a ds. This Invention overcomes 
these irregularities. 

METHOD FOR TREATING ASBESTOS.­
A. H. HIPPLE, Omaha, N eb. This is a process 
for treating asbestos so as to vulcanize the 
same. It is an improvement on a former pat­
ent granted to Mr. Hipple. I n  this case he 
takes asbestos. fiber, powdered sulphur, and 
water and works the same into a pulp of the 
consistency u se d  for making asbestos paper or 
mill board. The pulp being formed, pressure 
squeezes out a part of the water, and the mass 
is next dried. Oil i s  added and absorbed read­
ily. 

machine for treating fibrous p lants-such as 
Manila hemp, ramie, maguey, sisal,  and pina­
for separating the fibers from the pulpy and 
gummy p ortions ; and a special object the in­
ventor has in view i s  the production of a ·  
machine distinguished, for economy of con­
struction and efficiency in work and operation. 

POLISHIN G-MITTEN .-R. E. HILLS and V. 
E. BREVOORT, Delaware, Ohio. The invention 
is an improvement in mittens intended and 
adapted for use in polishing shoes and other 
articles, the same being provided with two 
thumbs arranged contiguously so that a mitten 
may be worn on either hand and either palm 
serve as the polishing surface. 

DIE-STOCK.-H. J .  CARMODY, New York, N. 
Y. This invention rela tes to die-stocks-such, 
for instance, as are used in cutting threads 
upon rods, tubes, pipes, etc. Practical and 
c onvenient operating means are provided for 
threading a pipe located in some comparatively 
inaccessible position ; a l so for cutting a thread 
upon a cylindrical bar which is more readily 
accessib l e ; and also means if at any stage of 
cutting the device is desired to be operated 
backward. 

TELEPHONE - D I RECTORY.-D. F. WHIT­

COMB, C leveland, Ohio. Being in place upon 
the mouthpiece the directory in use is rotated 
thereon until the desired letter is at the right 
side. By means of an ear the plate may be 
pa rtially withdrawn from the frame, thus 
bringing the subscribers' names under that in­
dex letter to view. Since the inner edge of 
each of the plates c onforms to the arc of a 
defini te circle,  an outward pull on the ea. be­
longing to that plate wil l have but sligbt ten­
dency to move adjacent p lates, since there will 
be more o r  less friction between the inner edges 
thereof and the s leeve. 

Hard_are. 

N UT-LOCK.-L. W. LAYE, J. H .  PHILLIPS, 

MEAN S FOR HARVESTING ICE I N  THE 
FIELD.-F. E .  LOSEE, Newton, N .  J. An end­
less traveling cable i s  employed, together with 
suitable guides therefor, carried by supports 
erected a t  desired p laces of the field, means 
being nsed iu connec tion with the cable by 
which the blocks of ice may be conveyed from 
the field directly to the shore. It is prac­
tically a conveying apparatus for the blocks 
of ice, and requires but few operatives in the 
field. 

A N IMAL-RELEASING DEVIGE.-W. A. 
IRWIN, Taunton, Mass. One purpose in this 
case is to simultaneously release all the ani­
mals in a line of stalls and a t the same time 
turn on an individual spray on each to force 

, them to leave the stall s  and inclosure, the 
delivery mechanism for the spray being so ar­
ranged that in action the spray will reach the 
head and shoulders of each one, whether stand­
ing or lying down. The device serves to hold 
the hitching-straps in position for use, but 
when the water is turned on the straps wlll 
be simultaneously released. 

PEANUT - STEMMING MACHINE. - P. D. 
GWALTNEY, Smithfield, Va. The roots o r  stems 
adhering to peanuts as dug from the ground 
require to be removed preliminary to storage, 
transportation: or prep a ration for the market, 
and this is ordinarily done by hand, which is 
slow, laborious and expensive. This simple ma­
chine performs such work effectively, quickly, 
and cheaply, without injury to the peanuts. 

Prime Movers and Their A ccessories, 

TORSION-iNDICATOR.�H. FOTTINGER, No. 
4 Prutz street, Stetlin, Prussia, Germany. 
This improvement refers to an apparatus 
adapted to determine the rotary movements ot 
power-driven shafts from their torsion in run­
ning and transmitting energy, the apparatus 
being based on the fact that in all qualities 
of malleable iron or steel the angle or arc of 
torsion i s  proportional to the actual rotary 
moment. 

and J. BEVAN, Havre De Grace, Md. The Pertaining to Vehicles. 
patentees provide fot' the locking of the nut 

TIRE-COVER.-W. A. ALLEN, New York, N. by slotting the end of the bolt and also form-
ing a slot in the nut crossing the bore thereof. Y. One purpose of this inventor is to provide 

Th"y pivot a hook latch on the nut at" one an effective co:-er for .th e  tires of �utomobi
.
les 

side which may be swung into the slots of the and o ther vehICles usmg rub�er tires, which 

nut and bolt and engage the side of the nut cover will fit snugly t o  the tHe a�d conform 

o osite the pivot. , to all  parts th�reof, the cover
. 

bel
.
ng so con-pp I structed that ram, snow, or hail Will not beat 

KEY.-J. H. P. IBBOTT and ,�. R .  Y
.
E�R- in, but will be shed therefrom as soon as re­

WOOD, New Amsterdam, Berblce,  Bnlish " ceived. 
Guiana. The invention relates to keys for 

I locks, and has for its p rincipal objects the NOTE.-Copies of any of these patents will 
provision of such a device which is normally be furnished by Munn & Co. for ten cent� each. 
incapable of perform ing its frmctions, but , Please state the name of the patentee, title of 
which may be readily manipulated or set by ' the invention, and date of this paper. 
ODe familiar with its operation, so that it may 
be used in the customary manner. 

Hou sehold Utilities, 

COMBINED CHAIR AND STE P-LADDER.­
A .  M. WHITELE'Y and W. H .  WHITELEY, New 
York, N.  Y. The chair has a back suspended 
from which is an outwardly-swinging frame 
forming a brace for the back in outward posi­
tion of the frame, the back and the rear sup­
porting-legs constituting the ladder member 
capable of being tilted or carried. Back and 
rear - legs are rigid with eac h other, but 
pivota lly applied to the frame of the chair 
bottom, so that when the swinging frame is 
carried forwardly of the bottom the ladder 
member tilts for cooperation of the two. 
Means seCUl'e the swinging frame and ladder 
member to the bottom of the chair in each 
p osition thereof, and when the frame is car­
ried to a vertical position the ladder member 
moves to correspondiug position, the two be­
coming automatically locked. 

COOKING APPARATU S.-W. E .  BAXTER, 

Frankfort, Ky. In the present patent, the in­
vention is an improvement iu portable cook­
ing apparatus, especially such as i s  intended 
for lise in camping out, campaigning, and the 
like and which can be conveniently and com­
pactly packed In shape for storage and 
carryin �·. 

Maehines and Mechanic�al Devices. 

C H UCK.-L. A.  WELLINGTON,  Keene, N.  H. 
T!Je chuck comprises a body, jaws having re­
cesses and which are mounted to slide with 
relation to the body, level'S fulcrumed upon 
the latter and engaging the recesses, a ring 
movable " upon the chuck-body provided with 
openings, and removable portions fixed in the 
openings and furnishing inclined faces for con­
tact with the levers. 

PITMAN.-A. M. AKIN , Spokane, Wash.  The 
i n vention relates to pitmen, and especially to 
.those designed for use in connection with agri­
culture-machines, such as headers and reapers, 
but may be , employed wherever a connecting 
element of this character is desired. Its prin­
cipal objects are to provide a device which may 
be readily adjusted t o  compensate for wear and 
effectively lubricated. 

Busln�ss and P�rsonal Wants. 
READ THIS COLUMN CAREFULLY.-You will 

find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. I n  
every case i t  i s  ne('essary t o  give t b e  
n umber o C  the inquiry. 

MUNN &; CO. 

Marine l�on Work.. Chicago. Catalogue free. 

Inquiry N o .  8 3 1 3.-Wanted, second-hand wire­
working machinery. 

Il'or mining engines. J. S. Mundy. Newark, N. J. 
I nquiry N o .  83 1 4.-For makers of ornamental 

iron sign brackets or holders. 

" '  U. S." Metal Polish. Indianapolis. Samples free. 

In quirv No. 83 1 5.-Wanted, armature core punch­
iogs of different sizes. 

See our Ad. on back page, Star Expansion Bolt Co. 

Inquiry No. 8 3 1 6 .--For makers of hot-air and 
steam furnaces, combined. 

Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 
Inquiry No. 8317 .-For manufacturers of glass 

tubes about 12 inches long, � inch outside diameter and 
5-16 inch inside diameter. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry N o .  R31 8.-For manufacturers of Swan 
Boats. such as u sed in parks. 

1 sell patents. To buy. or having one to sel1. write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

I n q u iry No. 8 3 1 9,-For manufacturers of or deal­
ers in leather pulp. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Metal Stampings our 
Spec ialty. 43-47 S. Canal Street, Chicago. 

Inquiry No. 8320, -For makers of telescope pipes 
for use on blowers l or ensilage cutters. 

The celebrated " Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer_ Ice m achines. Built 
by De La Vergne Mch. Co., Ft. E. 138th St. ,  N. Y. C. 

I n Q u i r )T N o .  832.t.-Wanted, m akers of U Instan­
tan eo us " ice cream freezers. 

Manufactu1'ers of patent articles, dies. metal 
st!) m ping, screw machine work, hardware specialties. 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company. 18 South Canal St., Chicago. 

InQuiry N o .  832��.-Wantedt electric massage or 
vibration machines. 

FIB E R  - CLEANING 
MACY, Boston, Mass. 

S.  
atI:��!Kt.��' ����t;;;:t�ttge �t��egf 

t�a�p
�ra�� 

This is an improved strap binges. 

MAC H I NE. - F. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

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

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

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

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

Soientifio Amerioan Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt ot 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 10098 ) W. B. H. writes : I was given 
a question in a recent examinatiou that the 
examiner stated was proved in a copy of your 
magazine ; but he could not state the date the 
example appeared nor prove it himself. The 
problem read : "Do the amperes or volts in­
crease when the electricity passes through an 
ordinary spark coil for gas lighting 1" I said 
volts, yet my examiner says the answer is 
amperes, which 1 doubt. A. The volts are 
raised in the action of the o rdinary spark coil 
in gas lighting. This coil has but one winding, 
no secondary. I t  is not an induction coil in 
the usual sense. The spark is produced by the 
self-induction of the current iu the turns of 
the p rimary upon itself. This produces a 
higher E. M. F., which causes a considerable 
spark. There can iJe no more amperes in the 
circuit than the generator can produce. 

( 1009 9 )  J .  K .  asks : Please inform me 
why two telegraphic instruments will not work 
when set up in series. One of the instruments 
is a 4-ohm, and the o ther I think is larger. The 
larger one can be heard from another room, 
while the small  one can hardly be heard at all .  
A. The smaller of the two instruments does not 
get current enough to work the magnet. In 
order to work together, they should have near­
ly the same resistance. 

( 10100 ) E. B.  asks : 1. Have you any 
S UPPLEMENTS containing articles relating to 
the care Rnd maintenance of the sal ammoniac 
battery used in telephone work 1 A. Cooper's 
"Primary Batteries" gives considerable space 
to the sal ammoniac battel-Y. Price $4.00 by 
mail.  2. Can you recommend a b ook suitable 
for one who has to l ook after the repair of a 
telepbone line ? A. Hopkins's "Telephone Lines 
and Their Properties," price $1.50 by mail. 

( 10101 ) J. S.  T. writes : I have been 
fi tted with glasses to correct astigmation. 
Without glasses the r"ys of an ordinary street 
lamp appear extended perpendicularly ; with 
the glasses they appear longer the opposite 
way. If glasses were properly ground, should 
not the rays radiating from light appear of 
uniform length ? A . I f  your astigmatism were 
perfectly corrected by the glasses, objects 
would be seen in their correct outliues. 

( 10102 ) W. A. P. asks : 1.  Should an 
ampere-meter be placed in the positive or nega­
tive terminal of a direct-current 1 l 0-volt dy­
namo ? A. The ammeter may be placed at any 
point whatever in an electric circuit, since the 
same current flows through every part of a cir­
cuit. 'rhis is just like the flow of water 
through a pipe. If you had a pipe 1,000 feet 
long from a reservoir to your house, the same 
water and just as much would flow through 
every foot of the pipe, and a meter might be 
put into the pipe at any poin t ,  in its length 
and the quantity of water flowing through the 
meter to be measured. 2. How much more 
would it register iu the former than iu the 
latter ? A. I t  would register the same in either 
side of the circuit. I t  makes no difference 
where the ammeter is placed. 

( 10103 ) B. A. T. asks : 1. How many 
pounds of wire are used to wind the armature 
of the electric motor described in the issues 
o f  the SCIENTIFIC AMERICAN for December 8 
and 1 5 ,  1900 ? Also the field magnet ? A. 
About a half-pound for the armature and the 
same for the field. 2. How many watts are 
necessary to run it at its u tmost powe r '! A. 
We do not know. Somewhere from 12 to 24. 
Four cells of 2-volt battery, put two on series, 
should run it. 3 .  Cannot other journal boxes 
than the brass balls mentioned be used, such 
a s  a block of iron smoothly bored ? A. Yes, of 
course ; any kind of bearings can be used. 

( 10104 ) A. E. S.  says : May I ask 
you to kiudly inform what chemical changes 
take place during the setting of Portland ce­
lnent, plaster of Paris, and similar substances. 
A. Mortar, which i s  made of slaked lime and 
san d, when exposed to the air, slowly changes 
into carbonate of calcium, and the entire mass 
becomes extremely hard. The water contained 
in the mortar soon passes off. When lime­
stones that contain maguesium carbonate and 
aluminium silicate in considerable quantities 
are heated for the preparation of lime, the 
product does not act with water a s calcium 
oxide does, and this lime is not adapted to 
the preparation of ordinary mortar. On the 
other hand, it  gradually becomes solid, in con-
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tact with water, for reasons which are not value of the coal Is now lost. 2. At what 
known. Suc h substances are known a s  cements. stages in the process of transformation, and 
Plaster of Paris is  found in nature in the how, do the chief losses occ u r ! A. Mostly 
form of gypsum or anhydrite, and consists of by the heat going up the chimney, and t o  a 
calcium sulphate and water. A granular form small  degree by bad s toking and radiation of 
of gypsum is called a l abaster. Calcium sul- heat from defective' insulation of boiler setting 
phate is difficultly soluble in hot and cold and pipes. 3 .  What percentage of the energy 
water. When heated to 100 deg. Cent. o r  a in a given amount of coal can be ( not i s )  
l i ttle  above , i t  loses a l l  of its  water a n d  forms u s e d  in p roducing steam '( A. The possibilities 
the powder known a s  p l a ster of Paris, which for utilizing the full energy of coal arc very 
has the power of taking u p  water and forming smal l .  Little may be, expected over the best 
u solid substance. 'rhe hardening i s  a chem- practice of to-day. I t  is  the converting of the 
leal process, and is caused by the combination stea 'll into active power wherein the troubl" 
of the water with the salt to form a crystal- lies. 4. How i s  the amount of energy in a 
lized variety of calcium sulphate. given amount of coal ascertained ? A. 1:he 

( 10 1 0 5 ) H. H. M. says :  Would you absolute amount of energy in coal is  found, 
kindly inform me i f  I could get an object to first by an analysis of its combustible con­
float that is  heavier than the water i t  dis- stituents, from which the heat units are c om­

p u ted ; second, b y  actual combustion of a 
given weight and measuring its heat produc­
ing p r operty by absorption of tile heat in 
,Yater or by melting ice in a calorimeter. 

pIacf's ? For instance, are these large ocean 
steamers heavier than the water they displace ? 
A. If a rigid hody or solid be immersed in a 
liquid, both be\>l� at rest, the resultant action 
upon it of the h urrounding liquid is a vertical 
upward force called the "buoyant effort," equal 
in amount to the weight of the liquid dis­
pla ced, and acting through the center of grav­
ity of the volume of displacement. F'rom this 
i t  wiII be readily seen tbat you cannot secure 
an object to float which is  heavier than the 
water it displaces. In the case of the vessel ,  
beca use of the particular form of the hull the 
l a  w of displacement remains the same. 

'
The 

w('ight of the water displaced by the hull 
equ a l s  the entire weight of the ship and its 
cal'go. 

( 10 1 1 2 ) J. A. M. writes : Will you 
kindly inform m e  whether the fol l owing facts 
are ne\vt or only so to the writer '? The me­
chanical equ;valent of heat as given by Dr. 
Jou l e ' s  experiment of a weight faIling through 
air,  ac tuatiug there'by wings in water, i s  778 
foot-pounds according to William Kent. No w  
you w i I I  n o t e  that t h e  relative weights of 
water and air are as 1 to 774.  Is there not an 
equation here between work, water, heat and 
air ? Might not the s l igh t variation of 774 
and 778 p<Hmds be due to the slip of the 
water ? William Hipp e r  gives the equivalent 

( 1 0 1 0 6 ) J. D. W. asks : Can it be as 772 pounds. A. Tho mechanical equivalent 
of heat, which is cal l ed .Joule ·s  equivalent, as 
determined by Dr. Joule, was 772 foot-pounds. 
'Tha t is, to l ift  772 pounds to a hpight of 1 
foot requires the s a m e  amount of work as to 
heat 1 pound of water 1 deg. Fahr. This work 
was done between J 840 and J 843. ( 'onsidering 
the advancement of mechanical science at that 
time i t  was a ma rvelous piece of work. He 
employed the friction of water ano measured 
the heat produced. Joule also determined the 
equivalent by means of tbe electrk current. 
O thers investigated the same constant by 

proved that a right angle can be tris(,cted ? 
A. The trisection of a right angle is a very 
simple proposition. Tho radius of a circle is 
equa I to the chord of 60 deg. If the radius 
be laid off as a chord from one extremity of 
the arc of a quadrant, or the arc subtendlng 
a right angle, and a radius be drawn to the 
other extremity of the chord, the angle formed 
on one side wi]] be 60 deg. and on the other 
side the angle will  be 30 deg. or one-third of 
a right angle. 

( 10 1 0 7 ) A. E. N. asks : Why do other methods, the compression of metals, 
the specific heat of air,  the induced electric 
current in metals, and the velocity of sound, 
with results fairly in a greement with that of 

( lOll! ) C. S. asks : About how much 
current does a l,4, -inch spark coil take to give 
full length of spark 'I A. A good authority 
gives about J 0,000 volts as the p ressure re­
quired for a spark of ',4, inch. The current, 
o r  amperes, is  insignificant. 2 .  Is a relay 
necessary in wireless telegraphy 'l A. Yes. 
:3.  I s  it  necessary to have oscillators on the 
coil in wireless telegrapby ? A. Yes. 4.  With 
good usage how long should an induction coil  
iast ? A. Forever. There is no deterioration 
by use in an induction coil .  5. Can you ex­
plain why a Geissler tube sti l l  glows when 
connected with only one wire of the secondary 
of the coil ? A. Because of electrical induc­
tion. The waves go through space from one 
pole of a coil to the other. 'l'he Geissler tube 
held between the two p oles of the secondary 
wiII glow when i t  is conneeted with neither 
wire. The same experiment can he performed 
with the bulh of an incandescent lamp. Hold 
it  in the hand hy lhe metal base between the 
terminals of the c o i l .  

( 10 1 1 5 ) R. W. W. asks : 1. The ob-
ject-glass of my tel('scol'c consists of (wo lenses, 
one being convex and the other concave-convex. 
When they are togetlwr they are tbe Ramo as 
an ordinary convex lens.  "Thy is a Ringle onc 
not u sed ? A .  rrhe two gIasRPs arc nSf-�d to 
p revent the objects seen from being bordered 
with a colored fringe. Hemove the c oncave 
glass and you will  see the difference. Then 
study in some textbook of physics about achro­
matic leuses. 2.  Why is i t  that copper wire 
is used for electric lighting and power cur­
rents and iron or steel for telegraph and tele" 
phone wires '! A. 'There is a very small fiow 
of current i n  the telegraph and telephone 
wires, and a large , fi ow over the lighting and 
power circuits. Copper is a much better con­
ductor than iron,  and though it costs much 
more in the first place,  i t  i s  far cheaper in the 
end, 3. What is  the difference between a 
continuous and an alternating electric curren t ? 
A. A continuous current fiows like a stream 
of water steadily in one direction. An alter­
natinr: current flows by rising to its ful l  volt­
age and then faIling to its least. There are 
a l ternations of the electromotive force, which 
has a l l  possible values in a series. 

( 10116 ) D. P. asks : D oes electricity 
Joule. Joule's method was that of direct occupy spac e ? A. No. E lectricity is not 
determination of the uumber of foot-pounds ordinary matter, as,  for example, lead is .  
of work used in actually heating one pound Whatever it  may be, it  is not a m a terial sub­
of water one degree. Other methods were in- stance. 

( 10 1 1 7 ) E. O. M. writes : I have two 
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amperes iI@w through the entire circuit and 
come out at  the other end, j ust as the water 
flows through the entire length out of a pipe 
open at both ends and comes o u t  a t  the other 
end. The drop of potential along a wire is 
p roportional t o  i t s  length, p rovided it is of 
uniform sectIOnal area, a s  i t  m a y  be presumed 
to be in this case. This being so,  tbere will 
be a drop of one volt for each four foet along 
the wire. 4.  Can we run a direct-cu rrent 
motor with an alternating current 'l The 
motor is  not loaded. A. Yes ; if it be started 
and brought up to synchrtmism with the cur­
rent by hand, or by some other power. It will  
then keep step,  aud run by alternating current. 

THE 
NEW BOOKS, ETC. 

A:MERICAN BATTLESHIP IN COMMIS­
SION. By Thomas Beyer, U.S.N. 
Published by the Author. New 
York : Army and Navy Register, 
12mo. ; pp. 24 8 .  

T h e  author of this work, Thomas Beyer, i s  
a first-class ship fitter o f  t h e  United States 
navy, an enlisted man who has given his views 
of the service. T.he amount of information 
contained in this book is certainly remarkable. 
The author begins with a general view of the 
organization of the navy, and then passes on 
to those subjects which laymen are most cur­
ions about. H e  t e l l s ,  f o r  example, how a bat­
tleship is  prepared for a voyage ; how it is 
haudled at sea and in port ; gives a clear pic­
tme of the daily life of the officers and men, 
and describes lhe drills of the week and their 
purpose. This chapter may be considered per­
haps the most interesting i n  the book, inasmuch 
a s  it give'S a n  enlisted man's own views of 
life on a man-of-war. The remaining portions 
of the work are devoted t o  chapters on the 
more material part of the bluejacket's life, snch 
as the opportunities which the service offers 
him, his amnsements and pa stimes, the manu­
facture of ordnance and ammunition , the de­
signing of a battleship. The last portion of 
the book is  taken up with a collection of 
man-of-war yarns. The author is to be con­
gratulated upon the praiseworthy manner in 
which the book has been issued. The iIIus-
trations arc certainly the most interesting col­
lection of pic tures that we have ever seen. 
The typography is excellent.  'The book is one 
that we can heartily recommend for a good, 
clear, impartial account of the United States 
n avy. 

s team boilers explode when, through misfor­
lune, a steamer sinks 'I A. The explosion of 
boilers in steamers that are wrecked is prob­
ably due to the sudden stopping of the engines 
and the abandonment of the fire room by the 
firemen without the p roper precaution to check 
the fires. It takes but a few minutes in such 
cases for the steamer to overbalance the outlet 
of steam from the safety valves, when the rise 
in p ressure ruptures the boilers. When one 
explodes, others follow by damage from the 

direc t. That these coiucided fa irly well with 
the direct method was ali that c.ould be ex­
pected. All methods are open to errors, and textbooks on physic s  which disagree. Mr. INDEX 
more or less close approximations are a l l  that ' Spottiswoode, of London, had an induction 
could be attained. Iu 1 879 Prof. Rowland I coil made which gave a 42-inch spark. One 

OF INVENTIONS 
exploded boiler. 

( 10 1 08 ) G. J. R. asks : Can you give took up the p roblem with the finest appliances �ays it required 5 Grove cells  to give the 4�­
of modern science. He employed water fric- mch spark ; the other says 30 Grove cells 
tion a s  did Dr. Joule. H is rEwits were im- were required. Which i s  right ? A. The 
mediately accepted. Probably the work wiI! s tatement in Gordon's  "Electricity" i s  that 
not be done over again for a generation. Som e  with five Grove cel ls the coil gave a spark 

of his results involved as many as 1 2,000 dis- 28 inches l ong ; with 10 cells the spark was 
tinct observations. Be p roved that the me- 35 inches. and with 30. cel l s  it was 42.1h 

chanical equivalent varies with the tempera- inches long. 2.  What difference of potential 

For which Letters Patent of the 

me the reason for the vibration in a m otor or 
generator when the armature and shaft are 
balanced a s  nearly a s  possible 'I I would l ike 
to see what your opinion is  in regard to it.  
A .  The slightest excess of weight on one side 
will  cause a perceptible vibration of an arma­
ture. As little as one-thousandth of the total 
weight wiII  cause a very considerable vibra­
tion. If a n  armature i s  perfectly bal anced, 
it will  run so quietly that it is difficult to tell 
whether it  is  in motion or uot. The process 
of halancing an armature is described in 
Crocker's "mleelric Lighting," Vol. 1., price $3 

United States were Issued 

for the Week Ending 

August 2 1 ,  1 906. 
ture. Between 4 1  deg. anL; 68 dog.  there is was required to force the spark across the 

a change of nearly eight-tenth s of one per gap of 42 inches ? A. We do not kuow. Prall- A N D  E A C H B E  A R I N O T H A T  0 A T E  
ce,nt in the latitude of B a ltimore, 'fhe mean abl y  hundreds of thousands of volts. 
of Prof. Rowlaud's results is 778 foo t-pounds, ( 1011 8 )  J. C. A. asks :  Please inform 

[See note at end of list about copies of these patents.1 

which for a l l  ordinary p urposes is at present m e  how to make a strong maguet of .Tessop Adding machine attachment, V. Stroh . • . .  82,9.357 considered the true equivalent. Prof. Row- stee l.  I have tried to make some 1/2 inch Advertising device, Elder & Remick . . . . . .  829,064 land's experiments showed that the specific square by 3 inches l ong, straight bars, by AdvertiSing machine, O. M. 'l'homson . . . . .  829,040 
( 1 0 1 0 9 ) C H W ·  beat of water diminishes from 32 deg. to . th th h I f ' ' th Air brake system, �'. B. Corey . . . . . . . . . . . .  829, 143 . ' .  asks In reference to passmg em raug a spoo 0 wire W I  a All' pressure brake, ill. Kramer . . . . . . . . . . . .  828, 939 84 deg. ,  and then increases till the boiling ' 300-voIt current, by which they were strongly Amino alcohol , preparation of, M. Fourneau 829 262 the answer to query rega rding the attraction point is reached. RO\vland was able to pro- . Amino alkylesters, prodUCing, m. �'ourneuu 829:1]74 

by m a i l .  

of a 5-pound a n d  1 5 -p ound mass u p on e a c h  duce a change of 63 deg. in the water where magnetized, but lost almost all magnetism iu A�usemellt device, W. N .  Haslett . . . . . . . .  829,008 
other. The mutual attraction between the Joule could produce ' a change of only 1 deg. about three weeks. How can I make such !mmal . yap, 'Y' ct ' HookeD· · · · · · · · · · · · · · 829, 388 

m m' He also u sed the sensitive air thermometer magnets which will retain their strength for A����ng� L�' �i'ol��.� .. �. ���: . .  : .  �' . .  �.a:.s.h.�I� ���,��� 
maSOles is  given by the formula F. = K --- ; a long time ? A. H e a t  the bars to be mag- Axle lubricator, car, J. A. Kennedy . . . . . .  829' 159 

d' 
instead of the' slow mercuria l  thermometer. netized to a red heat and p l unge them into Bale band applying device, Armstrong & ' 

and to this quantity the larger mass con- ( 10 1 1 3 ) An old subscriber says : I water. They are then to be magnetized . Ball�s�dl���::t .. �i��tr'i�;i; ' U: · jj: 'E���h� : : : : ���:�n 
tributes three times as milch as the smaller. have several old daguerreotypes which untit Straight bars do not retain magnetism well.  Barrel, J . C. Parker . . . . . . . . . . . . . . . . . . . . . . 828,899 

I tl . d t f . , 'h h Id I "  . · t h  ' t I Bath cabinet , W. E. Monro . . . . . . . . . . . . . .  829,281 I t  is  true that this attraction acts  upon both recen Y were III a goo sta e a preservatiOn.  I ey s au Ie III palI"s ,,'I · O ppO SI e po es Battery and bell. combined, J. A. Ny and I" . 
masses equally, and will  give to each the same Now I find that the surface of t h e  plate has toward each other, side by side. not end to end, Ml'a<!ows . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  , 829, 122 
quantity of motion. , In the case of the earth, apparently oxidized and the portrait has dis- or else in pairs with an iron keepe [' a cross the ����l:��: !t'"r�' t�tf:,lo�: . i>: ' B�il��d; ' j;. : : : :  ��§:§i� 
when a body falls toward it, the earth also appeared f['om view. Can you give m e  instruc- poles.  They may be laid four in a square Bearing, spin<!le. W .  L. Lindblom . . . . . . . . . .  829 ,165 
fal l s  with the same quantity of m o tion toward tions for restoring the p ictures and p reserving with opposite poles against  each ntlwI' .  Laid Bealj�lg1'. 1���'k:r�:�.s� . .  ��S.i���l�� . . ���Jm),J��: �29.086 that body. But the greater p ortion of the mo- them '! A.  The removal of the deposit from d()Wll alone w i thout keepers, the m agnetism is  Bl'atcr roll with ventilated kaife cells, �'. 
tion comes from the mass of the earth, since the s urface of the daguerreotypes is such a rap idly l ost. Piesslinger . . . . . . . .  , ' . . . . . . . . . . . . . . . .  , .  829.229 Bedcluthes holder, N. C . �feek . . . . . . . . . . . . . .  829, 118 
that is enormously grea t e r  thau t h e  m a s s  of delicate opera tion t h a t ,  if  possible, i t  should ( 1 0119 ) W. F. G. asks : Will vulcan- BeN coil cleaning apparatus, C . A. Chall-
any body fa l l ing toward it, and therefore the be intrusted to one who has had expel'ienee , ized fiber answer for the insulation on sta- Beetdlf,Iock�� "';J;(i ' ��tt;);J' 'c'h�p[;�;; ·W: · iie'r: 829 .;)67 
sma l l  body movps milch farther from this at- �n that process.  If, however, you wish to try I tic machines, and are vulcanite and vulcanized rls . . . .  ' . . . . . .  " . ' . . . . .  , . . . . . . . . . . .  , '  829.067 traeiion than the large r oue does. It yourself, you may p roceed a s  follows : Caro- fibers identical 'l A .  Vulcanized fiber will  be �;i: r��i:�'er�\IW G I':lgl\��·:"""""".���'���: ��:i�� 

( 1 0 1 1 0 ) H. L. B. asks : 1. Would you fully separate t?e c over glass from the si lver- but little belter than wood as an insulator in Bolt tightellpr, cbain , J.  A. Stone . . . . . . . .  829,091 
please tell me what produces the curly effect (,�}Rted p l a te, beIng especially ca reful that the this posi tion . Vllicanite is  }lal'd rubber and is ���:���:: 1;os�' l�:l��el�.nd(\ . .  N(;tt· .. :.8.2.9:;:��. �� ��g:��g 
in l1ird's eye mapl e ? A. We do not kuow how surface of the latter is not touched eveu hy a di fferent substan ce from fiber. Binder, loose leaf, M. It,  'i'msselL . . . . . . .  829,240 
the mechanical forc es act in the growth 0[ t h e  anything so l i g h t  as a feather. S o a k  the Binder, 100." leaf. I" . A. Clewland . . . . . .  829. 821 

daguerreotype first in wa t er, and then in a ( 101 2 0 ) E.  L. asks : 1 . Can you tell mouse. s .  Oppenh<'iJll . .  , . . . . . . . . . . . . . . . . . . .  82!J,226 
w ood to p roduce the burls in the bil'd' s ese.  A solution of potassilnll eyanide, from five to ten me, without knowing the amperage, the volt- ��:�, l��vp�ingBUJ:l�l'fi����ti"n'� ' �·P·[;;l:�t"�; · f�� 829,058 while ago the question \vonld have been an- '-' 

grains to the ounee ;" rocking the dish ti l ! age being 50 vol ts, if a 75-watt dynamo 01' j 1��E' on ships, lifE', J. Roag . . . . . . . . . .  829,054 
swered, · · I t  is t h e  nat1l1'c o f  t h e  tree to grow the deposit is  rem(}vcd. A 20-grain solution 1-6 horse power a s  motor will light 5 lamps ��:Pl��n ��,

lg�::�. 
"'r,' ,W Lli.¥;'I��v.e.I� : : : : : : : : : : : :  ���:�g� 

that way." 2. Why is it necessary to only P llt o[ sodium hyposulphite may be used instead of 1 0  candle power at full c apacity ? A. Ten- Boller stand . C, H, Foster . . . . . . . . . . . . . . . .  828.882 
��,�t :6-��n�i��P�:�m�0!�VO;�r::n�P�h��h �s 
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lc;A��rge�rl�Ei�o.:�t�i;;���: : : : : : : : : : i�U!i lowed to flow through one Clltout in a buil ding B ttl fill hi C II 829 149 
'is regulated by the rules of the Board of E'ire moved, the p late should be well washed under from 30 watts to 40 watts, and 7 5  watts will  B�ttl�' s�g;��� 0 '  Hel GUPl"��nller . . . . . . . . . .  829: 145 

a gentle stream from the tap, or in several light two such lamps. 2. What is the res is- Bottl� stoppe;, G. Klrkeg':1:1�d : : : : : : : : : : : :  829,341 Underwrit )rS and is  determined by the risk of changes of water, finishing with distilled tance of No. 1 6  iron wire ? A. Pure iron has Bottle. water, C .  Krueger . . . . . . . . . . . . . . . . 828.891 
sett
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��� should a fuse blow. water. The method of drying i s  important. a resistance of 6 times a s  great as copper. Or- �::�kjO���� . (J\. '�('l���OJ: : : : : : : : : : : : : : : : : : : : :  ��:�� 

G. H. E. writes : In an in- 'l'h e  plate, after slight draining, should be dinary telegraph wIre has a resistance J5 times ��:��s �)�ch����r G�rt��les
Lui�;�eii ' '0'1'" ��;,: 829.115 

[onnal conversa t ion the statement was made taken by a corm,r by a pail' of pliers and as great as that of copper of the same size. stru('ted of clay, treating, J. Simons 829,177 
that of the energy stored in a given amount held over the fiame of a spirit 'lamp or gas jet, No. 16  copper wire has 248.81 fee t  per ohm. Bridge. F. G, Borg , . . . . . . .  " . . . . . . . . .  , . .  , .  828,873 
of coal an extremely large proportion is lost al lowing just sufficient heat to evaporate the Pure iron wire of the same size would have ��:�::�is:n�����'i'l�g T,; !a:ilf';;'rx�����:,4 it 829,046 
in the attempt to employ it p roductivel y,  as remaining film of water, the evaporating of 41 .47 feet per ohm, and No. 16 ordinary iron Wagn('(' . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  829,042 
in the steam engine, and that the utilization which may be a ssisted by gently blowing wire would have 16.19 feet p e r  ohm. 3. If Br0n,:�nd �J�)�t��'tse�met,aA.invo�;-;�'k�ir!�,�ti�� 
of the energy wasted by the present methods across the surface. 'l'he restored daguerreo- a current of 10 amperes a t  108 volts goes Laueh .  , . . . . . . . . . . . . . . . .  ' , . .  , . . . . .  , . , ' 828,908 
is an important scientific and economic prob- type and covel' glass, the latter after thorough through 540 feet of No. 16 iron wire, what Brush . antiseptic shaving, A . Braunstein and 
lem . This statement was challenged, and in cleaning, should then be bound together as be- wiII  be the electromotive force and current re- Brus�' b�fJ!:·�eH: \\[: . i'iili � : : : : : : : : : : : : : : : :  ���:�6f 
��:ns 
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energy stored in a given amount of coal is  lost the image retain its pristine beauty. Potassium p eres remaining. But there wiII uot be any Buildings. lifting plate and bolt for use in 
by methods commonly in use ? A. From 20 to cyanide is a deadly poison. It should be used volts remaining, If the wire constitntes the BUi1�����gt;';\rC'hat;;���eni�r: H: ' c:: ' s�ipp : : �5 per cent, and sometimes more, of the heat with care. entire circuit between the mains. "The same Bushing, roller, C. E. McIntire . . . . . . . . . . .  . R29,344 829,234 829,223 
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Butter mold, N. W. Parker . . . . . . . . . . . . . . . .  829,287 
Button for gloves, C. R. Weidmuller . . .. . . .  829,35� 
Huttons, socket membel· of glove, 0'. R. 

Weidmuller • • • • . . • • . • . . . . . . . . . . . . . . . • •  829,358 
Buttonhole fly for trousers, C. W. Bartrum • •  828 ,918 
Can, J. T. Ryan . . . . . . . . .. . . . . . . . . . . . . . . . . .  829,036 
Oan fastener, paint, J. Olsen . . . . . . . . . . . . . •  829,169 
Canceling machine, A . B. Pope . . . . . . . . . . . . 829,230 
Canned food, apparatus for processing, J. 

S. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829,212 
(Jar coupling, A. Moritz . • • • . . . . . . • • • . • . . .  · .  829 , 347 
"jar coupling, W. .J. Burran • • • • • • • • • • • .  · ,  82H ,3G6 
Car fender, W. Pickett . . • • . . • • . . •  0 • • •  0 • •  P2g,289 
Car seat backs, adjustable arm for revet 

sible, R. L. Mangan . . . . . . . . . . . . . . . . . . , 829,078 
Oar step, extension, E . S. Mitchell .. .. . .. .. .. . � I  '829 ,280 
Car wheels, lubricating, J. S.  Smith . . . . . . .  829,039 
Carbureter, W. D .  I.anard . . . . . . . . . . . . .. .. .. .. . .  828,940 
Carbureter, A. W. Menns . . . . . . . . . . . . .. . . .. . .  829,345 
Carbureter, air, W .  E. Garvey . . . . . . .. .. .. . . ..  829,3,75 
Carriage shift frames, lateral lock for, 

C. Roderick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,089 
Cement, rapid hardening of, H. Schneider . .  828,976 
Cementitious products o r  artificial stone, ap· 

paratus for making, W. E.  Jaques . . . . . •  829,014 
Cementitious products or artificial stone, 

making, W .  E .  Jaques . . . . . . . . . . . . . . . .  829,012 
Cementitious products or artificial stone, 

manufacturing, W .. E. Jaques . . • • • • • . . .  829, 013 
Chafing iron, T. Galvin . . . . . . . . . . . . . . . • • • . .  829,005 
Chain, elastic, G. Helps . . . . . . . . . . . • . • • • • . . •  829,009 
Chuck, drill, G. H. HoUm . . . . . . . . . . . . . . . .  829,153 
Churn , G. O. Powell . . . . . . . . . . . . . . . . . . . . . .  829,291 
Churn, A, P. Basham . . . . . . . . . . . . . . . . . . . . . 829,317 
Cigar, J. Rosales . . . .. . . . . . . . . . . . . . . . . . . . . . 829,296 
C igar cutter, J. B. Fellows • • . . . . . . . . . . . .  829,199 
Cigar cutter match server and lighter, auto ... 

matic, M. J. Wcznack . . • . . . . . • . . . . . . .  829,048 
Cigar machine, H. Knight . . . . . . . . . . . . . . . . •  829, 019 
Circuit maker and breaker, C. J. Klein . . 829,162 
Clasp, A. Shedlock . . . . . . . . . . . . . . . .  829,175, 829, 176 
Clip. See Tentering machine clip. 
Clutch , If. L. Eager . . . . . . . • . . • • . . . . . . • . . . . .  829,003 
Clutch, W. J. Cochran . . . . . . . . . . . . . . . . . . . .  829,140 
Coal briquets, manufacture of, G. I .. . Cron-

duce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  828,999 
Coat and 8imilar garment, J. J. J\lIcLoughlin 829,029 
Cock or water faucet,  drain, R. C. G reen-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,069 
Cock, stop and waste, D. C . PO\vers . . .  o . . .  829,124 
Coin controllPd mechanisms and the like, 

casing for, R. W. Goeb . . . . . . . . . . . . . .  829, 265 
Collar, apparel, F. Draper . . . .  0 • • • • • • • • • • • • •  829, 063 
Color changing screen, S. Herr . . . . . . . . . . . .  829, R37 
Column damp, J. Lo Goss . . . . . . . . . . . 0 • • • •  829,2G6 
Comb. C. J. Smith . . . . . . . . . . . . . . . . . . . . . . . .  829,235 
Comb attachment. hatr . U. L. Berger . . . . . .  828,872 
Combing machines. silver conductor and ap-

ron guide o r  wool,  J. A. Reynolds . . . •  828, 968 
Commo(l e ,  A. W. Kinter . . . . . . . . . . . . . . . . . .  829,160 
Composition, J. W. Hopper • •  � • . . . . . . . . . . . .  829 , 155 
Compound, J. R. Peck . . . . . . . . . . . . . . . . . . . .  829, 031 
Coneentrator, E. Peters, G. E. Bauder and 

A. D. Campbell . . . . . . . . . . . . . . . . . . . . . .  828, 963 
C on(' rptc articles, making ornamented mold� 

ed, G. H. Bartlett . . . . . . . . . . . . . . . . . . . .  829,249 
Concrete block machine, D. J. Ames . . . . . •  828, 994 
Concrete building block, D. J. Ames . . . . . •  828,993 
CollCrt'te column and the like, R. A. Cum· 

ming" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  828, 931 
Concrete constructing machine, A. A. Pauly 829 ,227 
Coner(�tp constrnction, A. A. Pauly . . . . . . . .  829,22C 
Concrete walls, construction of. D .  E w a r t  829,32D 
Confection machine. R. W. H .  C rabb . . . . . .  829,097 
Coop, cbicken, .T.  "V. Stevens . . . . . . . . . . . . . .  828, 905 
Copying press, J. A .  A .  D '  Ayguesvives . . . .  829,246 
Corn-sb81le r feeder, J. Tanner . . . . . . . . . . . • .  829, 181 
Cotton cbopper, N .  Mabry . . . . . . . . . . . . . . . . .  828, 944 
Count(lrbalancing device, E. Po Bullard, Jr. 828. 875 
Oradle-rocking attacbmf'nt, B. Sarrett . . . • • •  829,354 
Cruelble.,  protecting, K. A. McDonald . • • • .  828,954 
Cuff holder, J. M. Lucas . . . . . . . . . . . . . . . . . . . 828,942 
Culve,·t, Bardon & Wiberg . . .. . . . . . . . . . . . . .  828,917 
Cuspidor, adjustable sick-bed, W. B. Camp· 

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829 , 059 
Cut·out, F. T. Wheele r  . . . . . . • . . . . . . . . . . • • •  829,043 
Cutter. See Cigar cutter. 
Dam, adjustable, 11'.  Pokorny . . . . . . • . . . . • • •  829 , 172 
Damrer-operating device, E. H. Weaver . • • 828, 911 
Dental plugger, �'. X. Mellen . . . . . . . . . . . . . 829 , 11 9  
Desk, folding drawer, A .  G .  Hough . • . . . • • •  829 , 1513 
Display device, P. R. Clare . . . • . • • . • . . . • • •  828, 926 
Display envelop, J. Ward . • .  , • . . . . • . • • . • . •  828 , 989 
Display rack, G. H. North et a! . . . • . . . . . •  829,224 
Distillation apparatus, automatic and con-

tinuous film, F. J. Clemenger. . . . . . . . . .  829, 258 
Diving apparatus, F. Knoff . . • . • . . . . • . . . . . .  829, 274 
Door, F. W. Newman . . . . . . . . . . . . . . . . . . . . .  829, 083 
Door holder, W. M. 'Taylo r .' . . . . . . . . . • . • . . . .  829,183 
Door lock, sliding, J. N. Sweet . . . . • . . . . . . .  829,180 
Door opening and closing device, H. C. 

Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829, 365 
Door operating deviee, bulkhead, G. C. 

Ralston . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . .  829, :\52 
Dough apparatus, P. D. Harton . . . . • . . . . • • •  829,270 
Downdraft furnace, H. F. Norwood • • . . . • • •  82'8 , 898 
D rier, Moore & Thomas . . . . • . . . . . . . . . . . . • . .  829, 028 
Drying and stretcbing frame, Allen & 

Hanna . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . .  828,915 
Drying machine, con tin nons roller, B. Coh-

nen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,141 
Drilling machine, portable electric, J. Mac-

lean • . .  . .  . .  . .  . .  . . . .  . .  . .  . .  • . .  • . .  • . .  . . .  828.945 
Drum, heating, V.  J. Jirak . . . . . . . . . . . . . . .  828 ,�37 
IDdge finishing machiI1P, L. Onderdonk . • . • .  829 , 350 
Egg poacber, S. Leach . . . . . . . . . . . . . . . . . . . . .  829,020 
Electric brake. C .  G .  Hardie . • . • . . . . . . . . . .  829, 334 
Rh'('tric hralH-', automa tie, A .  L. Duwelius . •  828,879 
Electric heater, A. H. Oarlson . . . . . . . . . . . . . 829,318 
Electric maehillP , \\T. A. Johnson . . . • . • • . . .  829, 015 
Electric motor contl'oJ, M .  W. Day . • • . . . . .  82 9 ,144 
Electric motor starting d('vice, M. KalI� 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829, 340 
Elevator brake, A . Sundh . . . . . . . . . . . . . • • • • •  828,98:3 
Elpvator safety device, C. E. Brown . • • • • • •  82·9,094 
Engine. See Gas engine. 
Engine or motor. L. Goddn . • . . . . . • . • . • . • • •  829,201 
Engines, cylinder head for, A. Russell . • • •  829,233 
Eraser p rotector, rr.bber, W. N. Crisp . . . . .  829 , 327 
Erosion meter, H. �faxim . . . . . . . . . . . . . . . . . .  829 . 117 
Excavating machine, C. C. Jacobs • • • • • . • • .  829, 2 1 4  
Explosive, L .  Barth.,lemy . . . . . . . • . . • . . . . . . .  829,362 
}Jyeglass and spectacle mounting, E. J. 

George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,264 
F}yeglass guard . C. H. Oarnes . . . . • . . • • • . . . .  828 ,924 
Eyeglass mounting, G. W. Wells . • . . . . . . . .  828, 913 
Eyeglasses and spectacles, G. A. Griffin . •  829, 268 
If'abric. See Pile fabric. 
Fan, electric, H. D. Cessna . . . . . . . . . . . . . . . .  829,319 
Fence post, J. F. Haffey . . . . . . . . . . . . . . . . . .  829,150 
�-'ence post. G. Eichborn . . . . . . . . . • • • • • • • . • .  829,.372 
l1�encp, woven wire, H. C .  Pratt • • • • • • • • • • • •  828,901 
Fendm.. See Car fender. 
11�ender,  J. P. Manson . . . . . . . . . • • . • • • • . • . • • •  829,079 
File, paper and document, G .  E. Schmid ... 

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  828.974 
Filter table, F. B. Leopold . . . • . • • • . . • . . . .  829,021 
l;'ilters, washtrough for, F. B .  Leopold . . . . .  829, 1 1 3  
:B�iltering system, X. Caverno . . . • • • • • . • • . • •  828 , 925 
Fire escape, A. W. Bartlett . . . . . . . . . . . . . . .  829 , 1 B4 
Fire escape and the like, T. Hornsey • • • . . . •  829 , 211 
I'ire kindler, H .  Hill . . . . . . . . . . . . . . . . . . . . . .  829 , 072 
Fire shutter, T. B. Jackson . . . . . . . . . . . . . . .  829 . 339 
Firearm, J. .T. Murphy . . • • • • • • • . • • • • • • . • • •  829,082 
Firearm, T. C. Johnson . . . . . . . .  0 • • • • • • • • • • •  829,21 5 
Firearm , automatic recoil operative, W. Ho 

Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 9 , 1 6a 
:B�irparm, magazine, C. G. Anderson . • • • • . . .  829 , 31 3 
Fish hook, H. L. Phelps . . . . . . . . . . . • • . . . • .  828. 964 
Fish book, Strozier & Wilson . . . . . . . • . • . . • .  829, R02 
Fish line reel ,  B. O.  Rbodes . . . . . . . . . . . . . . . 828,969 
Flue expanding and beading tool, combined, 

J. V. Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829. 3Q.3 
�'odder binder, C. R. Pierce . . . . . . . . . . . . . . .  828, 900 
Ii�olding tahle and bucket holder, combined, 

II. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  828,965 
Food products, manufacturing, A. R.  D. 

B raga . . . . . . . . . . . . . . . . . . . . . . . .  829,253, 829.254 
�'ork, W. M. Tilton . . . . . . . . . . . . . . . . . . . . . . .  829, 304 
Furnace, E. E . JOllPS • • • • . • • . . • • • • • • • • • • • •  820,21 7 
Fuse, percussion, Wilson & Leech . . . . . . . . .  8�9 .361 
Sage, E. J. Clarke . .  " . . . .  " . . . . . . . . . . . . . .  829, RG8 
Game board, E .  M. Mikkelsen . . . . . . . . . . . .  829,222 
Garment closure, H. C. Stanley . . . . . . . . . . . 829 . 237 
Garment or hose supporter, M. B .  Gardner 829, 1 47 
Garment supporter, 'r. O. Moran . . . . . . . . . .  828,951 
Gas burner safety attachment, S. H. Blod-

gett . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  829 . 1 36 
Gas engine, B. B. Mears . . . . . . . . . . . . . . . . .  829 , 279 
Gas generator, acety}pne, NUlln & G riffin . .  829,284 
Gas producers, device for automatically 

regula ting the supply of steam to, J. 
Delassue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829.060 
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Power "Sf !J 
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ar Screw cutting AU����tiC Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

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

E ngi n e  a n d  Foot Lathes 
MACH I N E  S H O P  O U T F I T S .  TOOLS A N D  
S U PPLI E S. BEST M AT E R I A LS. B EST 
WORK M A N S H I P. CATALOG U E  F R E E  I 

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

'PAT E N T S  
Our Hand Book on Patents, Trade-Mal'kB, 

etc. , sent f�ee. Patents procured throush 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St.,Washingt.on, D.C. 

A G O O D I N V E S T M E N T 
For $1.7;j we will send by expres" (not prepaid).  

complete N. D. Ont.fit with full instruc­
tions for learning 

TELEGRAPH OPERATING. 
A faSCInating study 
that will enable you 
to earn good wag e s 
Send for our catalog. 

Estab!ished 1819. 
20 Park Place New York 

THB BARKER MOTOR 

bas from the first shown i tseif to be 
of superior design. Mechanical 
ideas of proven w orth, combined 
with the best materials and careful 
attention to details make it 

THE LEADER OF ITS CLAbS. 

l. BARKER, NORWALK, CONN. 

D. B. C. Butomobiles 
Easy to Buy $300 N & Valves, No Spr ings 

Easy to Operate No Gears. No Cam s 
Easy to Keep No T I l'es to Puncture 

Simplest and most durable Automobile ever made. Built 
like a buggy for any country or city road. Any speed up to 
20 miles per hour forward and the reverse. Write at once 
for particulars. 

Auto Buggy Mfg. Co., 4390 Olive St., St. Louis 

STEAM TURBINES. - TH EIR CON­
�tz�c;�I�IC °l������N a�gp����r;�

a
i3t;�I�:i�7: 

1 30�. 1422, 1 400, 1447, 1 370. 1 3 72. The 
articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co .• 361 Broadway, New Y ork City, and all ne wsdealers. 

It's fasy to Keep (ool ! 
The simplest, smallest, safest. neat­
est and most successfuJ Motor Fan 
made is the Rawlings Patent 
High-Speed Water Motor 
Fan. Can be instal1ed in a few 
minutes. No operating expenses. 
Made of high-grade brass. Pri�e 
Y-in. Fan with complete coup., 
liugs. $ 1 0.00. 

E. GIN TZEL ;��TEO 

150 Nassau St •• New York City 

Asbestos and MaRnesia Products 
STEAM P I P E  AND B O I L E R  C O V E R I N G S .  "I· M "  ASBESTOS ROOFING.  
ASBESTOS PAC K I N G  (For  al l p u rposes) .  ASBESTOS FAB R I C S .  
A S B ESTOS F I R E·R E S I STI N G  C E M ENTS. KEYSTONE HAIR INSU LATOR. 
ASBESTOS B U I L D I N G  MATERIALS. E L E C T R I CA L  S U PPLIES.  

" M . VV. d O M N S - M A N V I L L E  C O . 
New York, M i lwau kee, C h i cag o. Boston ,  P h i l ade l p h ia .  St. Louis.  Pittsb urg . C leve land.  N ew O r leans, Kansas 

C ity. M i n neap o l is , Dal las.  San Fra ncisco. Los Angeles,  Seatt l e . Lo ndo n . 

CLINTO"" MICH., Dec. 21 , 1905. BRENNAN MOTOR CO., Syracuse, N. Y. 
GENTLEMaN :-The 20 H. P. Motor I bought of you three years 

ago, to run my ice hur· 
vester, is a dandy. It 
�sl�h!�:I���Yt�Of����

rol 
I did my threshing 

with it, running a large 
separator, with blower 
for stacking, a n d  j t 
seemed to run with tlS 
much p o w e r, if not 
���� e

t
:��e.

t
ltCr���: 

of people came to see 
the little thing run such 
a large machine and do 
�Zkw���1I�Oth::�11;ou�! 
to thre'lll over 400 bush� 
eis of grain and we did 
not stop once. 

Any one wanting a 
motor will make no 
mistalffi if they get a 

Brennan. Yours very truly, J. B. HAUSE. 
BRENNAN STANDARD MOTOR 

Mounted with Individual Clutch Gear, also Furnish Sliding Gear 
Transmission. 

Moto.r� from 6 to 80 lIorse Power. 

" L E A D E R ." 

CURTISS 
AIRSHIP MOTORS 

7 II. P., 50 Pounds. 
All extras ready to install. 
Now used by every success­
ful aeronaut. Hi,ghest Award 
at I.lewis & Clark Exposition. 
\VGrld's Record, Ormond 
Beach . Fla. SeIUt for Cataloyne B. 
G. H. C U RTISS M F G .  CO. 

Hammondsport,  N. Y. 

ROTARY PUMPS AND E N G I N ES. 
�:;��s

O�\�\�:n� ��;oeA��f:�t�!nol���r����::r��srri� 
and engine from 1588 and Hl ustrated with clear draw� ings showing the construction of varions forms of 
tmmps and engines. 38 i11ustrations. Contained in 
SUPPLEMENTS 1 1 119.  1 1 1  I I ,  1 1 1 1 .  Price 10 cents 
each . For sale by Munn & Co. and all newsdealers. 

A MOTOR CYCLE AT SMALL COST 
by usIng one of our Attach!l,,,, 
ble Outfits. Alr-;o Motors 3nd 
Accessories £01' Bicycle, Auto­
mobile, Marine and Stationary , 

H H. P. Oasolene Auto'Marine Engine I �uilt like a watch. Peautifully Finished. Accu� Sl'EFFEY m·o. 
I Send 2c. stamp for catalogra 

CO., 2941 W. Girard· Ave., PhUa..t p� 
rately Constructed. Light, Strong, Reliable, and r::::::::::::::::::::::::::::::::::=:::=� 

Noiseless in operation. Suitable for launches 
from 15 to HI feet in length. Price complete, $75 net, no discount. Thoroughly S"uarant.eed. 

fo��;�;����i��i;��l
. M��l1::�r��

s��ptive Cata. 

CLAUDE SINTZ, 

FOR 
G U N S M ITHS.  TOOL 
MAKERS,  EXPE R I ·  
M E NTAL & R E PAIR 
WO R K ,  ETC. 
From 9-in. to 13·in. Bwin�. 
Arran!? ed for Steam or 
Foot Po�er, Velocipede 
or Stand-up '.rreadle. 
Send for Lathe Catal,g. •J�����!. W. F. & J N O . BARNES C O .  

Established 1872. 1999 Ruby St., ROCKFORD, h.L. 

How To Increase 
Your Business 

READ careful l y, every 
week. the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will be found 
on page 161. 

Some week you WIll be 
likely to find an inquiry 
for somethiug that you 
manu facture or deal i n .  A prom pt reply may bring 
an order. 
W a t c h  i t  C a r e f u l l y  

September 
in the 
AdirondacKs 

No finer place can be found than 
the Adirondacks in September. 

The air is cool and bracing, the 
scenery beautiful and the sense of 
perfect rest that comes with the night 
is delightful. 

This wonderful region is reached 

from all directions by the 

• 
" Allerica's Greate8t Rallread " 

For a copy of " The Adirondack Mountains 
an d  How to Reach Them , ! I  send a two-cent 
stamp to George H. Daniels, Manager Gen­
eral Advertising Department, Grand Central 
Station, New York. 

C. F. DALY 
Passenger Traffic Manager 

NEW YORK 

Gas produ('ers, regulating the temperature 
of combustion in, H. L. Doherty • • • . • •  829,105 

G ases to the action of liquids, apparatus 
for subjecting, W. Feld . . . . . . . . . . . . . . .  829,261 

Gate. See Mineral gate. 
Gate fastener, wire fence. E.  oJ. Gilbert • • •  829,007 
Gear, changeable, W. R. Fox . . . . . • . . . . . . . 829,068 
Generatol's, means for controlling self-ex-

citing, E. F. �T. Alflxanderson . . . . . . . . . 829, 133 
Glass bhl\ving machine, F. 1.\1. Hill, Jr � • . . .  820 ,21 0  
Glass mnltillg pot, H .  C .  lfry • • . . . . . . . .  

' 

. • . •  82H,200 
Glass reheating apparatus, P. Ebeling . . . . .  82D, lHU 
Glass surfaces and the like, decorating, 

W. Wachter . . . . . . . . . . . . . . . . . . . . . . . . .  829, 1 :n 
Glass\vare drilling machine, J. G. l\Ial'tin . 8:":�,.stH 
Glove tipping machine, W. N. Marsden . 0 "  828,D...J-7 
Grade gage, W. VogeL . . . • . • • • . . . • . . . . . . .  82 S , 9SH 
Grinding and polishing machin�, C. C. Hill 828, .s�f) 
Guide board and sign, W. P .  Harmony . . . .  829,206 
Guns, mechanism for extracting and eject-

ing spent cartridge cases in reCOil, J. 
T. S. Schouboe . . . . . . . . . . . . . . . . . . . . . . . 828, 977 

Hame9 harness, J. Jeannotte • • . • • • • • • • • • • • •  828,889 
Harness hanger, J. A. Hammer . • • • • • • • • • •  829,332 
Harrow attachment, B. M. Voorhees . • . • . •  828, 988 
Harrow draft attachment, E. M. Noyer . . .  828,959 
Harvester, cane, A.  Durieu, Jr . • . . . . . . . . . .  829,328 
Harvester platform adjustment, Dennis & 

Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829, 101 
Harvester reel adj usting mechanism, Den-

nis & Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . 829,061 
Harvester reel supporting mechanism, E. A. 

.Tohnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829 ,016 
Harvesters, corn shock carrying and dump-

ing attachment for, R. C. Storck . . . . .  829,301 
Hay rack, J. W. Latimer • • . • • • • • • . • . . . . . •  829 ,076 
Heater, R. H. Bradley . . . . . . . . . . . . . . . . . . . .  828,874 
Heating systems, water level alarm for ex· 

pansion drums of hot water, R. M. 
Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829, 103 

Hinge, E. E. Hansen . • . . . • • • • • • . . • • . • • • . .  829, 070 
I-Iinge, IP. E. Sprague . • . . . . • . . . . • • • . . • • . • •  829,2:36 
Hoisting device. C. T. Wales . • . • • . • • . . . . •  829, 187 
Horse releaser, G. W. Riddle . . . • • • . • . • • . • •  829,088 
Hor�es and cattle, appliance for preventing 

wind sucking ill, T. Kranz • • . • . • • • . • • •  829,343 
Horseshoe, Holland & Buck . . . . . . . . . . . . . . .  828,886 
Horseshoe, F. W. Lindsley . . . . . . . . . . . . . . . .  829 , 114 
Hydraulic press, H. Romunder . • • • • • • • • • • .  829, 125 
Iep box, W 0 H. Horner . . . . • . . . . . . . • • . . . • •  82H, 011 
Ice machine, vacuum. W. '..co Hoofnagle . • • •  828, 888 
Ice, making clear, W. '1'. Hoofnagle . . . . . . .  828 ,887 
Illusion apparatus, C. Rosenfeld . . . . • . • . . .  829, 034 
Incubator, G. M. Curti s ,  . . . . . . . . . . • . . • • . . .  829 ,000 
Inde x ,  telephone, G. B. Adams . . • . • . • . . • . •  828, 914 
Indicator, II. A. Watson . . . . . . . . . . • . . . . . . .  829,243 
Ingots, llH'chanism for pierCing or shaping 

metalllc. L. n. Davis . . . . . . . • . • • • • • . • .  829, 100 
Insect destroyer, 1\1:. L. Sanborn . • • • • . . • . • •  828, 972 
Journal box iJrass, J .  S. Patten • • • • . • • . • • . .  829, 170 
Kiln, A .  E .  Truesdell . . 0 • • • • • • • • • • • • • • • • • •  828 ,985 
Knit mufller,  M. Heichblum . • . • • . . . . . . . . . .  828 , 967 Lace fastening device, J. Trusler. . . . . . . . . .  828,900 
Lump, R M. Dixon . . . . . . . . . . . . . . . . . . . . . . .  82!l, 104 
Lamp socket, electri1:, J. A .  Mebane . . . . . . .  82'H . 02 7  
Lamp, vapor, C. E .  Trewhella . . . . . . . . . . . . . 829 , 1 20 
Lamps, ceiling block and electric cut out 

for incandescent, J. A. Mebane . . . . . . . .  829,026 
Lantern, W. S. Hamm . . . . . . . . . . . . . . . . . . . . 829, ;)31 
Latbe, tnrning, }j'. Neudorff . . . . . . • . • . • . . . •  828,897 
Lavatory, C. Weplans . . . . . . . . . . . . . . . . . . . . .  828,912 
Life saving appa ratus for ships, S. G .  

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829, 1 79 
Lifting jack, E. E. Thomas . . . . . . . . . . . . . . .  829 ,238 
Lightning a rrester, Brelsford & Lutz . . . . . .  829, 055 
Linotype machine, D. A. Poe • • • • • • • . . . . . . .  829. 290 
Lock, F. A. Owens . . . . . . . . . . . . . . . . . . . . . . . .  828, 96.1 
Loom filling tension and controlling means, 

A. E .  Burtt . . . . . . . . . . . . . . . . . . . . . . . . . 828 , 922 
Loom shuttle, Cunniff & Lacroix . . . . . . . . . . .  829 .259 
I.oom shuttle motion, G. Giussani . . . . . . . . . .  829, 376 
Looping machine attachment, W. Pearson . 828,962 
Lubricating system, W. Hight . . . . . • • . . . . . .  829 ,271 
Lubricator, G .  W. Carver . . . • • • . . . . • . . . . • •  829,096 
Lubricator, C.  W. Manze! . . . . . . . . . . . . . . . . .  829, l G6 
Lubricator, M. S. Prichard . . . • • . • • . . • • . . • .  829,292 
Mail bag delivering device, W. Irion . . . • • .  829 . 2 13 
Mail bug lock, R. B. Rice . . . . . . . . . . . . . . . .  829,087 
Mail crane and dflnger signal, T. B .  Rowen 829,035 
Malt tnrnl'r, gr(,C'l l ,  G . "\Veinbeer • • • • • . . . . .  829-,:W7 
Mann(-le, A. Eisaman . . . . . . • • . • • . . . . . . . . .  820 , 1 97 
Match box, W. A. Pinckney • • . • . • • . • . . . . . •  829,351 
::\leasurer, dry, F .  Kh�fel' . . . . . . . . . . . . . . . . . .  829 , 018 
Meat hook,  G. E. Thompson et al . . . . . . . . . .  829,239 
Meehanical lubricator. W. Q. Pfahler . • . . • .  829, 171 
Metal furnace, A. FiEher . . . . . . . . . . . . . . . . .  828,881 
Milk, electrolytically treating, C. T. Will-

sou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829, 308 
Mill feed, tube, J. Calwell . . . . . . . . . . . . . . . .  828 ,��8 
Mineral gate. R. B.  Ball . . . . .. . . . . . . . . . . . .  829 . 31(1 
Mixing a pparatus, .T. B. Strauss • • . . . • . . . . . 829, 127 
Mixing machille, P. R.  Ward . • . • • . • . . . • . . .  828 , 9] 0 
Mold, G. H. Bartlett . • . . • . • • • . • • . • . . • . . . .  829 , 377 
Mop, C. M. Cleveland . . . . . . . . . . . . . . . . . . . . .  828 ,878 
Motor control system, C. E. Bennett . • . . . . .  829 , 1B5 
�Iouthpiece, W. Seefeldt . . . . . . . . . . . . . . . . . .  828,979 
l\.fusic roll coupling device, Ii:. S .  Votey . . .  829 , 1 85 
Musical instrument player, E. S. Votey . . . .  829, 1 84 
Musical ins truments, automatic player for, 

Chase & Bayer . . . . . . . . . . . . . . . . . . . . . . . 828, 877 
l\fusi('al instruments, movable tracker for 

mechanical, E. S .  V otey . . . . . . . . . . . . 0 • •  829 , l R6 
Necktie fastener, W. A. Bennett . . . . . . . . . .  829,053 
Newspapf'r' and other printed matter, trans-

ferring, W. F. Barrett . . . • • . . . . . . . . . . .  82 9 , 1 9:1 
Nozzle holder. C. S. Northrop . . . . . . . . . . . . .  829 , 084 
Numbering machine, W. C. Downing . . . . . . .  829 . 2 60 
Nut lock, Henry & Powers . . . . • . . . . . . . . . . .  829 ,209 
Nut lock, A. A. Jones . . . . . . . . . . . . . . . . . . . . . 829, 216 
Nut lock, J .  V.  Berry . . . . . . . . . . . . . . . . . . . .  829 ,363 
Oil drip cup, J. �ruir . . . . . . . . . . . . . . . . . . . . . .  828. 896 
Oiler, overhead, N .  J. Tubbs . . . . . . . . . . . . . .  828 . 907 
Overload safety apparatus,  P. J. DH rlington 829,371 
Overseaming machine, L. Onderdonk . . . . . . .  829, 349 
Oyster shucking knife, J. A. Rand . . . . . . . .  829 ,353 
Packing, piston rod. L. H. Martell . . . . . . . . 329 ,116 
Pavement, P. C. Reilly . . . . . . . . . . . .  829, 293 , 82 9,294' 
Pavement or road\vay, T. N. Badger . . . . . .  829,247 
Paving. wood, J. Duffy . . . . . . . . . . . . . . . . . . . . 829,002 
Peanut stemmer, C. F. Nelms . • . . . . . . . . . . . •  829,348 
Pedal action, noispless, C. E. Forsythe . . . .  829;004 
Pen, fountain. G. F. Brandt . . . . . . . . . . . . . .  828.9-20 
Pen, fountain, W. W. Sanford . . . . . . . . . . . .  828, 973 
Phonograph horn, 'V. S. Fernan . . . . . . . . . • •  829,066 
Phonograph rf'versing gear, A. W. Cole . . .  829, 195 
Phonographs, frictional reproducing attach ... 

ment for, A. N. Pierman . . . . . . . . . . . . . .  829, 123 
PicturE' frame and mount, combined, F. W. 

Sweet . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  S28 , 98'4 
Pictures, prOjecting, B .  A .  Levy . . . . . . . . . .  82 9,276 
Pile, composite metal, W. Stubblebine . . . .  828,982 
Pile fabric, woven . F. A. Whitmore . . . . . . .  829, 189 
Pilot wire control system, Single, C. M. 

Clark . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829 , 139 
Planter, E. B. Hackburn et a l .  . . . . . . . . . . . .  829 . 204 
Planter, corn and cotton, F. K. I�athrop . . . 829 , 1 1 2 
Pole step, J. H. Haycock . . . . . . . . . . . . . . . . .  829, 336 
Portable bracket or scaffolding, B. C. Al-

berty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,312 
Poultry dusting device, automatic, M. A. 

Hawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,207 
Power brake, L. Pfingst . • . . . . . . . . . . . . . . . .  829 , 032 
Power transmitting device, T. L. & T. J. 

Sturtevaut . . . . . . . . . . . . . . . . . . . . . . . . . . .  829 , 1 2 8 
Press, V. D. Anderson . . . . . . . . . . . . 829,314, 829,315 
Printing macbine, stencil,  J. A .  Ambler . ,  829, 049 
Printing press bronzing attachment, S. R. 

Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829 . 074 
Printing press feeder, M. J. B a rnett . . . . . .  829,248 
Propelling m{�chanism for vessels, P. A. 

Conpal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829 . 378 
Propulsion, mE'an� for vpssel, T. Ronstrom 829, 033 
Pulp molding machine, G .  R. Ward . . . . . . . 828. 909 
Pulverizer, .T. C. Cla rk . . . . . . . . . . . . . . . . . . . .  828, 927 
Pulverizing mill, A. J .  Sackett . . . . . . . . . . . .  829 , 1 7H 
Pump. J. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . 829 , 017 
Pum p, A. Schluter . . . . . . . . . . . . . . . . . . . . . . . .  829,355 
Pump, self·measuring oil, J. B. Davis . . . . .  829, 001 
Pumping apparatus, r. G. Mitchell . . . . . . . .  829, 246 
Punch, ticket, H. Killaeky . . . . . . . . . . . . . . . .  829 , 273 
Punching bag apparatus, H. E. Cary . . • . • .  829,257 
Punching machine, W . E. Lindsay . . . . . . . .  829 ,277 
Punching machine, work feeding, O. S. 

Beyer . . . . . . . . . . . . . .  . . . . . . . . . .  . .  . . . . . .  829. 250 
Puzzle, E. D. Falkner . . . . . . . . . . . . . . . . . . . . .  828,880 
Rail brace plate, guard, G. W. Merrel! . . . .  828,949 
Rail joint, L. A. Rail . . . . . . . . . . . . . . . . . . . . .  829 , 052 
Rail j oint, A. EttUn . . . . . . . . . . . . . . . . . . . . . .  829 , 065 
Hail joint. T. Brookfield . . . . . . . . . . . . . . . . . .  829, 255 
Railway block signal, automatic, H. M. 

Ahprnethy . . . . . . . . . . . . . . . • . . . . • • . . • . . .  829 ,309 
Railway bruke, A. H. Marden . . . . . . . . . . . . .  829 . 221 
Railway cross tie, composite, J. H. G. Wolf 828,991 



Railway cross tie, switch tie, and head 
block, Madden & Simpson . . . . . . . . . . . . . .  829,278 

Railway crossings, apparatus for prevent-
ing collisions at, Barnes & Green . . . . . .  828,871 

Railway, pleasure, R. Buchanan, Jr • . . . . . .  828, 921 
Railway, pleasure, W. J. Browne . . . • . . . . .  829,256 
Railway rail tie, Mowery & Humpbrey . . . .  829,282 
Railway semaphore Signal, H .  M. Aber-

netby . . . . . .  . .  . . . . . .  . . . .  . . .  . .  . . .  . .  . . . .  829 , 311 
Railway Signal, J. Knigbt . . . . . . . • . . . . . . • . .  829,342 
Railway signal system, R. O. Turner . . . . . .  829,241 
Railway Signaling, electric circuit and ap· 

paratus for, H .  W. Spang . . • . . . . . . . . .  828,980 
Railway tie, W. W. Green . . . . . . . . . . . . • . . .  829,203 
Railway track appliance, C.  F. Clawson . . .  828,929 
Hailway traffic controlling system, C. W. 

Coleman . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  829, 142 
Railways, rope g rip for suspended rope, 

O. Brix . . . . . . . . . . . • . . . • • . • • • • • • • • . . . •  

Rake, J. W. Crawford . . . . . . . . . • . . . • . . . • . .  

Rat, bird, and rabbit trap, E. P. Lower . . .  
Ratchet, double acting, E. Henrikson . • . . . .  

Refining, circulating apparatus for, T. E. 
Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Refrigerator, A. Miller . . . . . . . . . . . . . . • . . . . .  

Register, F. C .  Carroll . . . . . . . . . . . . . • . . . . • .  

Renovator, S .  E. Allison . . . . . . . . . . . . . . . . . . •  

Resistance unit, E .  Schattner . . . . . . . . . . • . .  

Rbeostat, A. L. Hadley . . . . . . . . . . . . . . . . . . .  . 

Rheostat, motor starting, Hall & yates . • . .  

Rheostat, motor starting, D .  C.  Jackson . . . .  
Rim, sectio'.lal, W. G. Marr . . . . . . . • . . . . . .  

Rock d rilling machine, B. Cammas . . . . . . . . .  . 

Rock drilling machine or engine, Hellman 
& Bayles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829, 071 

Rotary engine, e. Luker . . . . . . . . . . . . . . . . . .  828,943 
Rotary engine, J. F. Bridges . . . . . . . . . . . . . . 828, 997 
Rotary motor, A. Prima t .  . . . . . . . . . . • . . . . . .  829,231 
Rotating masses, means for automatically 

balancing, J. V. Booraem . . . . . . . . . . . . . . 829,251 
Rubbing and polishing machine, C. S. Yar-

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829, 1 91 
Saw, combined hack and wood, T. Keepfer . •  829, 158 
Saw set, G. B .  Lebler . . . . . . . . . . . . . . . . . . . . 829, 219 
Screen. See Color changing screen . 

Screening apparatus, J. C. Clark . . . . . . . . . .  828,928 
Screw driver and other hand tool, Mueller 

& B raunsdort . . . . . . . . . .  : . . . . . . . . . . . . . . .  828,895 
Sealing machine, envelop, J.  E. Nachod . • . •  829,030 
Sealing means for vessels, J.  M. Hicks . . . . . .  828,936 
Semaphore, electric, J. F". Webb . • • . • . . . . .  82 9, 132 
Semaphore signals, spectacle frame for, H .  

M. Abernetby . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sewing machine attachment guide, G. J. 
Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,126 

Sewing machine stop motion, Hayes & Sie-
bert . .  . .  . .  . .  . . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . . .  829,208 

Sewing machine tucking guide, E. Serodino 829,298 
Sbade pull, M .  J. Clark . . . . . . . . . . . . . . . . . . . .  829,320 
Shafting, machine for cutting key seats in, 

K. Matbeus . . . . . . . . . . . . . . . . . . . . . . . . . . 828,948 
Sbears, J. J. Van Broekboven . . . . . . . . . . . . .  829,305 
Sbeet metal vessel, G .  W. Weber . . . . . . . . .  829,244 
Ship coaling apparatus, W. A., Collins . . . . . .  829, 300 
Sign board, R. E. Sage . . . . . . . . . . . . . . . . . . . .  829,090 
Signal. See Railway Signal. 
Signaling device, electrical, C. M. Allen . .  
Signaling system, selective, S. A. Reed . . . . .  . 

Skate, snow, C. Anderson . . . . . . . . . . . . . . . . • .  

Skirt m'1rker, A. C.  McDonnell . . . . . . . . . . .  . 

Slideway, spiral, W. H. Loga n . . . . . . . . . . .  . 

Soot scraper, A. H. Blackburn . . . . . . . . . . .  . 

Speed mechanism, variable, J. F. Warner . .  
Speed warning device, double Signal, S. L. 
SPir�����:,rs E: ·.i: . 'R����� : : : : : � :  : :  : : : :  : :  : : : 829,232 
Spools and other articles, holder for, O. A. 

Escbholz . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  829, 198 
Spring wheel, S.  L. Taylor . . . . . . . . . • . . . • . .  829,182 
Squarp T and angle, J. Brauchli . . . . . . . . . . . .  829. 137 
Stacke� hood, wind, A .  H. & H .  A. Berns . •  823,919 
Stair, S .  Grossman . . . .. . . . . . . . . . . . . . . . . . . . .  82 9,10'1 
Staircase, traveling, E. L. Hocquart . . . . . • . .  829,152 
Stand. See Boiler stand. 
Starching machine, W. J. Asher . . . . . . . . . .  �28. 8C.J 
Steam and hot water boiler, E. O. Haskins 8�v,335 
Steering device, G. A. Gemmer . . . . . . . . . . 829,006 
Stereotyping apparatus, S. G .  Goss . . . . . . . .  829,202 
Stopper. See Bottle stopper. 
Stove,"" combined cooking and heating, O. S. 

Landers . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  ,�075 
Stubble cutting attacbment, J. M .  G reen-

sbields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829, 33') 
Suprarenalin, extracting, Manns & Koch . •  829,220 
Table.  See E'ilter table. 
Tag fastening device, shipping, J. W .  Doll� 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,062 
Telegraphic transmission of written charac-

ters, apparatus for the, A.  Franke . . . .  829, 263 
Telegraphy, C. ·A. Johnson . . . . . . . . . . . . . . . . . .  �28.89n 
"relephone receiver, R. H. Manson . . . .  : . . . . .  828,946 
Telephone switcbboard lamp, J. L. WrIgbt . .  829, 092 
Telephone t runking system, Lattig & Good-

rum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829,164 
Telescope for submarine and submergible 
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THEN 

D RINK 

0fIl� 
RELIEVES EXHAUSTION 

When the BRAIN is running under full pressure send 
> down to the FOUNTAIN for a glass of 

you will be snrprised how quickly it will ease the Tire,l Braln­
soothe the Rattled Nerves and restore Wasted Euergy to hoth 
Mind and Body. 

It enables the en tire system to readily cope with the strain 
of any excessive demands made npon it. 

AT ALL FOUNTAINS 5 
ALSO IN BOTTLES C. 

Motor Castings 
We furnish castin� for eight different 

motors, l )1'  to 6 H. P., air and water� 
cooled. Also complete motors for air­
ships, runabout, bicycle and marine 
purposes. Send stamp for complete 
motorcycle supply catalog-ue. The only on8e:o�d_�:�lu�i�ht� r c y c l e s  
$4() up. �end for List No. 102. 

1I"\RR'I' R. GEER (JO. 
1015 Pine St., St. Louis, Mo. 

The Genu i ne  
Armstrong's 

STOCKS 
a n d  D IES  

Acknowledged to b e  the best. Dilferent sizes and 
ca.pacities. Write for catalog. 

THE ARnSTRONG MFG. CO. ,  Bridgeport, Conn. 
New York Office, 13� Centre Street 

boats Neumayer & Jacob . . . . . . . . . . . . . .  829 , 1 21 
Templet, ' J. K. Grabam . . . . . . . . . . . . . . . . . . . .  U9,2C -

R A DIUM AND THE R ADIO-A CTIVE Tentering ma chine clip, A . A. Whitley . . . .  829,360 
I S�b tances No better or clearer sClentlfic account bas THE INT BJRNAL WORK OF THE Textile m�terials. apparatus for treating, bee� publtshed tban that contained In 8CIENTIFIC R. WeISS . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  829, 188 

AMERICAN SUPPLEM ENT 1 "'29. The p' per presents Thawing apparatus, E. A. Burbank . . . . . . • •  829, 095 all that is at preser.t known about radium and tbe radio­Tie. See Railway tie. active substances. Price ]O cents� by mall. Muun & Co., Tobacco packing machine, R. L. Patterson 829,288 361 Broadway, New York City and all newsdealers. 

Wind. By S. P. LANGLEY. A painstaking discussion 
�f t���eeadl�g a�ft���i:lsr�d A?�O�rr��h.��S' °JC:�J��;;�� 

Tool holding and self locking attachment, 
E. R. Moras . . . . . . . . . . . . . . . . . . . . . . . . . •  

Tooth powder can, J. E .  Lee . . • . . . . • . . . . . . . .  

Toy, Ayers & Keen . . . . . . • . • . • . . . . . . . . . . . . .  

Toy house, H .  J.  Sonder . . . . . . . . . . . . . . . . . . .  . 
Trap. See Animal trap. 
Trimming machine, A. Lasance . . . . . . . . . . . . 
Trolley wheel, J. M. King . . . . . . . . . . . . . . . . . . 
''£rolley ,yheel fork, E. W. Keating . . . . . . . •  

Truck bolster, Barber & Webb . . . . . . . . . . . •  

Tubes, machine for treating pliable, A. J. 

829, 081 
829,275 
828,995 
828, 904 

829, 1 1 1  
829,073 
829 . 1  : )  
828,870 

Cumnock . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 829,098 
Tunnels, constructing subaqueous, 'Vilgus & 

Carson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,190 
Turbine, elastic fluid, C .  W. Dake . 828,932 to 828,934 
Type distributing machine. F. A. Johnson . .  829, 157 
Typewriter carriage, Griffitbs & Ingersoll . .  829 , 106 
Typewriting machine ruling device, S. Horr 829,108 
Typewriting machines, line lock device for, 

J. B. Secor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,297 
Typewriting machinE'S, marginal paper guide 

for, A. A. Anderson . . . . . . . . . . . . . . . . . . . .  829,093 
Umbrella, J. A .  Whittington . . . . . . . . . . . . . .  828,990 
Valve W. 1 .  Staaf . . . . . . . . . . . . . . . . . . . . . . . .  828 , 981 
Valve' controlling mechanism, time gas, J. 

Gunning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,269 
V alve for contl'olling flo, 'ds, G. A. Mumford 829, 120 
Vanillin, etc. , making, E. C .  Spurge . . . . . .  829,300 
Vegetable cutter and Slicer, A. C. Mattbews 829, 025 
Vebicle, R. G .  Roberts . . . . . . . . . . . . . . . . . .  828 . 970 
Vehicle jack, W. H .  Hampson . . . . . .  829,205, 829, 333 
Vebicle steering device, J. Morlg . . . . . . . . . . 828,952 
Vehicle wheel and axle, M. Conrad, reissue 12,522 
V ehicles and the like, driving mechanism 

for D Kiser . . . . . . . . . . . . . . . . . . . . . . . . . .  829, 1 10 
Vending macblne. T. C. Asplund . . . . . . . . . .  829,245 
Vending machine, cigar, O.  B .  Ross . . . . . .  82 8,971 
Ventilator, R. M. Dixon . . . . . . . . . . . . . . . . . . . . 829, 102 
Vessels through water, means of reducing 

the resistance to the motion of, C. Del 
Lungo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,077 

Vibrator tberapeutic, �'. II. Volley . . . . . . . .  828, 987 
V iolin b�ws, device for balring, F. A. Hart 828. 883 
Voting booth, folding, Douglas & Jobnson . .  828,935 
Voting machine, F. I. Sears . . . . . . . . . . . . . .  828,978 
Voting machine, Van den Heuvel & Galman 829. 1 ,�0 
Wagon brake, W. H .  Loper . . . . . . . . . . . . . . . .  828,941 
Washing machine, P. Schmit . . . . . . . . . . . . . . 828,975 
Washing machine, H . Borneman . . . . . . . . . . 829, 252 
Water level indicator, L. Kjerulff . . . . . . . . . .  829 , 1 61 
Water, removing impurities from, B. KnifHer 828,938 
Weaning muzzle, E. P. Seward . . . . . . . . . . . .  829,038 
Weather strip for doors. W. H .  McLeod . • 829 , 1 68 
Web treating and cutting machine, A. J. 

CUInnock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Weighing apparatus, E. A. CarmichaeL . .  . 

Weighing mechanism, C. Skidmore . . . . . . .  . 

Weigbt motor, Yapp & Ellis . . . . . . . . . . . .  . .  

Welding machine, metal, L. Roehr . . . . . . . . 

Well strainer, J. H. McEvoy . . . • • . . .  , . . . .  . 

Wheel. See Spring wbeel. 

829,099 
829, 194 
829,299 
828, 992 
829,295 
828,956 

Wheel, Screpel & Bronx . . . . . . . . . . . . . . . . . .  829.037 
Wbeel fender, W. H .  Lake . . . . . • . . . . . . . . . .  828,892 
Wick construction . lamp, J. H. M-orrison . .  828, 953 

;���O��e�he�' 
a�dah�d:::: 'iii�ik�� ' &; 'B��k: 829,041 

witb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  829,010 
Woodworking maC'hine rotary cutter, A. W. 

Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  828,958 
Wrench, F. McMillan • • . . . . . . . . .  · . . • • . . . . . .  829,283 

KEYSTO N E  W E LL WORKS 
Beaver Fal ls,  Pa. 

AMERICAN SUPPLEMENTS 946 and 94". Price 10 
cents eacb, by mail. Munn & ('umpany, 361 Broadway, 
New York City, and all newsdeaJers. 

-=1 To Book Buyers I 

We have just issued a new 
48 - page catalogue of re­
cently published Scientific 
and Mechanical B o o k s , 
which we will mail free to 
any address on application. 

MUNN & COMPANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

Orient Friction=Drive Buckboards, 1907 Models 

TWO-PASSENGER R U N ABOUT $400 DELIVERV C A R  $450 

Specifications for Two- Passenger Knnabout- It does t he WO'l'k oj three teams 

Motor.- Single cylinder, 4 b. p. air-cooled. Specifications for Delivery Car-
Cylinder.-3M bore, #4 stroke. 

����tn-;��i�ve�!.
r-cOOled. 

�te:�rfi;��i�8cfjnches. Wheel Basf? -89 inches. 

Tread. 42 incbes. Tread.-42 inches 
Weight,-600 pounds ; crated, 800 ponnds. Weigbt.-670 pounds ; crated, 850 pounds. 

�f::�n-;;-�. fOl�)1���·e;.
rever8e. �y:::!:ri�e�.!�lii�cige;. reverse. 

Tires.-Sin/lle tube. 26x2X;. Capacity.-6(J() pounds, Including passengers. 
Double tube tires, $30 extra.,net. TCai

r
rr
eSy·l:-n�am

dlem
a
eSn

R
sl.
u
Onn

a
s
b
, °62llt. incbes long, 26 inches Swinebart soUd tires, $35 extra. net. !"'> 

Speed.-Maximum 25 ; minimum, 4 miles per hour. wide, 8% inches deep . 
Average 12 to 20 miJes on ordinary roads. Speed.-4 to 18 miles per hour on ordinary roads. 

Energetic agents demreil m wna88igned territor'll. Write for particulars. 

WALTHAM MANVFACTVRING COMPANY Waltham, Mass • •  V. S. A. 

SEPTEMBER I ,  1906. 
DESIGNS. 

Billlard table, C. F. Kurz . . • . • • . • . •  38,189, 38. 190 
Box cover, T. W. Foster . . . . . • . • . . • • • . . . . . . .  38, 182 
BrusJl back, T. W. Foster . . . . . • . • . . • . . . . • . .  38, 181 Clock " 'pport, W. E. McGraw . • . • . . • . . . . . . .  38, 187 
Glovp, �'. L. Easterly . . . . . . . . . . . . . . . . . . . . . .  38, 191 
Inkstand, C. H. Numan . . . . . . . . . . . . . . . . . . . .  38, 186 
Mirror back, T. W. Foster . • . • . . . . . .  38, 179, 38,180 
Mirrors, brushes, and similar toilet articles, 

back for, G. H. Berry . . . . . . . . . .  38, 177, 38, 178 
Mirrors, brushes, or similar articles, back for, P. J. CallowbllI . . . . . . . . . . . . . . . . . . . .  38, 175 
Mirrors, brushes. o r  similar articles, back 

for, S. A. Keller . . . . . . . . . . . . . . . . . . . . . . . .  38, 176 
Pin, stick, W, M. Dake . . . . . . . . . . . . . . . . . . . .  38, 174 
Rf'fif'ctor, ' artificial light, K. Booth . • • • . . • •  38, 1 88 
Spoon 0" fork, A. Miller . . . . . . . . . . . . . . . . . . . . 38, 184 
"l'oilet compound receptacle, T. W. Ball . • . .  38, 183 
Toy, inflatable, C. Coller . . . . .. . . . . . . . . . . . . . .  38,185 

TRADE MARKS. 

AnalgeSiCS, EI Zernac Co . . . . . . . . . • • • • • . . . .  55, 677 AI1(;hors, Thomas Laughlin Co . . • . . . • • . . . . . .  56, 104 Anesthetics, Farbwerke vorm. Meister Lucius 
& Bruning . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 744 Antiseptlcs, Frederick Stearns & Go . • . . . . . . .  55, 745 Atomizers and powder blowers, De Vilbiss 
Manufacturing Co . . . . . . . . . . . . . . . . . . . . . .  56,005 

Bagging, American Manufacturing Co. 
55, 963, to 55. 965, 56,028 to 56, 030 

Bags, seamless woven, Stark Mills . . . . . . . . . .  55,789 
Bakery products, certain named, Mountain 

City Mill Co . . . . . . . . . . . . 55, 931 to 55,933, 56, 073 
B8 king powder, L. K. Adams . . . . . . . . . . . . . .  55, 654 
Beef, pickled or corned, Swift & (Jo . . . . . . . . 56, 103 
Be-el', Clinton Brewing Co . . . . . . . . . . . . . • . . . •  55, 667 
Beer, Consumers' Bre\ving Co . . . . . . . . . . . . . .  55, 670 
Beer, Pittsburgb Brewing Co . . . • . • . . . . . . . .  55, 707 
Beer, Pabst Brewing Co . . . • . . . . . . . • . . . . . . . .  55, 858 
Beer, A. J. Hougbton Co . . . . . . . . . . . . . . . . . .  55, 86.9 
Beer, Anheuser-Busch Brewing Association 55, 870 
Beer, Suffolk Brewing Co . . . . . . . . . . . • . . . . . •  55,995 
Beer, lager, I roquois Brewing Co . . . . . . . . . . . . 55,875 
Beer, lager, Peter Schoenbofen Brewing Co. 55,880 
Beet pullers and potato diggers, Moline Plow Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,018 
Belting, leatber, Baltimore . Belting Co . . . •  55,918 
Belting, leather, Baltimore Belting Co . . . . . .  55,935 
Beverages, certain named, Sprague, Warner 

& Co . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .  55, 882 
Beverages, certain nam¢ , Equinox Co . . . . . .  55,926 
Beverages, certain named, F. Seely . . . . . . . .  56, 088 
Beverages, fermented milk, W. E. Beall . . 55, 873 
Beverages made from coca leaves, Murfrees-

boro Bottling Works .. . . . . . . . . . . . . . . . . . . 55,878 
Beverages, non-alcoholic extract and syrup 

for tbe making of,. Peek Beverage Co . .  55, 705 
Bicycle., M. E. Jobnson .. . . . . . . . . . . . . . . . . . . 56,014 
Biscuits, Cereal Laxative Co . . . . . . . . . . . . . . . .  55, 807 
Bitters or tonics, stomach, F. S. Amidon . . 55. 727 
Bitt�rs, stomach, T. Lappe . . . . . . . . . . . . . . . .  55, 692 
Blood ' purifiers, cough and worm syrup, and 

liniment, S. B. Goff & Sons Co . . . . . . . .  55,716 
Boots and shoes and leather used in their 

manufacture, leather, Rice & Hutchins . .  55, 712 
Boots and shoes, leather, Commonwealth 

Sboe and Leatber Co . . . . . . . . . . . .  55, 669, 55, 734 
Boots and shoes, leather, Fred F. Field Co. 55,940 
Boots, shoes, and slippers, leather, M. D .  

Wells Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 946 
Boots, shoes, and slippers, leather, P. Holmes 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 948 
Boots, shoes, slippe-rs, and soles, certain 

named, :Morse & Rogers . . . . . . . . . . . . . . . .  55, 828 
Brandy. California 'Ville Association . . . . . . . .  55, 730 
Brandy, J.  S. Draper . . . . . . . . . . . . . . . . . . . . . .  56, 066 
Bread, cake, pastry, and crackers, George 

G.  J<.'ox Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,941 
Rl'iC'k and terra cotta, face and fire, Federal 

(;lay Product Co . . . . . . . . . . . . . . . . . . . . . . . . 55, 894 
R rUlly.e powders and bronzing liq uids, G. 

Benda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55,844 
Brushes, tooth, SaI;l.itol ,Chemical Laboratory 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56, 086 
Burglar alarms, electrical,. American Bank 

Protective Co . . . . . . . . . .  , .. . . . . .. . . . . . . . . .  55. 934 
Butter, James Rowland & Co . . . . . . . . . . . . . . . . 55,876 
Candy, F. �f. Switzer . . . . . . . . . . . . . . . . . . . . . . 511,8i:58 
Candy, J. G. Arcand . . . . . . . . . . . . . . . . . . . . . . . .  55, 843 
Candy kisses, Ginter Grocery Co . . . . . . . . . . .  55,817 
Cans, J. H. Chidester . . . . . . . . . . . . . . . . . . . . . .  56.004 
Cantaloups, A . F. Young & Co . . . . . . . . . . . . . .  55, 799 
Car bolster, E. H. Benners . . . . . . . . . . . . . . . . . .  55, 729 
Caramels, Blanke-Wenneker Candy Co . . . . . .  55, 804 
Cartridge shells, Union Metallic Cartridge Co. 56,024 
Catchup, Curtice Brothers Co . . . . . . . . . . . . . .  55,813 
Catchup, tomato, Donahue Brothers . . . . . . . .  55,814 
Cement I f)r m('nding purposes, adhesive, U. 

S. Cbemical Hullber Co . . . . . . . . . . . . . . . . . .  55, 863 
Cereals pressed in to a wafer, p reparation of 

uncooked, F. F. Pottor . . . . . . . . . . . . . . . . . .  55, 831 
Chains and bracelets, plated, O. M. Draper . .  56,012 
Chains and parts thf'reof and attachments 

therefor, ornamental, O .  M . Draper . . . . . .  56,042 
Champagne Empire State Wine Co . . . . . . . .  55, 678 
Champagne; Blonde au, Berque & Co . . . . . . . .  55, 803 
Chemical preparation to clear rain\vuter, 

Crates & BO\ven . . . . . . . . . . . . . . . . . . . . . . . .  55,811 
Cigars Tracy & Avery Co . . . . , . . .  , . . . .  , . . .  , 56,106 
Cigars' and cheroots, E.  Seidpnberg, Stiefel 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5G, 893 
Cinchona alkaloids, derivatives of, Vereinigte 

Chininfabriken Zimmer & Co. , Ges. mit 
beschrankter Haftung . . . . . . . . . . . . . . . . . .  55, 723 

Clocks and watches, Western Clock Manu-
facturing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5, 865 

Clotn, blue print, �J. G. Soltmann . . .  ...;,. . . . . . .  55, 954 
Cloth cutting . machines, Universal . Cutter Co. 56, 025 
Cloth, hair, Gordon Brothers . . . . . . . . . . . . . .. 56,041 
Coal, United States Coal & Oil Co , . . . . . . . . .  55,864 
Cocoa, chocolate, broma, and co(>oa prepara-

tions, Walter Baker & Co . . . . . . . . . . . . . . 55,841 
Codfish, shredded, J. W. Beardsley ' s  Sons . .  55, 755 
Coffee, Sprague, Warner & Co . . . . . . . . . . . . . .  55, 622 
Coffee, �Toolson Spice Co . . . . . . . . . . . . . . . . . .  55, 627 
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Coffee: Nave-McCord Mercantile Co . . 56,074, 56,075 
Coffee, New York Coffee Co . . . . . . . . . . . . . . . . 56,076 
Coffee, Woolson Spice Co . . . . . . . . . . . . . . . . . .  56.101 
Coffee in the bean, IP. H. Beimes . . . . . . . . . .  55, 920 
Coffee, roasted and ground, Enterprise Coffee 

Company of Baltimore City . . . . . . . . . . . .  55, 603 
Coffee substitute, T. D. Floto . . . . . . . . . . . • . . . .  55,815 
Collars linen Scbein & Lasday . . . . . . . . . . . . 55,991 
Compo�nd soiuble Chelf Ohemical Co . . . . . .  55, 973 
Cordial, S'ociete A'nonyme de Ia Distillerie de 

la Liqueur Benedictine de l' Abbaye de 
Fecamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  55 , 719 

Cordials, Colburn, Birks & Co . . . . . . . . . . . . . . 55, 733 
Cornmeal, Seneca Mill & Elevator Co . . . . . .  55, 942 
Corsets, G. Cbandler . . . . . . . . . . . . . . . . . . . . . . . . 55,923 
Cotto·,) duck, Mount V ernon-Woodberry Cot-

ton Duc k  Co . . . . . . . . . . .  -: . . . . . . . . . . . . . . . .  , 55, 640 
Cotton piece goods . Amory, Brown & Co . . . .  55,590 
Cotton piece goods Everett Mills . . . . . . . . . . 55,605 
Cotton piece goods, 'J .  & J. :M .  ",.orrall . . . . . .  55, 610 
Cotton piece goods, Massachusetts Cotton 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . 55,613 to 55.616 
Cotton piece goods, Tremont & Suffolk Mills 55, 651 
Cotton piece goods, Massachusetts Cotton 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,76.�. 55. V85 
Cotton piece goods, bleached and half-bl('ach-

ed, G. Willis & Co . . . . . . . . . . . . . . . . . . . . 56,099 
Cotton sateens, Bradford Dyers' Association 55, 968 
Court plaster substitute, Douglas ::\fanufac-

turing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G5,673 
Crackers� Century Biscuit Co . . . . . . . . . . . . . . .  50, 80.6 
Crackers and biscuits, G. H, Timmerman . . . 55,839 
Cream, face , Sanjtol Chemical Laboratory Co. 56,051 
Cream, toilet, l\Iistlptoe Manufacturing Co . .  55, 697 
Creosote and guaiacol, Hartmann & Hauers 55, 63,5 
Cutlery, certain named, J. S. Holler & Co . . 56,044 
Dandruff cure and setllp invigorator, .T. B. 

Tatrean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55, 9 1 1  
Dentifrice, Sanltol Chemical Laboratory Co . .  55,990 
Disinfectc nts.  Krix-ol Chemical Co . . . . . . . . . .  55,637 
Disinfectants in liquid and powdE'red form, 

Masury, Young & Co . . . . . . . . . . . . . . . . . . . . 55,638 
Dress waists, drpss skirts, coats, and .wraps, 

ladies',  Que0n Manufacturing Co . . . . . . . .  55, 987 
Dyes for treating fabrics, William Edge & 

Sons Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 , 725 
Dyspepsia cure, S. B. Goff & SOJ?s Co . . : . . .  55,717 
Electrical insulating and protectIve deVIces. 

Johns-Pratt Co . . . . . . . . . . . . . . . . . . . . . . . . . . 56,013 
Extracts and c rystals, Logwood, West Indies 

Cbemical Works . . . . . . . . . . . . . . . . . . . . . . . .  55,795 
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Valuable Books 
Home M�chanics 
for Amateurs 

ThiS book bas acbieved an unparalleled success In one 
week, and a SpeCIal EdI­
tion of 4 .. 000 copies has been 
ordered. It is by far tbe 
largest and best book on 
the subject ever ofi'el'ed at 
Buch a low price. It te lls 
how to make things the 
�����:li'���e:��IY I

'
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prove of value to you­
much more tban you real­
ize. Do things with your 
hands. Send for a circular 
giving contents-the eiron .. 
lars cost only a cent--the 
Mok $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. Tbe first 
large edition is almost 
gone, order to·day. 

3'-0 PO·lres 3�6 Engravings Price $1 .50 
TW ENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 
By G EORGE n. HOPKINS 

Re'IJise(j and Greatly EntaTged. 2 Octavo Votumes .
. 

1,100 
Pages. 900 llIustmtwns. Cloth Bound, Postpaid, 

$5.00. Half Mm-occo, Postpaid, $7.00. 

IJ] X l'�]\U M EN'I ' A T, SCIENCE is so well known to 
lDany of QUI' readers that it is hardly necessary now to 
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decided some months 
ago tbat it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be ful l y  described in its 
pages. Since the last 
edition was published, 
w o n d e r f u l  develop­
ments in wireless tele­
graphy, t'or example, 
have been made. It 
was necessary. there­
fore, tbat a good deal of 
new matter t'lhould be 
added to tbe work In 
order to make it thor­
oughly up-tO-date, and 
with this object in view 
Borne 200 p3rIles have been added. On ac· 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two VOlumes, 
handsomely bound in 
buckram. 

R E V I SED and .E N ],ARGED E D I T I O N  

The Scientific American 

Cyclopedia ��:�:�::� 
1 5,000 R.eceipts. 734 Pages. 

Price, $5.00 i ll C l o t h .  $6.00 in Sheep. $6.50 
i ll H ll i f  IU ol'occo. Post Free. 

'J'his work has been re­
vised and enlarged, 
9 0 0  New Formulas. 

The work Is so arranged 
as to be of use not only to the speCialist, but to tbe 
�
enera rea der It should 

��ine
e �n� 1 �g:ksihog�erI 

Circular containing f u 1 1  
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
tbe 

1901 A PPEN D IX. 
Price, bound in cloth, $1.00 

postpaid.  -------
MAGI C Stage I l l us i o n s  and Scient ifi c  D i ver· 

s i o n s ,  i n c l u d i n g  Trick Pholography 

By A. A. HOPKINS. 

Thi� work appeals to 
old and YOUng alike. and 
it is one of the most at .. 
tractive holiday books of the year. The illusions 
ar� illustrated by the 
highest class of engrav­
ings, and the exposes of 
the tricks are, in many 
cases, turnished by the 
prestidigitatenrs t h e  ru­
selves. Conjuring, large 
stage illusions. fire-eat­
ing, B W 0 r d-swal1owin�, 
ventriloquism

, 
ill e n t a l  

m a g  1 c , anCIent magiC, 
automata, curious toys, 
��

a
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O
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tion of mOVIng photo­
graphs are all well de­
scribed and illustrated, 
maklDJ! a hand�ome VOl­
ume. It"!s t a s t e f u l l y  
printed and bound. A c� 
knowledged by tbe pro­feSSIOn to he the Stand. 

568 pages.a�� i������e �:JJ8: 
J U S'l' P U B LISHED 

Scientific American 
Reference Book 

1 2mo. lilH Pages; Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 
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l
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and correspondents is crystal­
lizpd in this book, which has 
been in course of preparation 
for montbs. (t is indispens8-
���st�i��r)/���l� :rt't �:t 
���� �16�

t
����;i�� �&Xrf���' 

and is much more complete 
and m o r e  exhaustive than 
anything of tbe kind which 
bas ever been attempted. The 
" Scientific American Refer­
ence Book " has been compi led 

��:fs ��U1b�8��£S. kyt�a� been revised by eminent �ta­
tistlciuns. Information b a s  been drawn from over one ton 
ot Government reports aone. 
It is a book of everyday refer­
ence- more useful than an en­
cyclopedia, because you wUI 
find what you want in an in­
stant in a more condensed 

ence alone have made It ��s�bl�llJl tb�
a
�'hg11s���:�i 

the SCIENTIFIC AMER I CA N  to pre.ent to the purchasers 
of this book a remarkahle aggregation of Information. 
MUNN & CO" Publ ishers, 36 1 Broadway. NEW YORK 

Scientitic American 
Extracts containing caffein, theine, and caf- , 

���t;n��� . .  
a

.�i�: . .  �������I.e: . . �:: . . ���� . . � 55, 982 
Extracts, flavoring, Sprague, Warner & Co . .  55, 835 
Extracts for making beverages when diluted 

with water, E.  '1'. "Vills . . . . . . . . . . . . . . . .  55, 867 
Eye water, If'. M .  Jones . . . . . . . . . . . . . . . . . . . .  55,898 
Fabrics, bleached and unbleached textile, E. 

J . F_Rser·Campbell . . . . . .  55,981, 56,009, 56,010 
Fabrics, printed and dyed textile, Eddystolle 

Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . .  55, 602 1 
Feed, mixed, Lawrence ji'eed Co . . . . . . . . . . . .  55, 825 
Fertilizers, Rasin-Monumental Company of I Anne Arundel County . . . . . . . . . . . . . . . . . .  55,709 
Fertilizers, American Fertilizing Co . 55,915 to 55,917 
Fertilizers, Birmingham Fertilizer Co . . . . . .  55, 921 j 
I!"'ertilizers, Georgia Chemical Works . . . . . . . .  55, 927 
I!�ertilizers, Virginia-Carolina Chemical Co. 

56,093 to 56,093 
Filter presses, N iles Tool Works Co . . . . . . . .  55, 986 
F'ire ext�nguishing chemical, portable tanks 

for containing a,  H .  H. Charles . . . . . . . .  55, 971 
Fireproof insulation for floors and walls, 

Magne·Silica C o  . . . . . . . . . . . . . . . . . . . . . . . .  55, 930 
Fish, cured, Cunningham & Thompson . 55, 735, 55,736 
Fish, except canned lobsters, mackerel, clams, 

cla'D chowder, and salmon, salted. !Smoked 
fresh, and canned, Reed & Gamage . . . . . .  55,988 

Fish, smoked, dried, o r  salted, cured. G .  H. 
Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,879 

Fishing rods, Hibbard, Spencer, Bartlett & , 
Co . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  55874 

Flour in sacks or barrels, wheat, J. F. Edge-
wortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,037 

Flour, self raising, H.-O (Hornby 's Oatmeal) 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,818 

Flour, self raising prepared, Reliable Flour 
C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,083 

Flour, wheat, Semler Milling Co . . . . . . . . . . . .  55,B,21 
Jj"'Iour, wheat, St. Mary's Mill Co . . . . . . . . . . . .  55,624 
Flour, wheat, Tennant & Hoyt . . . . . . . . . . . . . .  55,626 
Flour, wheat, Aetna Mill & Elevator Co . . . .  55 , 655 
Flour, wheat, C. L. Anderson . . . . . . . . . . . . . . . .  55,657 
Flour, wheat, Hawkeye Flour Co . . . . . . . . . .  55,fi83 
Flour, wheat, John A.  Cole Milling Co . . • • • •  55,686 
Flour, wheat, Lidgerwood Mill Co . . . . . . . . . . . •  55 , 694 
Flour, wheat, Phoenix Flour Mill . . . . . • . . . •  55,706 
Flour, wheat, Sitley & Son . . . • . . . . . . . • . . . . . .  55,718 
I;'lour, wheat, Phoenix Milling C o  . . . . . . . . . .  55,779 
Flour, wheat, Saginaw Milling Co . . . . . . . . . .  55, 782 
Flour , whe. t,  Burrus 1'.1111 & Elevator Co . .  55, 938 
Flour, wheat, B. Stern & SODS • • • • • • • • • • • • • •  55,957 
Flour, wheat, F. J. Coyle . . . . . . . . . . . . . . . . . . . .  56,032 
Food made from wheat, breakfast, Cream of 

Wheat Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 812 
Food, prepared stock, Ideal Stock Food Co. 55,823 
Food, stock, H·T Stock Food Co . • . . . . . . . . . .  55,821 
Food, stock, Molasslne Co . . . . . . . . . . . . . . . . . .  55, 827 
Forceps, bone cutting, De Vilblss Mfg. Co . .  56,006 
Fruits and vegetables, canned, Canlk & Mc· 

Cready . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,731 
Fruits and vegetabl�s, canned, Gulfport Gro-

cery Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 749 
Fruits and vegetables, canned, T. Kensett & 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 929 
Fruits, vegetables, jellies, fruit butter, and 

fruit j ams, canned. Erie Preserving Co. 55, 743 
Fungicide, B. Hammond . . . . . . . . . . . • • . . . . . . .  55, 632 
Garters, Common Sense Garter Co . . . • . . . . . .  55, 668 
Garters and sleeve holders or armlets, Harris 

'> Suspender Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,751 
Gas burners and tips, illuminating, American 

Lava Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,002 
Gelatinous compounds, C.  P. Walley . . . . . . . .  56, 107 
Gin, Kaufmann Bros. & Co . . . . . . . . . . . . . . . . . .  55, 757 
Gin, Ben J. Goldman Co . . . . . . . . . . . . . . . . . . . .  55, 802 
Glue, marine, Siemon & Elting . . . . • . . . . . . . . .  55, 861 
Gold and silver fiat ware, hollow ware, and 

tableware, W. Linker . . . . . . . . . . . . . . . . . .  55, 945 
Golf balls, Kempsball Manufacturing Co . . . .  55, 983 
Grease, goose , S. C. Elliott . . . . . . . . . . . . . . . .  56,038 
Gunpowder, Curtis's & Harvey . . . . . . . . . . . .  55,939 
Hair and scalp, preparation for, Foamacina 

Hair Preparation Co . . . . . . . . . . . . . . . . . . . .  55, 680 
Hair preservative, National Remedy Co . . . .  55, 770 
Hair renewers. Kingston & Kellogg . . . . . . . .  55,899 
Hair restorative, S.  R .  Van Duzer . . . . . . . . . . 56,026 
Hair restoratives and hair tonics, Citizens' 

Wholesale Supply C o  . . . . . . . . . . . . . . . . . . . .  55. 666 
Hair tonic, }...,. W. Peterson . . . . . . . . . . . . . . . . . .  56, 020 
Hair wavers, S. Beaumont & Fils . . . . . . . . . .  55, 591 
Ham and bacon, Sprague, Warner & Co . . . .  55, 956 
H�ms, E. Godel & Sons . . . . . . . . . . . . . . . . . . . .  55,97S 
Harness and skirting leather, William Flac-

cus Oak Leather Co . . . . . . . . . . . . . . . . . . . .  56,021 
Hose and skirt supporters, Clark Manufactur-

Ing Co. . . . . . . . . . . . . . . . . . . . • • • . . • • . • . . • •  55,001 
H ose composed in whole or in part of rub-

ber, Toledo Rubber Co . . . . . . . . . . . . . . . • . .  55,997 
Hose supporters, Pioneer Suspender Co • • • •  55,859 
Hosiery, Rosenbaum Co . • • . . • . • . . . . . . . . . • . .  55, 648 
Hosiery, H.  Starker . . . . . . . . . . . . . . . . . .  55, 790, 55,791 
Ho,iery, Wayne Knitting Mills . . . . . . . .  56.01)7, 56 098 
Insect poi don , P. M. Frank Disinfecting Co. 5 6 , 039 
Insecticide, I ron City Chemical Co . . . . . . . .  56, 046 
Insecticide for bugs and blight,  B. Hammond 55, 633 
Insecticides and rodent poisons, H. Naprstek 55,767 
Ironing boards, sleeve, N .  A. Brown . . . . . . . .  55',845 
Jam�, jellies, preserves, and picklps, E. H .  

North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,829 
Jewelry. certain named, Plainville Stock Co. 55, 907 
Journals, periodical, Oritic Publishing Co . . .  55,850 
Knit stockings, socks, undershirts, and under-

d rawers, Ernstthal & Pohly . . . . . . . . . . . .  56,067 
Knitted stockings, Hecht, Hlrschler Co . . . .  56,069 
Lamps and the parb. thereof, inverted gas, 

Manhattan Screw & Stamping Works . .  56,017 
Lamps for generating and burning acetylene 

gas, Acetylene Lamp Co . . . . . . . . . . . . . . . .  55, 959 
Lantf'rns, magic, Geo. Borgfeldt & Co . . . . . .  56,040 
Lax"tlve preparation. J.  L. Speights . . . . . .  55,909 
Laxatives, Inland Chemical Co . . . . . . . . . . . . . .  56, 045 
Leather, patent, Keystone IJeather Co . . . . . .  55, 688 
Lime, Harpers Ferry Lime Co . . . . . . . . . . . . . .  55,634 
Liniment, J.  S. Burton . . . . . . . . . . . . . . . . . . . .  55, 595 
Liniment, A. B.  Richards . . . . . . . . . . . . . . . . . .  55,713 
Liqueur and cordial,' Societe Anonyme de la 

Distillerie de la Liqueur Benedictine de 
I'  Abbaye de Fecamp . . . . . . . . . . . . . . . . . . . .  55, 832 

Lotion, S.  R. Van Duzer . . . . . . • . . . . . . . . . . . . .  560,060 
Lotions in liquid and paste form. skin, ' 

American Peroxide & Chemical Co . . . . . .  55, 656 
Lotions, salves and ointments, Sereta Chem-

Ical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 649 
Lye, Pennsylvania Salt Manufacturing Co . . .  56,049 
Lye, Pennsylvania Salt Manufacturing Co . . . .  56, 077 
Lye, Pennsylvania Salt Manufacturing Co . .  56,078 
MD gazine, weekly, Manufacturers' Record 

Publisblng Co. . . . . . . . . . . . . . . . . . .  ' . . . . . . .  55,901 
Magazines, Colonial Press . . . . . . . . . . . . . . . . . .  55, 891 
Magazines, monthly, Inland Printer C o  . . . . . .  55, 895 
Magnesia preparation, liquid, Cha.s. H. Phil-

lips Chemical Co . . . . . . . . . . . . . . . . . . . . . . . .  55, 598 
Mattresses, Chas. A. Maish Co . . . . . . . . . . . . . .  55,808 
Medical compounds for certain named dis-

eases, Dr. James Ware Remedy Co . . . . . .  55,793 
Medical compounds ,for treating diseases of 

the scalp, Headstream & De Flon . . . . . . . .  55,636 
Medicated stock foods, L. W. Paste . . . . . . . .  50, 645 
Medicinal beverage, L. O. Read . . . . . . . . . . . .  55, 646 
Medicinal compounds- for the cure of clltar-

rhal diseases and ('ol(1s, Ely Brothers . .  55, 741 
Medicinal oil, Holland Medicine Co . . . . . . . .  55,754 
Medicinal oil for internal and external use, 

HOlland Medicinal Co . . . . . . . . . . . . . . . . . . .  55. 753 
Medicinal oil or liniment, National Remedy 

Co. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  55, 772 
Medicinal plasters, Me<l lcal Lake Salts Mfg. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  55,6R9 
Medicinal vegetable oil, El. Ryan . . . . . . . . . . . . 56, 021 
Medicine, blood, N icolay & Co . . . . . . . . . . . . . .  55, 701 
Medicine, certain named, F. J .  Schmidt . . . .  55,785 
MediCine, diuretic . laxative, diaphoretiC, and 

tonic, A. B. Bradley . . . . . . . . . . . . . . . . . . . .  55, 969 
Medicine for certain named diseases, Yucca 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  55, 798 
Medicine, poultry, Dr. Hess & Clark . . . . . . . .  55, 752 
Medicines, certain named. F.  Bischoff . . . . . .  55, 885 
Milk. fermented, Dr. Dadirrian & Son s' Co. 55. 925 
Mineral water, Maribel Mineral Springs Co. 55.612 
Miner " l  water, Vossburg Lithia Springs Co. 55,840 
MineraI water, Apollinaris Co . . . . . . . .  55,871,  55, 872 
Moccasins, M. L. Getchell Co . . . . . . . . . . . . . .  56, 071 
Mops, mop heads. and mop parts, Massachu-

setts Association for Promoting the In-
terests of the Adult Blind . . . . . . . . . . . . . .  55, 857 

Neckties or cravats, P. Chpever . . . . . . . . . . . .  55, 631 
Nerve and brain food, National Remedy Co. 55,769 
Newspapers, C. P. Davis . . . . . . . . . . . . . . . . . . . .  55.887 
Newr papers, weekly, Nordstjernan Publish-

Ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,905 
Oats, rolled, H·O ( Hornby 's Oatmeal ) Co . . .  55,819 
011 and oil butter, Olive, A .  V. Stuart & Co. 55,800 

Cut Out 
the 

Worry 
and you double your capacity for the kind of work that 

counts�the snappy, clear-headed, driving work that brings 

things to pass. 
Cut out the worry that undermines your strength 

when you glance around the breakfast table at your little 

family, and realize that you haven't saved a cent against 

the day when they may be sitting there without you. 

A very little money saved-not spent-j ust now, can 

be made to mean a great deal later on. 
We would like to tell you how easy it is to save from 

a moderate income, enough to provide liberally for your 
family through Life Insurance. 

THE PRUDENTIAL 
INSURANCE COMPANY OF AnERICA 

INCORPORATED AS A STOCK COMPANY BY THE STATE OF NEW JERSEY 
J0HN F. DRY DEN, President Home Office, NEWARK , N, J. 

SEND IN COUPON 
Without committing myself to any action, I sbal l be glad to receive free particulars and 

rates of Endowment Policies. 

For $ . . . . . . . . . .. . Age . • . . . • • . . . . . • • • • . •  

Name . .. . . . . . . . . , • . . • • • • •. . . • • • • • • • • • • • • • • • • • • • • • • • . • • . • . • • • • • • • • • • • • • • • • . . . . • • • • • • • . . . . . . . • . . . . . 

Address . . . . • . . . .  , • • • • � • • . . • • • • • • . . . . • • • • • . . . • 0 • • • • • •  • • •  . .. .  • • • • • •  • • • • • • • • • • • • • • • 

Occupation . . . . . • • • • • • . . .  _ • . . • • • • . . . . • • • • . . . . • . . . . • . . • . . •  , . . • • • • • . • • • • • • • • •  Dept. 121 

Cement � Concrete 
Reinforced Concrete 

Concrete Building Blocks 
SCIENTIFIC AMERICAN S UPPLEMENT 1 543 contains an article on Concrete, by 

Brysson Cunningham. Tbe article clearl:' 
describes the proper composition and mixture 
of concrete and gives the results of elaboral.c 
tests. 

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

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

SCIENTIFIC AMERICAN S U PPLEMENT 997 contains an article by Spencer Newberry 
In which practical notes on the proper prepa­
ration of concrete are given. 

SCIENTIFIC AMERICAN S U PPLEMENTS 1 568 and 1 569 present a helpful account o f  
t h e  making of concrete blocks by Spencer 
Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 1 534 gives a critical review of the engineer­
ing value of reinforced concrete. 

SCIENTIFIC AMERICAN S UPPLEMENTS 1 547 and 1 548 give a resume in which the 
various systems of reinforced concrete con­
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN S U PPLEMENTS 1 564 and 1565 contain an article by Lewis 
A. Hicks; in which the merits and defects 
of reinforced concrete are analyzed. 

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

SCIENTIFIC AMERICAN SUPPLEMENT 
1 573 contains an article by Louis H. Gibson 
on the principles of success in concrete block 
manufacture, illustrated. 

. 

SCIENTIFIC AMERICAN SUPPLEMENT 1574 discusses steel for reinforced concrete. 

SCIENTIFIC AMERICAN SU PPLEMENT S 
1 575 ,  1 576, and 1 57Z contain a paper by 
Philip L. Wormley, J r  . •  on cement mortar 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis· 
cusses the making of mortar and concrete, 
depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, details of con­
struction of reinforced concrete posts, etc. 

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

SCIENTIFIC A1I1ERICAN SU PPLEMENT '396 discusses the testing of cement. 
SCIENTIFIC AMERICAN S U PPLEMENT 1325 contains an article by Professor Will· 

iam K. Hatt giving an bistorical sketch of 
slag cement. 

SCIENTIFIC AMERICAN SUPPL E M E N T S  
955  a n d  1 042 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer B. Newberry. 

SClEJliTIFIC AMERICAN S U PPLEMENTS 1 5 10 and 1 5 1 1  present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a pbysico·chemical 
standpoint. 

SCIENTIFIC AMERICAN S U PPLEMENT 1 5 19  contains a n  essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SClEJliTIFIC AMERICAN S U PPL E M E N T S  1465 a n d  1466 publishes an exhaustive illus· 
trated account of the Edison Portland ceo 
ment works, describing the machinery used. 

SCIENTIFIC AMERICAN SU PPLEMENT 149 1 gives sume fallacies of tests ordinarily 
applied to Portland cement. 

SCIENTIFI C AMERICAN S U PPLEMENT 1 56 1  presents an excellent review by Brysson 
Cunningham of mortars and cements. 

SCIENTIFIC AMERICAN S U PPLEMENT 1 533 contains a resume of the cement in­
dustry and gives some valuable formul,.,. 

SCIENTIFIC AMERICAN S U PPLEM ENT 1 5 7 5  discusses the manufacture of hydraulic 
cement. L. L. Stone is the author. 

SCI ENTIFIC AMERICAN S U PPL EMENTS 1 587 and 1 588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 

SCIENTIFIC AM ERICAN S U PPLEMENT 1 586 contains a review of concrete mixing 
machinery by William L. Larkin. 

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

SCIENTIFIC AMERICAN S U PPLEMENT 1 58 1  splendidly discusses concrete aggre· 
gates: A helpful paper. 

SCIENTIFIC AMERICAN S UPPLEMENT 1 595 presents a thorough discussion of sand 
for mortar and concrete, by Sanford E. 
Thomson. 

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

Order from your Newsdealer o r  from 
MUNN & CO. , PUBLISHERS, 361 BROADWAY, NEW YORK CITY 
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I nexpensive 
Class ified Advertisements 

Advertising- in this column is 50 cents a line. No less 
than four nor m ore than ten lines accepted. Count 
seVf'n word8 to the line. All orders must be accom­
panied by a remittance. }'urther information sent on 
request. 

SA L E  A N D  EXC H A N G E . 

FOR S ALE.-Patents and all right on slot machine 
Exerciser and other new slot machine patents. 1fo1' 
further partictl lar� address R. H. Hartley. 405 Fourth 
A venue, Pittsburg, Pa. 

FOR SALE.-rl1he George A. Seaman pipe and hose 
coupling patent and all for sale. For further par .. 
th:ulars address George A. Seaman, Independence, 
Colo. 

FOR SALE.-My patent No. 823,986 cream remover. or 
would ta1ro partner for developing same. This is a 
money-maker. .11'01' further particulars, E. S. Bartram, 
Selma, Ala. 

FOR SAL E.-The American Patent Right complete. 
No. 616563. H Aluminum Casks " for use as lining to 
b rewers' ordinary beer casks. Full particulars W. R. 
�'aylor, Metlway Works, Rochester, Kent. England, 

AUTOMO BILE FOR SALE AT A BARGAlN.-A 
Knox douhl e 0pposed cylinder touring car, 1906 Model M', 
roomy and comfortable. powerful hill climber. never 
G ut of order, has elegant to�, glass front, and full equip­
ment. and used only a short while. The reputation of 
the Knox cars is too weH known to need more descrip­
tion ; the magnificent score of their cur in the Glidden 
1.'our speaks for itself. Address Automobile Bargain, 
Box 773, New York. -

POULTR Y PAPER, 44 pages, illustrated, 25c. per 
year. 4 months, 10c ; sample free ; 64-page practical 
Doultry book free to yearly subscribers ; book alone, 
10c.; catalogue poultry books free. Poultry Advocate, 
Syracuse, N. Y.  

IF Y O U  W A N T  to b u y  a machine, engine, boiler, 
power equipment, electrical, steam, pneumatic or other 
machinery-anytning in the machine line-Tell Us and 
we will seE- that you get full descriptions, prices, cata­
logs, etc., from an the first-class manufacturers We 
charge nothing for the service. Address Modern Ma� 
chinery Dail y  News. Security Building, Suite 10, Chicago. 

MANLO VE AUTOMATIC DRIVE WAY GATE.­
Al ways i n  order : operated by any wneel. Safe. hand� 
Fome, valuabJe. iO,OOO working. (Canadian righ ts tor 
saie.) Manlove Gate Co., 272 Huron Street, ChicagO, 1lI. 
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want the agency upon a commission basis of a line of 
goons t h at can be sold in this market j have wide ac­
q uaintance with manufacturers. contractors and pack­
ers of this city and viCinity j reference and bond given. 
Address Box 72, Armour Station , Kansas City. 

LE'l' US BE YOUR �'ACTORY.- Hardware special­
ties manufactured under contract, models developed. 
We are special ists in patent aTticles. Prompt service. 
fhst·class workmanship, reasonable prices. America 
Company, Momence, IlL 

AurO�10 1HLE 'fjl X PEH/rS are in constant demand 
at h igh salaries. O ur seven weeks' course is the most 
thorough and practical, fitting men to drive. handle and 
repair. Day and even i ng classes. Hpecial course for 
owners. New York Rcbool of Automobile Engineers. 
146 West 56<h Street, New York. 

A CEM l1JNT Machinery Manufact.urer looking for 
first-claMS practical cement mixer, desires to bear from 
inventnr8 having something along this line that has 
been developed and tested. Address Buyer, Box 773. N. Y. 

�TE I1JL WHEELS to fi t  any wagon or cart. Made 
any size, any width of tire. A Isu handy wagons with 
jow wneels a11(1 wide tires. Wood wagons with steel 
wheels. or steel wag-ons with steel wheels. Log wagons 
and heavy traction wagons of all ki nds, for horses or 
traction engine power. Steel axles of any size and 
shape. Ad dress Electric Wheel Company. Walton 
Square Quincy, IlL, U, S. A. 

CAPIT A l ,  '1'0 I N \'EST for practical patents of in· 
tere.:o;t t.o women. Dress. fashion, utility, etc. On l y  
patents filed within six mont h s  o f  interest. Address 
William lJ'. Homan, 454 Broome �treet. New York. 

B A RG A I N  for on e desiring a small and well-estab� 
hshed manufacturing bu�iness. fu11y protected by 
patents, cleating $10.000 annual ly. Investigation so­
Bcited. InquIre Manufacturer, Box 7�3, New Y ork. 

'VA .\l fIlED.-Buyers for our one and two-seated busi­
neSR and p leasure Concord s pring wagons. Send for 
�2;7���z��(�:�:ia��� ����::s �a;,��a���·oo�M1c�:

5. 

H E L P  W A N T E D. 

DEMAND for superintendents and foremen �men 
w h o  can produce results-exceeds our supply. Write 
us to-day, stating age and experience fully. Hapgoods. 
305 Broadway, N. Y. 

PO S I T I O N  WA N T E D .  

YOUNG MAN GRADUATE o f  a celebrated technical 
school desi res position where he can advance himself 
by hard work and attention to duties. Address Me­
chanical Engineering. Box 773. N. Y. 

A GOOD M A N  OUT OF WORK. - Anvone wanting a 
works superiflten den �, is invited to answer this pro­
vided they pay $4.000 or over for a mechanical executive. 
George f!\ Stillman. 117 Summit Ave., Syracuse,/ N. Y .  

\V AN1'ED a position a s  a General E'oreman o r  Super­
intendent. Has been successful in prodUCing" first-class 
work at a satisfactory cose in Gas, Gasoline. or Kerosene 
Engines. 'J..1wenty years' experience. Open tor engage� 
ment. Address C. R., Box 773, New York. 

G I T U A T I O N S  A N D  P R O F E S S I O N A L.  

O P E N I N G S. 

E X PORT A D V ERTISING SOLICITOR W ANTED. 
- An advertising solicitor having had long experience 
on expo r t  business can have a valuable position with a 
well-known export medi um on proving his ability. Ad­
dress Export, Box 713, New Yurko 

PAT E N TS F O R  SA L E .  

PAT Fl N T  O N  E L  ECTRIC EXERCISER may b e  had 
on royalty by capable parties or bought outright .  
Should y ie1d a fortune by advertiSing, a n d  throug h tbe 
trade in athletic goods. For furtl)er particulars, ad. 
dress P. O. Drawer 468, Buffalo, N. Y. 

P A'l' E:S 1' RIGHT' FOR S ALK-An air-bed curtain . 
p!,otectio�l. Great invention for breathing the pure all' while I n  the room or in bed. 'l'he best cure for weak 
affected lungs. "fj'ranz Wildl Professor of Nature Cu re 
150J �Iarket Street, La Crosse. Wis. 

Oil, castor and medicinal sweet, E. R. Dur-
kee & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55, 740 

Oil emulSion, cod liver, Chas. H. Phillips 
Chemical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55. 600 

Oil, olive, Hauselt & Luneschloss . . . . . . . . . .  55,822 
Ointment, Good Samaritan Ointment Co . . . .  55, 682 
OIntment, Lewis Bros . . . . . . . . • . . . . . . . . . . . . .  56,016 
Ointment, F'oster-McClellan Co . . . . . . . . . . . . . .  55, OO U  
Oleomargarin. Swift & Co . . . . . . . . . . . . . . . . . .  55. 95S 
Oysters, fresh shucked , J. L. McCready . . . .  55, 766 
Oysters, shrimp ,  lobsters, clams, and crabs, 

canned, 1\1". J. Boyer . . . . . . . . . . . . . . . . . . . . 55, 922 
Packing composed of rubber and canvas, pis� 

ton rod. Carolina Supply Co . . . . . . . . . . . . . . 55, 970 
Paint, anticorrosive and antifouling, Raht� 

jen's  American Composition Co . . . . . . . . . .  55,908 
Paint, semi-paste, H. B. Davis Co . . . . . . . . 55, 851 
Paints for carriages and railway cars, C . A. 

Willey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55,913 
Paints of all kinds, enamels, stains, and 

varnishes, Acme White Lead & Color 
Works . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 842 

PapE-r and envelops, writing, H. S. Crocker 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,943 

Paper, blue print, E. G. Soltmann . . . . . . . . . .  55, 962 
Paper, colored and ornamented, Metaxin-

Fabrik Dr. Lillenfeid & Dr. Tedpsko . . . . 55, 877 
Paper of all kinds, fine writing, Woronoco 

Paper Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,914 
Paper packages or cartons for confectionery 

and popcorn, Dayton Paper Novelty Co. 55.976 
Pencils, lead, E. G. Soltmann 

55,951,  55, 953, 55, 955, 55. 993 
Pencils, lead, L. & C. Hardtmuth . . . . . . . . . . .  56,043 
PencilS, lead, E. G. Soltmann . . . . . .  56,055, 56,056 
Pencils or crayons, black and colored, E. G. 

Soltmann . . . . . . . . . . . . . . . . . . . . . . . . 56,994, 56,057 
Pens other than fountain pens, C .  Howard 

Hunt Pen Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 597 
Perfumes, C.  B. Woodworth Sons Co . . . . . . . .  55. 630 
Perfumes. Leffler Mfg. Co . . . . . . . . . . . . . . . . . . 56,015 
Petroleum for illuminating· purposes, refined, 

Standard Oil Co. of New york . . . . . . . . . . 55,910 
Phosphates, phosphites, and hypophosphites, 

L. J. Percy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 778 
Piano players, automatic, Autopiano Co . . . .  56,003 
Piano players, automatic, Simplex Piano 

Player Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pickles, Sqnire Dingee Co . . . . . . . . . . . . . . . . .  . 
Pile cure, H. J. Burke . . . . . . . . . . . . . . . . . . .  . 
Pills, J. F. Ballard . . . . . . . . . . . . . . . . .  :--. . . . . . 
Pills, Potter Drug & Chemical Corporation . .  
Pills, cathartic, J. Talford . . . . . . . . . . . . . . . . .  . 
Pills, liver and kidney, C . B. Mumford . . .  . 
Pills, powders, lozenges, tablets, and d ragees, 

J\.lariani & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pineapples, C. Ruiz . . . . . . . . . . . . . . . . . . . . . . .  . 
Pineapples, candied, Sipe & Sipe . . . . . . . . . . .  . 
Plasters and salves, P. Beiersdorf & Co . . .  . 
Plastic composition containing shellac, clay, 

and fiber, certain, Duranoid Mfg. Co . . . .  
Plastic composition made from animals' horns 

and hoofs, Kornit Manufacturing Co . . . .  55,984 
Plastic flooring and composition for making 

the same, Warren Brothers '.Co . . . . . . .  . 
POlisb, metal, S. N. Gold . . . . . . . . . . . . . . . . . .  . . 
Polishing compound. G. W. Hoffman . . . . . . .  . 
Popcorn, Albert Dickinson Co . . . . . . . . . . . . .  . 
Potash, Pennsylvania Salt Mfg. Co . . . . . . .  . 
Powder, face, Dr. Charles Co . . . . . . . . . . . . .  . 
Powder for diseases of plants and fruit trees, 

insecticide, J. Souheur . . . . . . . . . . . . . . . . .  . 
Powder, non-explosive lamp, E. E. Jennison 
Powder, toilet, M. Chubb . . . . . . . . . . . . . . . . . .  55,974 
Powder, tooth, Lambert Pharmacal Co . . . . . .  55, 690 
Powders, condition, F. G. Boynton . . . . . . . . 55, 593 
Powders, toilet, Sanitol Chemical Laboratory 

Co . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Preparation for skin and flesh food, Dr. 

Charles Co . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 888 
Preparations for obviating perspiration, D. 

Friedlaender . . . . . . . . . . . . . . . . . . . .  55. 746, 55.747 
Printed pictorial matter, Western Color 

Print Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,913 
Quinine preparation, Chas. H. Phillips Chem-

ical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55, 599 
Raisins and dried currants, Wilkinson, Gaddis 

& 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 883 
Remedies for c �rtain named diseases, Amer� 

lean Pharmacal Co . . . . . . . . . . . . . . . . . . . . . .  55,580 
Remedies for certain named diseases, Dr. 

Richards Dyspepsia Tablet Association . .  55, 674 
Remedies for certain named diseases, Victor 

Remedies Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 724 
Remedies for consumption. liver, and kidney 

diseases, Schiffman Co . . . . . . . . . . . . . . . . . .  55,784 
Remedies for diseases of the mucous mem-

brane of the eyes and nose, A. W. Peck 55, U49 
Remedies for nervous disorders, O. Battista 55,936 
Remedies for the stomach troubles of chil-

dren, D. P. Byrne . . . . . . . . . . . . . . . . . . . . . .  55, 596 
Remedy, certain named, G. W. Remsen . . . . 55,711 
Remedy for bowel complaints, T. P. Mar-

shall . . . . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  55,762 
Remedy for certain namE-d diseases, C. I. 

Shoop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 650 
Remedy for certain named diseases, Anti-

Uric Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 ,728 
Remedy for certain named diseases, National 

Remedy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 773 
Remedy for certain named diseases, Sana tor-

ium System Co . . . . . . . . . . . . . . . . . . . . . . · . . . 55,783 
Remedy for certain named diseases, E. A. 

Billingslea . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55, 884 
Remedy for certain named diseases, J. '.r. 

Mankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55,900 
Remedy for certain named diseases, J. C. 

Densten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Remedy for consumption . J. Nierhans . . . . .  . 
Remedy for gall stone, K. Weinreben . . . . .  . 
Remedy for indigestion, R. Dregen . . . . . . .  . 
Remedy for sldn diseases and eruptions, A.  

56,035 
55, G44 
55, 794 
55,738 

B .  Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 620 
Remedy for the cure of hen ves in horses, 

Mineral Heave Remedy Co . . . . . . . . . . . . . . 55,617 
Remedy in liquid and pill form, pulmonary 

cough, Lester H. Greene Co . . . . . . . . . . . .  55, 693 
Rheumatism cure, A.  V .  Garrison . . . . . . . . . . .  55, 681 
Ribbons. Pine Tree Silk Mills 00 . . . . . . . . . .  55. 780 
Roach and bug destroyer, M.  H. Greenfield 55,748 
Roofing, sheathing, waterproofing, and build-

ing felt, Barrett Manufacturing Co . . .  ; . .  55,919 
Rope and twine · manufactured from vegetable 

fiber, American Manufacturing Co . . . . . . . . 55,960 
Rope, cord, lines, a:pd twine manufactured 

from vegetable fiber, American Manu-
facturing Co. . .  . . . . . . . . . . . . . . . . . .  55, 961 , 55, 962 

Rubber belting. Carolina Supply Co . . . . . . . .  56,063 
Rum. II. R. !Hyers . . . . . . . . . . . . . . . . . . . . . . . .  55, 699 
Saddles. R. T. Frazier . . . . . . . . . . . . . . . . . . . . 55, 852 
Salad d ressing, Sprague, Warner' & Co . . . . . .  55, 834 
Salt for nervine preparations, soluble effer-

vescent. Chelf Chemical Co . . . . . . . . . . . .  55, 972 
Salve, Covillea Tridentata Mfg. Co . . . . . . . .  55, 671 
Salve, corn, Kohler Manufacturing Co . . . . . .  55, 760 
Salves, ointments, or unguents containing car-

bolic acid as an ingredient, J.  W. Cole 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,975 

Sardines and other preserved fish, M. Pita y 
Cia. S.· en C . . . . . . . .. . . . . . . . . . . . . . . . . . . .  55,781 

Sardines. canned, U. H. Dudley & Co . . . . . .  55. 739 
Sarsaparilla, J. Paradis . . . . . . . . . . . . . . . . . . . . 55,618 
Sarsaparilla1 fluid extract of, National Rem-

edy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 047 
Sausages, Rohe & Brother . . . . . . . . . . . . . . . . . . 55, 989 
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Sewing machines and their parts and at­

tachments, all kinds of, Wheeler & Wil-
son Manufacturing Co . . . . . . . . . . . . . . . . . .  55, 999 

Sewing machines, parts and attachments, 
Whe{�ler & Wilson Manufacturing Co . . . .  55, 866 

Sewing machines, their parts and attach-
ments, Wheeler & Wilson Manufactur-
ing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56. 109 

Shaving and whitening blades, L. Hardy Co. 56,070 
Sheetings. Belton Mills . . . . . . . . . . . . . . . . . . . . . .  55. 966 
Sheetings. Union Cotton Mills . . . . . . . . . . . . . .  55,998 

SENSITIVE LABOR ATORY BALANCE �g��g��� a��d 
d�IHllf�gs

�U�l�on�ot�i�d:��� 55, 937 

By N. Monroe Hopkins. This " built-up " lahoratory Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, 950 
balance will weigh up to one pound and will turn with a Sheetings, shirtings, drillings, ducks, osna­
quarter of a postage stamp. The ba]ance can be made burgs, denims, canton flannel. and cot-

by any amateur skilled in the use of tools. alld it wilJ Ship 
tl�g�ie,f,�o���sW;I�e

k
r �a��������i

.�� . ?�: g�:8g� 
work as well 'as a $125 balance. The article is accom- Ship logs and certain named lines, '.rhomas 
panied by detailed working d rawi ngs showing various . Walker & Son . . . . . . . . . . . . . . . . . . . . . . . . . .  56,058 

stages of the work. This article is contained in SelENA �hll'�S
nd 

ard�es��oRr��, �tf;s 
D��d 

G��l: ' cg���� 56. 084 

Dixon's 
�R. 

Craphite 
will prevent loss III 
compreSSIOn, ease a 
stiff bearing and inci­
dentally add to the 
life, power, speed 
and endurance of the 
machine: It' s the se­
cret of perfect lubri­
cation for all motors. 
F;very motorist shonld have onr 
special book on motor lubrica­
tIon. Address Dept. W. 

,JOSEPH DIXON CRUCIBLE CO. 
,Jersey C Ity, N . ... . 

HESS FU RNAOES 
CUT COAL BILLS 

�cf��rJ��a�fs g?gg::nrg��lygn,or�� 
iation and heat-control. Medium 
in price because we sell direct 
from maker to user. Book free. Hess Warming & Ventilating Co., 

916 Tacoma Bldg., Chicago. 

Eureka macnine Co. 
Manufacturers o f  

CONCRETE 
rIlXERS 

and 

Block 
Machines 

Write for Catalog A 
426 N Jackson St. ,  Jackson, Mich., U.S.A. 
RUBBER STAJ\IP MAKING. - T H I S  
article descri bes a simple method of making rubber 
stamps with inexpensive apparatus. A thorough l y  
practical article written b y  a n  aII!ateur who.has had. ex­
perience in rubber stamp making. One lllustratI�n . 
Contained in SUPPLEMENT 1 1 1 0. PrIce 10 cents. � or 
sale by .Munn & Co. and al l newsdealers. 

Wizard Repeating 

"The Battery 
With-er-bee" 

:Fiftv-two leading makers of automohiles 
and "motor boats adopted the Witherbee 

������
e
it ��\

t
;��luc�g���e�i;;�:t�Sl{o��:!� 

sparks and to run 1m aVQrage of over 
1 200 miles without recharging. 
' Send for booklet and name of satisfied 

useI' living near you. 
WITHERBEE IGNITEI� CO. 

552 W. 43d St.., New York City 

LIQUID PISTOL 
Will stop the most vi('iollS dog (or 
man) without permanent injury. Per� 
teeth' safl' to carry without danger of 
leakag-e. FlrflS and recharges by pulling the trigger. �oads 
from any liquid. No cartridges required. Over 6 shots III oue 
loading. All dealers, or by mail, SOil. Rubber�e()vered holster, Se. Extra 

Parker,  Stearns & C o . ,  2 2 6  South S t . ,  Dept.  G .  New Y o r k  

Tne cnautauqua Home Beading ComSH 
1 906 - 0 7 

E N G L I S H  Y E A R-N o . 6 
The 28th C. L. S. C. Year 

The Chautauqua Home Reading Faculty for this year consists of 
President Henry Churchill King, of Oberlin College. 
Professor Thomas Francis Moran , of Purdue University. 
Professor L. A. Sherman , of University of Nebraska. 
Professor Cecil Fairfield Lavell, of Trinity College (formerly of Univer­

sity Extension Society). 
Professor Katharine Lee Bates, of Wellesley. 
William J. Dawson, of London , and others. 

S U B J E C T S  
t .-The English Government Moran ; $ 1 .50 

Evolution a n d  actual workings of t h e  F;nglish System concretely com­
pared with the American System . 

2.-What is Shakespeare ? Sherman $ 1 .66 
Typical Plays Interpreted : Introduction to the Great Plays. 

a.- Literary Leaders of Modern England Dawson $ 1 .06 
Wordsworth, Tennyson, Browning, Carlyle, Ruskin. 

4.-Rational Living King $ 1 .25 
Modern Psychology Applied to F;veryday Life. 

5 .-ln the Chautauquan Magazine (Monthly) $2.60 
Imperial England LA VELL 

The Expansion of the British F;mpire. 
A Readlllg- Journey in Noted F;nglish Counties BATES 

Travel Articles in the England of To-day. 
F;nglish Men of Fame 

Character Sketches of Men of Art, Science and Philauthropy. 
Library Shelf of Supplementary Reading-Round Table with Programs 

and Outlines for Readers-Highways and Byways editorials relating to 
topics of the year, Bibliographies, etc. 

6.-English Year Membership Book .56 
Helps a n d  Hints f o r  Home Study. 

T E R M S 

Reduced Price for Complete Course 
Above, Postpaid, Cash with order. 

$7.25 

$ 5 . 00 

Any part or parts of the above Course will be sent separately, if wanted, postpaid, for 
the price opposite each title in the list, for Cash with order. The Reduced Rate applies only 
to orders for the complete Course, cash with order. 

CHECK WHAT YOU ORDER, COMPLETE COURSE OR I, 2, 3, 4, 5, 6. 

Name . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. A. 

Post Office . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

county . • . . . • • • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • • • • . . . . . . . . . . . . . . . . . • • • • . . .  State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

°RPiCn CHAUTAUQUA PRESS, Chautauqua, N. Y. TIFIC AMERICAN SUPPLEM ENT, No. 1 1 84. Price 10 j Shirts, dress. J.  Loewy . . . . . . . . . . . . . . . . . . . .  56, 1 02  
cents F o r  sale by M U N N  & Co. , 361 Broadway, New Shoe pOlis.h or blacking. Philipp Bauer Co 56,081 lL:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii�1 
York City, or any bookseller or newsdealer. Shoes, ladles leather, Wolf Brothers &

55�7i16, 56, 100 I 



SEPTEMBER 1 ,  1906. Scientific American 

Hammer the Hammer 
Accidental Discharge Impossible 

Every owner of an Iver Johnson has a 
double feel ing . of safety-safety as to 
protection of life and property, and abso­
lute safety as to accidental discharge ; for 
there is but one way to discharge the 

IVER JOHNSON 
In��l,"ATlc REVOLVER 

and that i s  to pull the trigger. 
In addition to the safety features of the 

lver Johmon is the knowleC:.;;e of abso­
lute reliability and accuracy al1d depend­
able quality. 

Iver Johnson Safety 
Hammer Revolver 
3-inch barrel, nickel -plated finish, 
22 rim fire cartridge, 32-38 $5 00 center fire cartridge • • •  • 

Iver Johnson Safety 
Hammerless Revolver 

Sold by Hardware and Sport­
i ng Goods deal ers everywhere. 
or will be sent prepaid on 
receipt of price if your deal­
er win not sUf,)ply, 

Shoes, leather, Peters Shoe Co . . . . . .  56,079,  56,080 
Shrimp and Similar shell fish, ('aIllled, Pass . 

Packillg Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,777 
Silks and silk mixtul'e textiles,  Silk Textile 

S k i n'����
r 

a�:�
o

���fsai� ' ��.���,' 'j,' Ii: 'l\1�(-;dI�I� 5 5 , 992 

C,o. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [l5, 896 
Soap, Colgate & Co . . . . . . . . . . . • . . . . . . . . . . . . . .  55,846 
Soap, medil'ated, Dr. Charles Co . . . . . . . . . . . .  55. R89 
Soap, scrubbing, Fred Fear & Co . . . . . . . . . . . .  55, 85R 
Soups and soap p(Hvders, Colgate & Co.  

55,847,  55, 848, 55 , 849, 55, 886 
Soda and salel'atus, baking powder, and sal 

soda , Cburch & Dwight Co . . . . . . . . . . . . . . 55, 66G 
Soda, hi carbonate of, Peullsylvania Salt )1fg. 

Co. . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 05!J 
Soda watpJ', non-aleobolic acidulated carhon-

atf'd, C .  H .  House . • . . . . . . . . . . . . . . . . . . . .  55 , 68G 
Soda water with or without the addition of 

flavoring materials, J. Matthews . . . . . . . .  Do , 764 
Sodium, thC'olJromate and sodium salicylate, 

preparations of, Knoll & Co . . . . . . . . . . . •  5 5 . 7:39 
SpC'C'ific for malaria, N ational Remedy Co . .  55,771 
Specific for tl'eatmpnt of the liver,  B .  S .  

R e a d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
SpeC'ifil' for worms, N ational Remedy Co . . .  . 
Specula, De V ilbi�s :Mfg. Co . . . . . . . . . . . . . . .  . 
Spool cotton, se\ving cotton, and thread, 

Amf'rican Thread Co . . . . . . . . . . . . . . . . . . .  . 
Stalk cutters. Moline Plow Co . . . . . . . . . . . . .  . 
Stal'ch, lump, S prague. 'Varner & Co . . . . . . . •  
S teel, C l'ucible Steel Company of America. 

�� ' Z 1() 
vd, ; 7-t-
56,OOH 

0(1,0:n 
56, O t H  
5 5 , 8a;) 

StoVE's. Federal S tove Co . . . . . . . . . . . .  ��,?�1�: gg:g�3 
Stoves. furnact's, and rangps, P . D. Beck-

'Yith . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . 55 , 854 
Suspelldf'I'S, Gordon Mannfaetul'ing Co . . . . . .  55, 60fl 
Syrup, Sprague, "� al'ner & ro . . . . . . . . . . . . . .  5 5 , &16 
Tablets and writing pads, O .  "r . �otting-

ham Co. , (now "New Century Tablet 
C o  . . ,

) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 (') , On() 
Tea, Sprague, "'Varner & Co . . . . . . . . . . . . . • . . . .  5 5 , 62:::; 
'rea, Chase & Sanborn . . . . . . . . . . . . . . . . . . . . . .  55, 664 
Textilps. cprtain named, Everett )Hlls . . . . . . G5, G04 
TpxtilC'R, cC'rtain named, G. ,,"Tillis & Co . . . . . .  55,7!-)(i 
Tin and terne plate, N .  & G .  Tavlor Co . . . .  56 0nO 
Tin and term" platE'S, Follansbee Brothers Co.  56,068 
Tobacco, sill()ldng', .J . F'. Zahm Tobacco Co . .  55, 850 
rl'obaccos, mallufu etm'pd plug, twist, and 

cut, Zimmer & Co . . . . . . . . . . . . . . . . . • . . . .  55, 868 
Toilpt pl'f'Dara tions, certain named, E. A .  

'l'�vist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55. 722 
Toilf't prepal'atiolls, certain named, Citizens' 

' 
",,'holesale Supply Co . . . . . . . . . . . . . . . . . . . .  55 , 809 

Tom awl j erry, A. Reinert . . . . . . . . . . . . • . . .  56, 082 
Tonic,  H. R. :Myel's . . . . . . . . . . . . . . . . . . . . . . . .  55 , 700 
Tonic and stl'engtbplling compounds, C L 

l\f. Omnf's . . . . . . . . . . . . . . . . . . . . .  , . . .  : . . .  : 55,775 
TOllie fol'  chil l s  and fevprs, N . .  T. Paschall . .  55,776 
rrOlt ie,  reconstructive h istogenetic, '1\ W .  

Stpmmler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55. 72] 
Tools, gilding, "r . H. Coe Manufacturing Co. 56, 1 0.8 
Tooth elpanillg paste, R. L. NewelL • . . . . . . . .  55,904 
To.ys amI toy-circus equiprpell t, A. Scho(,11-

b u t  C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 65:::; 
Tr�e \yash for spra�r ing treE's and shrub- ' 

ber��, liquid, .J. F'. Derror . . . . . . . . . . . . . .  56,036 
Trpphines, De Vilbiss .Mfg. Co . . . . . . . . . . . . . .  5 6 , 007 
Undershirts and drawf'rs made of linen 

\vovpn cloth , Earl & "' Uson . . . . . . . . . . . •  55 . 676 
Uric-acid- solvent,  Dusal Chemical Co . . . . . .  55,675 
Valve'S and cocks, H .  Mueller l\1anufacturing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 01 1 
Varnish and hard oil finish, Spokane Paint 

& Oil Co . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . .  fi5,881 
Varllish, shellac, .J. B .  D a y  & Co . . . . . . . . . .  55, 892 
Varnishes and enamelR, brewers ' ,  Jno. 'Verner 

& Cn. G .  m .  b.  II . . . . . . . . . . . . . . . . . . . . . . 55, 897 
V,f'rmifugp. Gilpill, Langdon & Co . . . . . . . . . .  55,607 
" eterinal'Y lillillPnts, M. M.  Gordlpy . . . . . . . .  55, 608 
Veterinary rpmcdy for lump jaw, F. J .  

Heine • . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . .  5 5 , 684 
Veterinary remedy for poll evil and fistula, 

Rhinol l\[f'dicine Co . . . . . . . • • . . . . . . . • . . . . .  55 , 619 
Vinegar, :\f. A. Gedney Pickling Co . . . . . . . .  55. 826 
Washing compound, 1,\ SteeL . . . . . . . . . . . . . . . 55, 862 
Watch dials and watch movements, Rode 

"latch Co. . • . . . . . . . . . . • • • . . . . . . . . . . . . .  55, 647 
\\"" atch :>I!ovements, Hampd�n ,,"'atch Co . . . .  r15 . 944 
Watches and clocks, rriffany & Co . . . . . . . . . .  56, 1 0.5 
"'""ater, purified , A . Rl'hant7., Sr . . . . . . . . . . . .  55, 860 
"'Tater, table,  J .  Ries . . . . . . . . . . . . . . . . . . . . . .  55,7] 4 
Wax, bite, Crown Dpntal La horatory . . . . . . . .  55, 924 
'Vhf'at, cooked and flaked, "Force" 1'-'ood Co. 5 5 , 8 1 6  

ELECTRIC LAUNCH MOTOR. _ THE I Wheat, cooked, and flaked, II·O ( HornbY ' s " "  
design in thi s papp.r IS for a motor of unusual simplicity \Vhi g�i��
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ai:��� "�hi�ky, ' A .  Rauer & Co . . . . . . : : : : : : : : : : : : : :  55 :6f>2 

o v�r all and 4 feet 6 inches beam, draw mg 18 inch es. and i "':h �Sk.�, � rf'en & Kel1lwdy . . . . . . . • . • . . . . . .  5g , q �0 

i� capab1e of prdpellin� such craft at a speed of _ 7  m i les 

I 
"�h�sk;\ ,  �. B resnahan & Son . . . . . . . . . . . . . . .  50. Ubl 

per hour. Il lustrate.} with 21 cuts. See 8CIENTH'iC '\h�slQr, J. Debar . . . . . . . . . . . . . . . . . . . . . . . . . .  55 , 672 

AM"��TCA� SPPPLE.:HBNT • .  No. 1202. Price 10 r-ents by "'r h �sky , Ii". Chevf}liel' Co . • • • . . • . . . . . . . . . . . . .  55, 679 

mall,  Tram t h 1s office and fr0m ii i )  new8dealers. " hISky, R. J.  hohlman . . . . . • . . • . . . . • . . . . . .  5 5 , 689 
�______ "�hisky, "'''. Lanahan & Son . . . . . . . . • . . . . • . .  55, 69 1  

'Vbiskr, Luyties Rrothel's . . . • . . . . . . . . . . . . . .  55. 695 
Whisky, ).fey e r  :\fal'x Co . . . . . . . . . . . . . . • . . . . .  55 , 696 
Whisky, I�". l\1urphy & Co . . . . . . . . . . . . . . . . . . . .  55 69R 
Whisky, Old Kentucky Distillery . . . . . . . . . . 55, 702 
",rhiskr, Rosenfield. Bros. & Co . • . . . . . • . . . . . .  55 . 7 1 5  
Whisky, W. P.  Squibb & Co . . . . . . . . . . . . . . . .  55, 720 
Whisky, Chir-ago Distilling Co . . . . . . . . . . . . . .  55, 732 
,,"'bislQr, P.  Dem psey & Co . . . . . . . . . . . • . . . . . .  55, 7:J7 
",Vhisky, �I. J.J. Eppstein . . . . . . . . . . . . . . • . . . . .  55 , 742 
W"bisk.Y, Harris .  Johnson & Co . . . . . . . . . . . . . .  55, 750 
"rhisky, O .  II. K iefer . . . . . . . . . . . . . . . . . . . . . .  55,758 
Whisky, B .  W .  Le Compte . . . . . . . . . . . . . . . . . .  55, 761 
\Vhisky, Sol Rauh & Sons Co . . . . . . . . . . . . . .  ;') 5 . 7 87 

. Whisky, K. 111. P r i  . . . . . . . . . . . . . . . . . . . . . . . .  55,m2 
"Thisky, A. A . ",rolf & Co . . . . . . . • . . . . . . . . . .  55, 797 
Whisky, H. Campe & Co . . . . . . . . . . . . . . . . . . . .  55. 8IJ5 
"" hisky, Columbia D'istilling Co . . . . . . . . . . . .  55,810 
\'Vhisky, B.  J. Kohlman . . . . . . . . . . . . . . • . . . . .  55, 824 
Whisgy, T.  E .  O ' Keefe . . . . . . . . . . . . . . . . . . . . . .  55, 830 
Whisky, 111. J .  Bligh . . . . . . . . . . . . . . . . . . . . . . . .  55, 967 
Whisky, 1\'1. L. Eppstein . • . . . . . . . . . . . . . . . . . .  55, 979 
Whisky. 'l'heohald & Son Co . . . . . . . . . . . . . . . .  55,996 
Whisky, Wright & Ta)· lor . . . . . . . . . . . . . . . . . .  5G.OOO 
Whisky, Union Distilling Co . . . . . • . . . • . . . . . .  5H,023 
W"hisk,v, D.  Holzman & Co . . . . . . . . . . . . . . . . . .  5 6 , 034 
"rhisky, R. A. Splaine & Co . . . . . • . . . . . . . . . .  56. 054 
"�hisk.v, Bachtold & Achel'mann . • . . . . . . . . . •  56,061 
"''''hisky, A. Raum & Sons . . . . . . . • . . . . . . . . . .  5,6',062 
Whisky. J.  H. Schwartz . . . . . . . . . . . . . . . . . . . .  56.087 
"Tl?-isky, J. Hpengh�I' . . . . . . . . . . . . . . . . . . . . . . . .  56,089 
\\Thisky, D nlon Di�tilling Co . . . . . . . . . . . . . . . .  56,091 
,,'hisky, N . .:\1. Uri . . . . . . . . . . . . . . . . . . . . . . . .  56, 092 
Whisky. Irish. John Power & Son . . . . . . . . . .  55 , 687 
�Vine. California 'Yine Associa tion . . . .  5 :3 , 662, 5 5 , 6-63 
Wine champagnE', G. II. l\Iumm & Co.  

55, 641 to 55, 643 
Wool and ('otton piE'ce goodR, Pacific Mills  55, 704 
Woolf-n batistes, Blodgett. Ord\vay & 'Veb-

bel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55, G!12 
"ToolE'll pie('p goods, Beehp-\\'ebber Co . . . . . .  55,629 
Yarns, cotton. Shaw, .JardiIw & Co . . . . . . . .  5 6 . 052 
Yarns,  cotto n ,  IVfcCortl:el & Co . . . . . . . . . . . . . . 1)6,072 
Yarns. pmhl'oidE'l"Y.  knitting,  and cl'ochetillg, 

Dextpl" Y a rn Co . . . . . . . . . . . . . . . . . . . . . . . .  50, 065 
Yeast, National Distilling Co . . . . . . . . . . . . . .  55, 768 

r . LABE�S 
' .'Bison, " for canlled sugar corn, Cokato Can-

ning Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,051 
" Fliekel' . " for cigarettes and tobacco, S. 

B I'isk . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 049 
"Luxus , "  for beer, Fred Krug Brewing Co . . 1 3 , 050 
"The Standard of the 'Vorld . '  for enamelpd 

\vare. Humphryes Mfg. Co . . . . . . . . . . . . . .  1 3 , 05:3 
"Togolin, "  for a s\veeping compound, B .  Zelle 13,052 

PRIN TS. 
"Burnham ' s  .Tf'llycon , "  for j E' l1;V dpssert, Sack-

ett & W ilhelms Lithio. & Ptg. Co . . . . . .  1 , 758 

A printed copy of the specification anrl drawing 
of any patent in tho:! foregoing list, or any patent. 
in print issued �ince 1863, will be furnished from 
this o1fice for 10 cents, p rovided the name and 
number of the patent desi red and the date bt..· 
given. Address MUDn & Co. , 361 Broadway, New 
York. 

COMFOR'l' and health are destroyed and life endangered 
through breathing impure air,  poisoned with smoke, 

dust and gases from old-fashioned top-feed furnaces 
and stoves. Besides absolutely guaranteeing to you 
the purest, cleanest and healthiest heat obtainable at any price, the 

Peck-Williamson Underfeed Furnace 
Will Save You 1 -2 to 2-3 on Coal Bills 

You get dividends in health as well as in dollars. Smoke, 
gases,soot and dirt cannot escape from the Underfeed. Entirely 

consnmed by fire which burns on top, 
these waste - elements in Top - feeds 

are turned into heat units in our Underfeed. 
An eminent physician. Dr. H. E. 

Ramsey, of Allegheny, Pa. , gives the 
Underfeed a clean bill of health. He 
recently wrote us: 

• •  , i n stalled one of your Underfeed Furn aces last Fall. We h ave ten 
registers h eati ng that many rooms. I p u rchased 300 bushels of slack 
at 60. per bushel, a n d  h aV'e 50 bushels Jeft. I think the U N D E R F E E D  Is the 
best f urnace on t h e  market and very �Iean a n d  economical. Two of m y  
neighbors w i t h  t h e i r  expensive h o t  water system s  used four times t h e  
q uantit,. o f f u e l l d i d  i n  dollars a n d  cents, and nearl,. always h a d  a vol u m e  
of s m o k e  e q u a l  to a sma l l  r o l l i ., g  m i l l  coming out of t h e i r  chlmne1.. l l ik. 
the PGGk-Wil i iamson U N D E R F E E D  a l l  right. ' ·  

. Mind you, this is only one of hundreds o f  testimonials. We'd 
lIke to send you a lot of them, with the illnstrated UNDERFEED 
boo1!:let, full of Furnace facts. Heating plans and services of our 
Engmeermg Department are yours- absolutely FREE. Write 
to-day. Please give name of local dealer with whom you prefer 
to deal. 

THE PECK-WILLIAMSON CO., 35'  W. Fifth St. , CINCINNATI, OHIO. 
Dealers are IAvited to Write for Our Attractive Autumn PropOSItion. 

MAN WANTED 
tn th.e REAL E 'i T A TE B U S I N ESS. N o  canvassinl! or 
&dlCltIng reqUIred . Expel'lence unnecessary if h onest 
ambiti9us, and willing to learn tbe busi ness t horoughly 
by mall ar.d become our local represen tative. Many 
make $300 to $500 m onthly. Write at once for full par­
ticulars. Address either office. 

NAT I O N A L  CO-OPERATIVE R E A L T Y  C O .  
Suite  74.  5 2  Dearborn S t . ,  or S u ite 7 4 ,  1 4 1 0  " H "  S t . ,  

Ch icago, I l l .  Wash i n g t o n ,  D .  C .  

YOUR PA TEN T 
Carefully Developed nay Be a Success ! 

. Develo pment o� ideas, ex periments. models. S pe· 
Clal�y, sm all macll ln�ry and tine instruments. Modern 
���g�1��t E��g���y

a
IEn

o
�tp;:eI'BR���TE�aD�f�d�:���' 

115 Court Street. Hoboken, N. J. Two mInutes from 
O. L. & W. Depot. 

ELECTRICAL APPARATUS REPRE· 
'SE}nted by Con.venHonal Diagrams in Drawings.- Fifty 
dI�grams ShOWIng. the uSl1:a1 m ethod of Illustrating elec­
trICal .appa�atus III d rawmgB. A labor �mving paper. 
ContaIned III SUPPLEMENT 1 1 0 6 .  l.Jrice 10 cents. 
For sale by Munn & Co. and all I!ewsdealers. 

Scientific Color Printing 
We have added to our large printing es­
tablishment, and now have i n  successful 
operation, a most complete 

Photographic Color Department 
equipped with the largest cameras, best pos­
sible i nstruments and printing machinery 
for making 

Fine Colored Reprod uctions 
by our Photo-Color Process. 
f!: Paintings, Objects of Art, Rugs, Carpets, 
Commercial Designs, and articles of mer­
chandise faithfully reproduced i n  all their 
natural colors, i n  any quantity. 
(f Periodical Covers, Artistic Book and Cata­
logue w 0 r k , Calendars are among our 
specialties. 

We SPARR ELL PRINT 
265 CONGRESS STREET BOSTON 

SPARK COILS 
Their Construction Simply Explained 

Scientific All1erl can S u p p l c ll1 e n t  1 60 describes t h e  making o f  a lJi-inch spark 
coil a n d  condenser. 

Scie n t i fi c  .� lDerican Su pplell1ent 1 5 1 4  tells you how to make a coil for gas­
engine ignition. 

Scientific A ll1ericall Su p plelDent 1 522 explai n R  ful y the construction o f  a 
j u mp-spark coil and condenser for gas-engine 
igmtilw . 

Scie ntific AlDerican S u pplclD e n t  1 1 24 describes the construction o f  a 6-inch 
spark coil 

Scientific AlDeric a n  S u p plelDent 1 0 8 7  gives a full account of the making ot 
an alternating current coil giving a 5-inch 
spark. 

Scie n ti fi c  A lDerican S lI p p l e lDe n t  1 527 describes a 4-inch spark coil .cd con­
denser. 

!'\cie n t l fi c  A lD c ri c a ll  S u p plell1 e n t  1 402 g' i VfS data f o r  the construction of coils of a definite length of spnrk. 
The above-mentioned set of seven papers 

will be supplied for 70 cents. 

Any Single copy will be mailed for 1 0  cts. 
MUNN all. COM PANY. Publis.hers 

361 Broadway New York 

WANT E D . -Structural Steel W ork Dra.ftsmen llnd 
AS!3.istant 1'5trnctu,ral Steel Work .Draft smen . Pay from $3.t12 to $tdJ4 per diem. An examInation will be beJd at tbe Navy Yard. Brookl yn. N. Y., September 12 1906 for the purpose of e8�abl�shing an eligible register for' the above. For applIcatIon and fUrther lnformatioll ad ... dress ' �  Commandant, Navy Yard, Brooklyn, N. Y." 

LET 'U S B E , YOU It FACTORY 
W R IT E  FOR ESTI MATE ON A N Y  ARTI C L E  

Y O U  W A N T  M A N U FA C T U R E D  STAM PINGS,  M ODELS, ' EXPER. WORK WRITE FOR FREE BOOK LET 
T H E C LO B E  M A CH I N E .... STA M P I N C  CO. 9-70 H Q m l lton St., Cl evela n d ,  O. 

AUTOMOBILE Il"lSU�ANCE 
Every owner of an A u r o  should insure h i s  car against 
108s or damage, wh ether in act ual riding or i n  transit. 
We fully i�lsure y ou a�ainst ::,uch IOSB or damage, how­
ever sustaIned. Premmms low lJ'ullest reliability. 
B. W. BEALS. '-6 William �tre"t. N ew York 

WE MA KE GOOD 
modeJ�. W e  d o  experimental work. and d o  i t  good. \;V e 
manufacture and sel] e lectrical and mechanical appal'''' 
atus at the correct prices. Agents wanted everywh ere 
United Electrical Mfg. Co., 53 Vesey Street, New Y ork: 

I B d -DO N ' T  DRINK- W I a Onr Filt,�, Purify, D,ndori,., at B r D8colt)flze. Booklet  Free. 
Buhring Wat er Purifying ('0. tit; !\lurray St. , New York 

S H O P  R O O-M T O  L E T  
FU LLY E Q U I P P E D  MAC H I N E  S H O P  

S. A .  NICHOLAS. 30 Greenwich A venne 

l-r'J�t1� ( ' orliss Engines, Brewers .l.�!5 and BottJel's Macbinerv. 1'HE VlT,TER 
• MFG. ('0. !:l9!-I Clint on St., Milwaukee, Wis. 

MODELS '" E X P E R I M E N T A L W O R K .  
Inventions developed. Special Machinery 

E.  V_ BA I L LAR D . 24 F rankfort Street .  NeW'York.  

RUBBER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS 6: CO .. 228.229 South Street. New York ---------- �-��-- � -�-�--�- ---

OLD GOLD, SILVER AND PLATINUn BOUGHT 
Ship to us and we will remit cash immed i a L ely. 

A S H ER KLEINMAN, 250 Bth Ave . •  N. Y .  City, N. Y. 

W .  B. KN IGHT MAOH I NERY 00 .  
Mfrs. o f  Special Machinery and Tools 

20 1 9  to 2 0 2 5  L u cas Ave . •  ST. LOU IS  

MODEL'SlCH ICAGO MODEL WO R K S  
17.9 E. MADISON S T  CHICAGO IL L £STABLISHED I867 W R I T E  F O R  CATAlOGUE OF MODEl S V P P'U E S .  

Model R n d  FX\lerimen l al W ork. Y ears of ex­
perience. M. P. Schell, 1759 Union �t,. SaIl Franciflco. 

L f N ENOI D.-A MOLDED MATERIAL M A D E  OF P U R E  L I N E N  
C RA N E  BROS.  M A N U FACTU R E R S ,  WESTFI E L D, M ASS.  

B E  A W A T C H M A K E R  
Send for our free book', How to he a Watchmaker. Stone 
School of WatchmakiI!l', 004 Globe Bld�. , St. Paul, M inn. 

Removed to 132 Milk Street. 

ARE YOU SATISFIED 
WITH YOU R. PRESENT LO CATION 1 

Do you want to establish a plant in a field 
where conditions are more favorable ? There 
are locations for factories of all kinds on the 
Lehigh Valley Railroad. It will pay you to 
investigate. Address or call on 

P. H. BURNETT, Industrial Agent, 
143 Liberty St., New York 

Canadian patents may now be obtained by the 1n- • 
vento l's for any of the inventions nzmed in the fore· 
going li st. For terms and further particulars .11.=======================================::1.11 .ddress Munn & Co. , 361 BroadwR;', New York. 
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[i;'�';ij*,il 
stands for "The Original and First GASOLINE 
ENGINE of the WORLD." Stationaries, Portables, HQisters� Pumpers, Sawing 
and Boat Outfits, COllloineti with Dynaillos. 

Also Manufactured and Natural Gas, KeroHene. 
Se l o rl for Catalogue and State Power Needs. 

CHARTER GAS ENGINE t:O.,  Box 148, Sterling, 111. 

�" ca" lu A lf val'ietI es at i o w e s (  pnces. Best Uallroad I I  S Track and 'Vag'on o r  Stock Scale� made. 
Also 1000 useful artiCles, including Safes. 

. SeWIng M.achines, BiCYCles" TOols. etc: �ave 
Money. Lists Free. CHICAGO SCALE' CO .. Chi cago. III. 

GeQrge , White Com,pany 
Fine Experimental Machinists 

OFFIOE AND WORKS : 
22 and 24 Morris St., JERSE Y CIT Y, N .· J .  

'Phone 1554 

We Investigate, refine and perfect Crude J deas or 
Inventions, reducit::g them to ( ' ommercial Value. 

Experimental W Ol'li., Mech an ical Drawing:.;. \Vork­
iug Models of Patented and other [nventiolls. 

Special llf aelt inery, Jigs, rl'ools and Dies. 
Speci a l  llIotors4 Hydrocarbon, Steam, Compressed 

Air, and rl1urbine M otors. 
Perfect and Construct Automobiles, Air-Ships, and 

�'] ying Machines. 

I Call and See A Pew Things We H ave Done I 

Bausch 6. Lomb 
Reading Glasses 

The lenses of these large magnifying glasses are carefully ground and polished and are mounted In durable Dlckeled rim 
with ebonized handle. Every SCIENTIFIC A:VIERICAN reader 
ou!ht to have one of these glasses. There are hundreds of thin�s 
in every day work that are easier to see with a little magnification. 

PRICES' 2 incb lens, $0. 75. Post PaId Catalog on 
• 3 inch lens, 1. 20, Post PaId. request. 

Ba.usch eli. Lomb Opt. Co •• Rochester, N. Y. 
NEW YORK BOSTON WASHINGTON 

CHICAGO SAN FRANCISCO 

ITPAYS BIG M t· p- . t 
� . 

::bli:Sw��h 0 Ion l e u re s 
NO EXPERIENCE NECESSARY 
as our instruction Book and 
HBusines8 Guide" tells all. We 
furnish Complete Outfits with 
Big Advertising Posters, etc. Humorous dramas briIIl,ful offun, 
travel, history, religion. temper­
ance work and songs illustrated. 
One man can do it. A�tonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches. school houses. lodge 

halls, theatres, etc. Big profits each entertainment. Others 
�o it, why not you'1  It 's easy ; write to us and we'l1 tell you 
now. Catalogue free. AMUSEMENT SUPPLY CO .. 467Cbemical Ba.k Bldd •• CHlGAGo. 

Can You Draw This ? 
Copy it as welJ as you can, send to us 

and we will /live you a hand sc'me port­
folio of drawings by t n e  not ed artist, Ch arles 
Lederer. A course of lessons by mail, f\t 
home, may qualify you to earn a good salary 
aR an artist and cartoonist. Instructi on i n­
dividual and exactly ad3,pted to your talent. 
THE LEDERER SCHOOl.  OF DRAWING 

Chattanooga, Tenn. 

THE MIETZ 6. WEISS 
Send 10' OIL ENGINES Catalogue 

Statio nary 1 % to 80 H. P .  
Mari n e  3 %  to 1 00 H .  P. 

Use KEROSENE and FUEL 
OILS. Direct connected Gen­
erators. Pumps. Air Compressors, 
Hoists. etc. Thousands in use in 

-all-pam-of the·worid. 
A U GUST MIETZ 

128-138 Mott St. , New York, U.S.A. 

Scientific American 

IPl[� SAVETIME,� 
NIT AND lmPrR 

Without Fisk Tires you are simply 
'wasting Tin1e, 11oney, Temper and 
Comfort. They are the only tires 
constructed on Strictly Scientific 
and Practical Principles. 

POSITIVE LOCKING DEVICE 
-Insurifig SAFETY. 

ALL AIR ABOVE THE RIM 
-Affording COMFORT. 

SUPERIORITY OF QUALITY 
-Guaranteeing DURABILITY. 

Our production for '06 i� the finest that 
we ever offered, representing, not merely 

high grade exterior evidences, but H onest 
Quality-" Fisk Quality "-that is at present 

unsurp assed.-Truly 'twill be worth your while to 
buy Fisk T ires. 

We should like to send you a l ittle printed article on tires. 
THE FISK RUBBER CO • •  Chicopee Falls, Mass. 

S TEA M  US ERS 

nainDow Packing 
The original and only genume 

red sheet packing. 

A WATCHMAKER 
Bradley Polytecbn'ic Institute Horological Department 

Peoria, 11l1nois 
Former-Iy P:lb-OllS H.  rological Inst. 

Largest nnd Rest Watch School 
in America 

SEPTEMBER I, 19<'6. 

COLD GALVAN I Z I N G .  AM�R ICAN PROCESS.  NO  R OYALTIES. 5AMPL£5 AND I NFORMATION O N  APPLICAT ION .  
N I C K E L AND 
E l ectro· Plat ing 

Avvaralus ana Material. 
THE 

H a n s o n  & � a n W i nkle 
Ce., 

N' e,,' a l' li .  N. J .  

30 & 32 S .  Canal St. 
ChiCal':o. 

The speed of the auto depends to a 
large extent on the "spark". Sparks pro. 
duced by the Apple Ignition System get every ounce 
01 power possible out of your motor. 

All authorities agree that storage battery cur· 
rent produces the " fatt e s t " and hottest sparks-the 
kind that ignites the whole charge at one i nstant. 

But storage battery current, to b e  at its best, 
should be drawn from an in exhaustible supply-as 
furnished by the Apple Ignition System. 

This consists of the Apple Storage Battery, 
which is being constantly charged by the Apple 
Battery Charger, as fast as the Battery gives oft' 
current. It provides ample available current for 
the starting spark, electric lights, electric horns, 
annunciator bells, etc. 

The Apple Battery Charger is a. complete dynamo, built and 
designed as well as any dynamo made, irrespective of s ize Qr use 
for which intended. It is run by the fly-wheel of the ingille, 
and provide. a source of current that will not fail you. 

When yon write state whether your engine is U make and 
break " or " jump spark." 

Manufacturing Co. 
98 St. Clair St. 

Dayton, 

BACKUS 
GAS &. GASO LI N E  ENG1N.E 

S i m p l e. Eco nom ical,  D u ra b l e  
S u itab l e  for a l l  k i nds of work 

BAC K U S  WATER M O T O R ,  cheapest power known 

Write for circular s>ui priee8 
The ,only .effective and most 

ec.o�� ,!Wrgc, p�g)ri m'"­
istence. ' ��Jm Mot6f"i�rj:i1_BAC __ K� .. S. .. �_�I_�_, M_.OJ_."� .. _ 1O .... Wl.d .......... ,..A ...... f � ...

. 
'It ... ·. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 
word Rainbow in a diamond in 
black, three rows of which extend 

the full len�th of each roll. 

The Smoothest Thing That Runs 
Noise Friction and Lll(ertainty nducecl to a minimum.. 
The r�sult of a hi,,.h standard of wanufacturing-which means every 

piece of metal testf'cl"'::not lly l"lIle of thumb, but by scientific methods, 
on a test,ifi� machi'ne ·built for the ' purpoi:!e. 

From. foundry to user, th," 1)ETHOI,!, �UTO.MARINE MOTOR 
pass��.:,n �:ev

a�;�kfl�a1e() ��1)'1� °X'uO[��;lz��i��e��soline engines 
this year, not merely a,sse.n�bling 'parls rna,de in various factories. 

WE MANUFACT U R E  T H E  M OTOR C O M PLETE 

AND G UARANTEE EVERY M O T O R  W E  M A K E  

t %  H. P. . $33. t 5. Engine only 

3 H. P; will develop 4 H. P. , $44.00. Engine only 
For 8t�t�onary power pnrpil'!e"" we eqy ip theflP engines with the Auto 

Arliuf\t.�h" {iovernor, at an addition oP $5�nmkillg one of the most 
satisfac:*or.J' gasoline engines for power pnrposes l)Uilt. 

1 l�7 �tH�
o
p.ca�31�c;u;�'8��lJY��[ab\�t&��::!��. Motori:! 

Str�w matbin� 
• Produtts ., 

in HIGH BRASS, LOW BRASS 
and STERLING SILVER 

from 1 inch down. 

11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
Quotations Made From 110del 

or 'WorkIng Draw. ngs 
I I I I I I I ' I I I I I : I I I : I I I I I , I I I I U I I  1 , 1  1 1 1 1 : 1 : 1 1 1 1 ' 1 1 1 1 1 : 1 1 1 1 1 1 Manufactured exclusively by 

PEER.LESS R.UBBER. n FG. CO. 
1 6  Warren St., New York 

DETROIT AUTO=l1ARINE co. GEORGE W. D O V ER CO. '?�
G
wHade �u, i lding, C:eve la�" .�,:. ?o

h
"kiO Factory B 1' • •  ALL, �. gr, . � v " � PrOVidence. R. i. 

'The Bourse, _________________ _ 

The only builders of AutoHMarine Engines 
in the World 

-------------'------- , ---------�-----'- '-

T 1 ,  T l '  T l '  FOR DEPENDABLE POWER 
00 s .  00 s .  00 s .  

and all you want to know about 
them. Our Tool Catalogue No. 
2"2 is a cloth-bound book of 950 
pages. If you want to " know 
it all " a bout Tools you to;honld 
send for this book at once 
Sent post· paid on receipt of 
$1.00 which will be refunded 
from your 11 I'st purchase from 
us of $10.00 or over. 

nONTGOMER.Y & CO. 
lOS Fulton Street, N. Y. City 

PORTABLE CONCRETE 

Block Machine 
Ambiti ous young men can start 

tine b usiness, immediately profita­
ble, easily expanded. 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 200 blocks per day. Whole outfit 
costs $120.00. 

Sand, water and Portland cement 
only materials  req'1ired. Sent on trial. 

T H E  P ETTYJ OH N CO.  
6 1 5  N .  6th St.,  Terre  Haute.  Ind.  

]'or power t b at will give y o u  t h e  best service with the 
least troubl e and eXI?Pllse to you-power adapted to 
your particular requIrements- . 

Get an I. H. C. 8:::oi'i':.� Engine 
Because it is built more simply, along more practical 

hnes, than any other high �ade Engin e. 
For fuel use gasoline, gas or d atured alcohol. 
Let us show you how and w y it will save you tim e, 

money and bother. There are good rettsons and 
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ing
, H°S'�!���!r��ti6�tl0. 12 and 15 H. P. ' 

Portable, 6, 8, 10. 12 and 15 H. P. 
Vertical 2, 3, 4 and 5 H. p. 

Internat ional  Harvester C o m p a n y  of A m erica ( I nc . )  
'" () Monroe Street. Chicago, Ill. 

Whitewash Your Buildings D U S ! L E S S 
• 

I I  \ At Lowest Cost Hous�£I�anlng matbln�ry 
I I  With a Progress Spl'aying and Stationery Plant 
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:�;7/'\�h����:ashO�� for private residen-

���� �\t;��K���\� ���O�a
s
i��d ���� �:�:ingPO:�� do better work than with a rent. $3 50 and up. brush, It is also adapted for 

State size of house. sprt>ading disinft�etants, 
dt>stroying insect pests 
nnd diseuses on tree1l, 
f l' 2' c t a b l e s  and other " I a n t  8 ,  extinguishing 
fil'('S, washing lfindows, 
wagons, pte., and other 
1 ' 1 1 1  poses. The machine is 

really a liLtl .. water hysttllll on wheels because the easy 
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own level. The Prog-ress, I:? g:alloo siz!:, costs only $21 .00 : the'29·�Uoo..ffi.fte;�. h wili-last -a-Jif�e ..aRd -pa.ys-for 
itself the first year. Other tYlles of machines sold as low as $9 and $10. Write tor detailed deseriptioD. 

Dayton Supply Co. , Dept. R. Dayton, 0 

Private plants for 
office buildings. de-
panment stores, etc, 

Portable plants 
for residential clean­
mg business. $2.000 
and up. We sell 
exclusive city rights. 
Over 85 companies 
now-GlWFat.ing�-· 

(jeneral Compressed Air House Cleaning Co. 
I 4467 Olive Street. St. Louis, 110. 

700 Kimball Hnll, thieag� 

HANDSOME PROFITS 
are realized by growing pineappleR in 
Porto Rico. Our coBperativ plan allows 
non-residents to obtain plantations by 
small monthly payments. Large annual 
returns and absolute security No frosts, 
no tariff. cheap labor and cheap freights. 
If you want to know all �bout beau,titul 
Porto Rico n n d  our attractIve prOpOSItIOn 
send for free booklet. 

LA FORTUNA FRUIT CO. 
1 lI1adison Ave. New York 

The Way to Get Out of a Hole 
Is Not to Get into It 

In measuring w i t  h this 
Combination Tril le-
beam RoJ l e.l' Gau<o: e you iji- ...,1,", =.,.=",�,i, 
ean't mal{e a mistake. 
A convenience. a labor­
saver for single. d ouhle or triple measure w e n t fl"  Pol­
ished and nickel-plated. $1.25, postpaid . ()ataZogue free. 
GOODELL· PRATT C O M PA N Y  G reenfi e l d ,  Mass. 

T il E  B E R K H E L D  FILTER 
T h e  Stannard of the W orld 
The only tl l ter removing typhoid 
and cholera baCilli from the 
water. Tested and recommended 
by Bacteriolo,!lists all over the 

world The- greatest invention in the fil­
ter techniC aurjn� tns last ten years. 
The filter giveR water in smalJ and large 
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bOiling in water. Send for circulars to 
BERKEFELD FILTER CO. 

4 Cedar St'J'eet, New York 

II·BflElD"·IPJNf� 
. 

• Y • C·1tS LV- ell Jr. _ �HD1'.uJf C1fIUN.I1I .. is-A 
16 to _, Soal. ClUa'OR I!Ib .. t. 


