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THAT FIRE PERIL AGAIN. 

Once more we have received clear Warning of the 
fire peril which confronts the congested business cent 
ers of our large cities. This time it was in the Adams 
Express building, one of several very old and inflam 
mabIe structures, that stand on the west side of lower 
Broadway, just below Trinity Church. The conditions, 
as far as the buildings were c"Oncerned, were ideal for 
a great conflagration, for theY' were quite open to the 
sweep of a prevailing wesf�rly wind which, 'had it 
been stronger, might well have cal'l'ied the fire across 
Broadway into the great mass of tall buildings in the 
Wall Street district opposite. The situation would 
have been decidedly critical under ordinary circum
stances, for the fire swept rapidly through the Adams 
Express building, and was raging fiercely very soon 
after the blaze started; but what made the fire strongly 
suggestive of another Baltimore disaster, was the fact 
that for the first half-hour of the efforts of the Fire 
Department, although the engines were driving under 
a: full head of steam, they had difficulty in raising even 
small streams of water to the third and fourth stories 
of the burning building. In other words, the water 
supply- in the mains was for some reason or other very 
low, and quite inadequate to keep the fire engines 
going at full capacity. This was noticeable in the 
case of the first of the water towers to be started in 
1'Jroadway; for, although three lines of hose are us
ually sufficient, in the present case it took six lines to 
throw a stream of the proper volume. The dangers 
from fire to which the city is exposed are fully ap
preciated by our very efficient Fire Department, and 
a hhl.t of this was given in the fact that although 
only one five-story building was immediately involved, 
the "double nine" call was sent out, and engines hur
ried to the fire from far up town. The early concen
tration of such a powerful force at a fire of really mod
erate proportions, suggests that the Baltimore disaster 
has rendered the Fire Department doubly apprehen
sive of the ever-present danger of a widespread con
flagration; and it is gratifying to learn, as we go to 
press, that the Board of Estimate has voted an ap
propriation of $5,425,400 for the installation of the 
high-pressure auxiliary water supply, that was recom
mended by the engineers of the Department of Water 
Supply, Gas, and Electricity. 

....... 

THE BLOCKING OF THE PORT ARTHUR ENTRANCE. 

The blocking of the entrance to Port Arthur would 
have had more Significance before the invention of high 
explosives than it can possibly have to-day. If it is 
successfully done, it will, of course, greatly simplify 
the naval situation as far as Japan is concerned-for 
the present, at least; for it will mean the detention of 
the Russian fleet within the harbor for a considerable 
period, leaving the Japanese fleet free to devote its 
attention to the armored cruiser squadron at Vladivo
stock; the work of the transports in transporting the 
troops and supplies of the Mikado's army being ren
dered for the time being perfectly secure. 

It is a mistake to suppose, however, that the Sinking 
of a line of merchant ships across the harbor entrance 
would "bottle up" the Russian fleet for good. Modern 
high explosives, properly placed, would cut the sunken 
Japanese ships to ribbons. and it would be possible to 
dredge out and remove the wrecks, piecemeal, until the 
channel was clear. Of course, these operations would 
not be allowed to go on undisturbed by the enemy, 
who would bend every effort by long-range bombard
ment of the wrecking crews to hinder, if not altogether 
to prevent, their operations. The bottling up of Port 
,Arthur is without doubt the most important and urgent 
step that the Japanese can take, for it is absolutely 
necessary that Makaroff's fleet be captured or destroyed, 
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or at least rendered inoperative, before the arrival 
of the relieving force from Europe. 

The destruction or capture of this fleet, so long as it 
remains under the guns of Port Arthur and behind pro
tecting mines, is out of the question; but if the harbor 
entrance can be sealed, and kept so, Admiral Togo 
can await the approach of the Baltic fleet with com
posure. We may look for frequent repetitions of such 
daring attempts as were recently made to sink heavily
laden merchant steamers across the narrow channel. 
Not merely does the fate of the Japanese navy ulti
mately depend upon this successful bottling up, but 
also the fate of the army of invasion itself. If, during 
the coming summer, the Baltic and Far Eastern fleets 
should be able to unite; and, unless the Russian officers 
and seamen are altogether incapable, Japan would have 
to face the likelihood of defeat by overwhelming num
bers. With Russia in command of the seas, the Jap
anese army would be cut. off from its base of supplies, 
and the question of capitulation to the advancing and 
steadily-growing army of the Czar would ultimately 
have to be faced. Never was the advantage of the com
mand of the sea so strikingly illustratlld as here; and 
the struggle of Japan to maintain her presen'. advan
tage promises to form one of the most faSCinating 
chapters in the history of naval warfare. 

.. , ... 

DEPARTURE OF THE PANAMA CANAL COMMISSION. 

The recent sailing of the Panama Canal Commission 
for the Isthmus on their first visit of inspection, 
coupled with the announcement from Paris that the 
Buit of the Republic of Colombia against the Panama 
Canal Company has failed, must bring home to the 
people of the United States the conviction that the long
deferred construction of the canal across the Isthmus 
is at last about to commence. J The commiSSion, as ap
pOinted by the President, consists of Rear Admiral 
John G. Walker, William Barclay Parsons, Col. F. J. 
Hecker, C. E. Grumsky, Gen. George S. Davis, Ben
jamin M. Harrod, and W. H. Burr. I Accompanying the 
commission were Dr. Col. William ·C. Gorgas and Dr. 
Louis La Garde, of the United States army, and Dr. 
Ross, of the navy, who are to have supervision of the 
sanitary arrangements on the Isthmus. I 

The decision of the first Civil Tribunal of the Seine 
against the Republic of Colombia says of the various 
treaties made by Colombia: "These articles have the 
manifest purpose of assuring the full exercise of sov
ereignty over the canal. It results from what is estab
lishe'd before this tribunal, that Colombia is not in 
possession of the territory traversed by the canal. By 
coming before a French court in order to sustain its 
rights over the canal, Colombia tacitly admits its in
ability itself to control the canal. It therefore follows 
naturally that it has lost sovereignty over the terri
tory traversed by the canal. 

"It also appears that this sovereignty is maintained 
by the new Republic of Panama, which is in actual 
possession of the authority and power of administra
tion and of police. Under such circumstances it only 
remains for the Panama Company to accept the actual 
situation of authority and the facts relative to the ter
ritory embraced by the concession. Therefore the 
action commenced by Colombia is not receivable:" 

I It will probably require a fortnight to complete ar
rangements and pass the title, when the $40,000,000, 
the purchase price, will be paid to the Panama Canal 
Company, and the $10,000,000 to the Panama govern
ment·1 

• ••• • 

STEEL ROADS FOR COUNTRY DISTRICTS. 

At this time of the year, when the frost is coming 
out ;)f the ground and nearly all the toads in and 
around our country towns are long lines of mire, 
one cannot help wondering, when considering the 
subject of our highways, why the government is 
not quicker to respond to the appeals for aid in their 
improvement, and why it does not push the adoption 
of a system of roads' 

that will last for long periods 
with but slight expenditure for repairs. 

Nearly seven years ago the office of Road Inquiries 
of the Department of Agriculture conducted experi
ments with steel rails for use on country roads, and 
made arrangements with a large steel works for the 
rolling of suitable rails for this purpose. At that time 
the 8-inch rails for a mile of steel roadway, weighing 
about 100 tons, could be purchased for about $3,500, 
and the price has not increased much since. A sample 
steel road two miles in length between Valentia and 
Grao, Spain, had then been in use for five years under 
exceedingly heavy traffic. and had shown splendid re
sults; yet the United States did not, and has not as 
yet, profited by this experiment in an ordinarily un
progressive foreign country, and we have to-day no 
steel roads for commercial purposes save the short 
section in Murray Street, this city, laid about a year 
and a half ago. As for the foreign example mentioned, 
during the time it has been in use, the annual cost 
of maintaining .the roadbed has been $380, against 
$5,470 yearly expended to keep the flint stone road 
which preceded it in repair. The average traffic over 

this road is 3,200 vehicles per day. This ex;ample of 
a steel road and its l.:.sting qualities is not the only 
one abroad, but. it is the most noteworthy. 

But aside from the permanency of such a road, and 
the slight expense of keeping it in repair, the greatest 
advantage that it offers is the reduction in power re
quired to haul loads over it. Tests have shown that 
while it requires five times as much power to pull 
a given load on a loose gravel or dirt road as it does 
over good macadam, and ten times as much power to 
pull the same load through loose sand or mud, on steel 
rails only one-sixth as much power is needed as on 
macadam. This great reduction in power, and con
sequent diminishment of wear and tear on draft 
horses, is all the more valuable in that it is perma
nent and lasts throughout all seasons; so that the 
farmer is not obliged to figure on a greater loss of 
time and fatigue of his horses at one season of the 
year than at another. If self-propelled vehic;es are 
considered, these need not be nearly so powerful as 
they would otherwise have to be, and they can be oper
ated with great economy. The importance of a special 
track for self-propelled vehicles was recognized in the 
early days of the locomotive. Such a track was built 
and improved until the steel railway track of to-day 
was finally developed. Now that the se.lf-propelled ve
hicle has again come on the scene in the form of thg 
automobile, it has drawn attention to the needs of 
good roads for all vehicular traffic, since the incre:::.se 
in power needed to pull a machine through the mire 
can no longer be "whipped out of the horse," but must 
be drawn from a large reserve, ,and, in the case of the 
electric automobile; can be accurately measured on 
every machine. Thus, when it is brought directly to 
one's notice, and the total mileage of the machine is 
greatly reduced because of it, the owner sees his ex
pense account rapidly rising, and demands a better 
liighway. This demand is soon to be fulfilled by prj: 
vate corporations, which have recognized it, and have 
devised systems of steel roads that can be built at no 
greater cost than a macadam road, and maintained at 
far less expense. It is to be hoped that the supervis
ors of roads in the various States will investigate. the 
steel road more thoroughly, and that trial sections 
may he built for the purpose of comparison with the 
best macadam roads. 

• I',. 
CAST-IRON COLUMNS IN TUE DARLINGTON HOTEL 

COLLAPSE. 

Commenting editorially on the Darlington Hotel 
disaster, a day or two. after it happened, we said: 
"Long before the falling of the building, it was sus
pected that a considerable amount of 'jerry' work 
was being done on the bastard steel structures which 
are being run up continually in this city. We use the 
term 'bastard' advisedly; for a structure that ex
tends ten stories in height and depends for its rigidity 
upon the lugs and flanges of miserable little rectangu
lar oast-iron columns, has no rightful claim to the 
reputation for strength and security that goes with 
the term 'steel construction. ''' 

In the intervening month since these words were 
written, the testimony presented before the coroner's 
jury has abundantly substantiated their truth. A 
large number of possible causes for the collapse were 
suggested, such as faulty foundations; excessive load
ing of the' top floor, framework being out of plumb, 
changes in plans (although apparently only minor), 
improper jacking up of the lower framework while 
replacing a defective cast-iron column; failure of a 
cast column about the fourth floor, and others. Prob
ably several of these causes co-operated to start or 
intensify the ruin, but ono prominent fact was re
ferred to again and again, both on the stand and the 
street, namely, the improper use of cast-iron columns 
in a stru�ture of this character. This point was not 
included in the jury report, perhaps because the crim
inal features of their work demanded first attention, 
or because of a natural but mistaken reluctance to 
antagonize local foundry interests. We say mistaken 
reluctance, for the most far-sighted iron founders 
agree on the futility of endeavoring to force the use 
of a material into lines for which it is unsuited. 

Good cast iron is strong when subjected to compres-. 
sion, but against tension or bending strains it is 
notoriously weak, and its reliability is further de
creased on account of hidden internal defects. The 
practical impossibility of securing sound castings 
from even the moEt reputable foundries is borne out in 
the Darlington disaster, where the experts of both 
the Building Department and the District Attorney 
found that the "fairly good " cast-iron columns used 
possessed flanges from one-third to 40 per cent defec
tive. As a result of these latent defects, tensile weak
ness, internal cooling strains. and the danger of 
water freezing inside and bursting their hollow shells, 
the use of cast-iron columns should be limited to sim
ple cases of direct compression where there are, few 
complicating elements. } 

The skeleton frame of a building is subject to two 
kinds of strain, namely, direct compression from the 
weight of the structure and contents, and a bending. 
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tend!!llcy ,due, to wind, which in high buildings with 
narrow base is considerable. In  low buildings, where 
there is no other consideration but direct compres
sion, sound cast· iron columns form a suitable ma
terial ; but in lofty structures even this direct stress 
is complicated by the tendency of all loaded columns 
to buckle sidewise when their length is excessive, and 
this must be resisted by lateral bracing for which 
cast iron is not adapted ; moreover when there is 
added the bending due to the overturning efforts of 
the wind, there arise conditions of design and detail 
to which cast columns are entirely inadequate. 

There are many architects and engineers in New 
York who can safely be intrusted with the safety of 
public, laboring, and property interests in the design 
of such structures ; but for the much larger body of 
the less experienced the building code should be care· 
fully amended and enforced. Demand has been made 
for superintendents with five years' experience, and 
for a sufficient staff of competent inspectors empowered 
to enforce the code ;' but the Darlington disaster 
strongly teaches that all obscurity should be elimin
ated from the code itself, and specifically that the use 
of cast· iron columns be absolutely limited to wall: 
bearing buildings, and to those less than seventy-five 
feet in height. 

.... ., 

THE STEAM TURBINE AND ITS FIELD IN MARINE 

WORK. 

BY LIEUT. H. O. DINGER, U. S. N. 

The steam turbine continues to develop with im
provements in economy, a lessening in weight, and 
more ease in manipulation. That it has a future useful 
and brilliant can no longer be doubted. At the same 
time, there is no immediate likelihood of reCiprocating 
engines being displaced on steamships in general and 
relegated to the dump as relics and bygone devices. 

A brief resume of the peculiar advantages of the tur
bine, in distinction from the reciprocating engine, 
viewed from a practical standpOint, may be seen in 
the following: 

For the same power delivered at the shaft, it is con
siderably lighter than the reciprocating engine. This 
relative weight is, however, liable to be a very mislead
ing factor, since the weight of quite similar installa
tions of reciprocating engines differs very widely. The 
weight of the turbine engine alone ( Curtis ) on the 
yacht "Revolution" is 8%, pounds per equivalent 1. H. 
P., while the weight of United States torpedo-boat en
gines alone is about ll1f2 pounds per 1. H. P. As the 
torpedo· boat engines are built especially l ight and the 
"Revolution's" turbine was not, the probable advantage 
of the turbine, when developed, will be greater. 

In tp.e turbine, there are no other than the shaft 
bearings, and hence the cost of lubrication almost dis· 
appears. Roughly, in marine work one' gallon of oil 
is used per ton of coal ; and as a gallon of oil  will cost 
about one-tenth the price of a ton of coal, it can be seen 
that there are presented very favorable conditions for 
materially reducing running expenses. 

Fewer attendants are required, and thus the wages 
bill of the engine·room force can be greatly reduced, 
since the oilers for main engines can be dispensed with. 

The space required will not differ very materially 
from what is necessary for the reciprocating engines, 
but less height and less length are needed, so the tur
bine does have some advantage here, and in special 
cases very material ones. However, for large, moderate
speed merchant vessels, the slight decrease in space 
will not be of very great importance. Little noise and 
no vibration are produced by the turbine engine. There 
is little likelihood of breakdown, and the turbines can 
run for very long periods without any necessity for 
adjustment of parts, since the tangled mass of joints 
and bearings that, in a reciprocating engine, may get 
loose, are absent. To secure good efficiency, the tur
bine must have a high peripheral speed. This can be 
obtained by a high number of revolutions or by an in
crease in diameter of the turbine disks or drum. To 
secure economical results, there must be a very good 
vacuum. When running at reduced speeds, the tur
bine decreases very materially in economy. 

From the above, some idea of the peculiar sphere 01' 
the marine turbine may be gleaned.  The favorable 
conditions are: 1.  Continuous running at full power. 2. 
Wh ere a high number of revolutions is not objection· 
able. 3. Where there is a desire to avoid vibrations. 4. 
Where saving of weight and space is of great import· 
ance. 5 .  Where economy in running expenses is im
portant. Where a reduction in the number of attend
ants is greatly desired. It  may be observed that not 
every type of craft presents conditions favorable to the 
use of the peculiar advantages of the turbine. 

It would not seem to be suitable for tugs, ferryboats, 
or passenger steamers making short trips and frequent 
stops, because these are constantly stopping and start· 
ing, and do not run continually for any length of time. 
Moreover, for towing, a comparatively low number of 
revolutions is desirable. It is; likewise, not peculiarly 
suitable for large, slow freighters, on account of the 
desirability of having a low Ilumber of revolutions for 

Scientific AInerican 

propellers, and the characteristics of less weight ana 
no vibration are here not of very great vaiue. It is 
not peculiarly suitable for moderate·speed men-of-war, 
because they do not, as a rule, run full power for any 
length of time, and it is also here not desirable to have 
a h igh number of revolution� for propellers. 

The types that the turbine would be suitable for are: 
Fast ' passenger steamers, making long trips at full 
speed. Here economy, less weight, no vibration, and 
reduction in attendants are greatly desired, and a 
higher number of r.evolutions for the propellers is more 
advisable. In fast scouting cruisers and torpedo boats 
the desideratum is a maximum speed on the least 
weight, with no special desire for economy at low 
speeds. In this case, anything that will reduce weight 
and the number of attendants will bring very potent 
advantages. 

TYPES OF TURBINES. 

The two types of turbines proposed for marine work 
in this country are the modified Parsons, built by the 
Westinghouse Company, and the Curtis turbine, being 
now largely built by the General Electric Company. 
The chief distinguishing point of difference between 
these two types is that in the Parsons turbine the ex
pansion of steam takes place while paSSing through the 
turbine vanes. The casing in this type is under press
ure, while in the Curtis turbine the expansion takes 
place in nozzles, and the casing in this case is not 
under pressure above that of the expanded steam. Ow
ing to these differences, the Parsons turbine is long 
and the casing has to be designed heavy to stand the 
.pressure of the steam. The Curtis turbine is much 
shorter, and the casing can be made lighter.  

Some of the principal points that a successful ma
rine turbine should possess may be stated as follows: 
It must be easily reversible. This can now be success
fully accomplished in both of the above types by pro
viding a set of backing vanes on which steam may be 
caused to act by opening the reverse valve and by clos
ing the one admitting steam to the go-ahead side. 

It  should be as light as pOSSible, and for this reason 
it would seem that the expansion, and hence heavy 
pressure, should be confined to the nozzles ( which are 
small ) so that the casing may be made light. Suppos
ing we have an absolute pressure of 250 pounds and a 
vacuum of 26 inches. The total expansion possible is 
125 times. If this is divided into three stages, there 
will be an expansion of five times in each stage. Ex
panding 250 pounds five times gives 50 pounds absolute, 
and again five times, 2 pounds absolute or 26 inches va
cuum. If the expansion takes place in the nozzle, the 
first p:).rt of the casing has to stand 35 pounds per 
square inch, while the remainder of the casing may be 
under a vacuum. In this way, the necessity for a great 
weight in the casing is obviated. 

The expansion shol}ld be complete in each turbine 
engine, and not divided into H. P. and L. P. on differ
ent shafts. Each engine should be entirely independ
ent. 

The number of revolutions should be reduced suffi
ciently to keep speed of'rotation of propellers below a 
point where any great loss due to cavitation is likely 
to result. 

The number of parts should be reduced, and hence 
the mounting of turbines on a single drum, as in the 
Westinghouse Parsons type, would have advantages 
over the separate disks employed in the Curtis and 
Rateau. 

Extreme fineness of adjustment should not be abso
lutely necessary, as it cannot be expected that there 
will be specially fine appliances or expert personnel on 
every vessel. Where the expansion takes place between 
the vanes, clearance must be very l ittle, and bad adjust
ment is likely to result in considerable loss. On the 
other hand, when the expansion takes place in a nozzle 
and the steam acts by impact, clearance will not be 
such a great source of loss. 

A high vacuum is important. The economy will de
pend on the number of times the steam is expanded. 
Supposing there is a pressure of 200 pounds absolute 
and a vacuum of 26 inches or 2 pounds pressure abso
lute. Then there are 100 expansions. Supposing vacuum 
drops to 24 inches or 3 pounds ; the expansion is here 
only 66  2-3 times. If  vacuum is increased to 28 inchei:! 
or 1 pound, there are 200 expansions. Taking varia
tions in pressure, suppose pressure is lowered 50 
pounds, so that we have 150 pounds and 26 inches va
cuum ; the number of times the steam can expand· is 
75. It can thus be observed that a drop of 2 inches in 
the vacuum makes more difference in the, relative econ
omy than a drop of 50 pounds in the steam pressure. 
This is an important point to always have in mind. 

It may then be stated as a broad principle that the 

economical efficiency of the turbine will depend directly 

on the efficiency of the condenser and air pump, and 

that for practical results even more attention must be 

paid to the efficient design of air pump and condenser 

than to the details of the turbines themselves. It may 

also be observed that turbines should be more efficient 

where there is cold injection water, and that if tur

bines are installed in torpedo boats, a good separate 

air pump must be supplied. 

SUPERHEATED STEAM.-Another great field that the 
turbine may dllVelop, and to which it peculiarly adapts 
itself, is the use of superheated steam. In the recipro
cating engine, superheated steam is quite objectionable, 
owing to the difficulty presented by internal friction 
and the great wear caused to cylinders and valve 
liners. With turbines these difficulties aro entirely ab
sent, and the advantages of superheated steam can be 
made use of to the limit of its development. The tur
bine thus presents at the start the possibility of greater 
economy than the reciprocating engine, 

OBJECTION 'l'0 OIL .-As the turbine does not use any 
oil for internal lubrication, the difficulties due to the 
use of cylinder oil getting into boilers will be greatly 
lessened, but as various auxiliaries and pumps will be 
driven in the same way as heretofore, this trouble will 
not be entirely eradicated. 

POSSIBLE GAIN IN WEIGHT.-Although the turbine 
engine may be considerably lighter than the recipro
cating engine, the gain in less weight of machinery 
will not be very great. The weight of main engines is 
only a part, and not the major part, of the weight of 
the machinery installation. The boilers roughly weigh 
half, and the auxiliaries in engine rooms on men-of
war weigh more than the main engines. The main 
engines with crank shafts on recently completed battle
ships weigh from seventeen to twenty per cent bf total 
machinery weights, so that should there be a reduction 
of fifty per cent in the weight of main engines by the 
use of turbines, there would only 'be a reduction of 
less than ten per cent in the total weight. But as there 
may be an increase in condenser weights and weight 
of air pump, the probable figure will not be much more 
than five per cent. It  can thus be seen that for men
of-war no overwhelming reduction of weight is likely 
to result. In merchant vessels, the main engines are 
so much larger a percentage of the total weight, that 
here there will be a greater percentage of weight 
saved. 

The apparent points of advantage that will probably 
bring the turbine into use are: 1 .  Reduction in cost of 
production for same power, when the manufacture has 
developed sufficiently. 2. Redudtion in running ex
penses produced by less attendants and almost non-use 
of oil, and reduction in repairs and overhaul. It may 
be a question whether this decrease in running ex

penses will counterbalance a probable increase in steam 
consumption under the conditions imposed on board 

ship ; namely, low revolutions and variable output. 
This, of course, can only be told by actual trial. The 

data at present available on this point are not much 
more than guesswork. It  is these practical points in 

the matter of the expense account that will determine 

the adoption of the turbine for general work in the 

merchant marine. In the navy there are a number of 

other matters that should be considered. 

SCIENCE NOTES. 

In the Royal SOCiety Proceedings there is described 
a comparison of plants grown under normal conditions 
with similar plants grown in an atmosphere contain
ing about 31f2 times the normal amount of carbon 
dioxide. The investigators, Dr. Farmer and S.  E. 
Chandler, state that under abnormal conditions the 
internodes remained shorter and the surface growth 
of the leaves is arrested earlier. The number of 
stomata per unit area of leaf is much greater, but, 
owing to the reduced size of the epidermal cells, the 
proportion of stomata to epidermal cells is not altered ; 
the guard cells of the stomata are not, however, re
d uced in size. The anatomical structure of the stem 
varies very slightly, in some cases the wood vessels are 
fewer in number, and this is probably correlated with 
the diminution in size of the leaves, although dis
turbance of the general metabolic processes is also 
quite a possible explanation. 

According to Dr. Graham, of Beirut, another disea.se 
is to be set down against the mosquito, namely, dengue 

fever, variously called African fever, break-bone fever, 

giraffe fever, dandy fever, etc. The disease is an acute 

eruptive fever, rarely fatal, but leaving various dis

agreeable sequelre-paralysis, insomnia, marked mental 

and physical prostration, etc. It occurs in hot climates 

and in the Southern States ; during the last fifty years 

several serious epidemics have occurred. Dr. Graham 

found that he could regularly produce an attack of 

dengue in a non-immune by submitting the latter to 

the attack of mosquitoes which had fed on sufferers 

from the disease. In one experiment he carried dengue

infected mosquitoes to a mountain town 3,000 feet in 

altitude, where there were no mosquitoes and no 

dengue. One of the natives was shut up in the room 

with the mosquitoes, and on the fourth day came down 

with a sharp attack of dengue, and a second pre

s ented the typical symptoms on the fifth day. The 

mosquitoes were immediately destroyed, and no further 

cases occurred. Dr. Graham also claims to have dis

covered the germ which causes dengue in both human 

blood and the stomach of the mosquito. It resembles 

some forms of the malarial parasite. 
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AUTOMATIC ORE LOADER. 

The accompanying illustrations of an automatic ore 
loader present an interesting case of the substitu
tion of automatic machinery for hand labor. They 
represent a movable automatic loader, which is used 
at the furnaces of the Illinois Steel Company at South 
Chicago, Ill. It is shown backed up to the great ore 
dump that ranges parallel with the blast furnaces, 
where it is engaged in loading the iron wheelbarrows 
in which the furnace charge is wheeled to 
the charging buggies at the foot of the ele
vators. The machine, which is built by the 
Park Manufacturing Company, of Chicago, 
consists of an endless chain of metal scoops 
which are mounted on a stout metal table, 
the table itself being mounted pivotally on a 
truck, to enable it to adjust itself to the 
pitch of the ground and the height to which 
the material is to be elevated in loading. 
The chain of scoops, which is driven by an 
electric motor, passes around sprockets ar
ranged at the opposite ends of the machine. 
By means of chains, sprockets, and suitable 
clutches, the electric motor also serves to 
propel the loader, moving it to any desired 
point of the yard. This particular type of 
machine has been tested successfully in the 
handling of limestone, coal, and salt, and it 
has shown a considerable saving of time 
and money in loading over hand labor with 
a shovel. The .capacity of the machine is 
90 cubic feet per minute of loose material. 

The control of the loader is arranged so 
that the operator can handle the machine 
conveniently from the right-hand side of it, 
as shown in the illustration. Conveniently 
to hand there is a main clutch, 1, for op
erating the scoops or "flights," while ad
jacent to that is a lever, 2, for throwing in 
the propelling clutches. At the front end 
of the machine is a screw, 3, for adjusting 
the height of the forward edge of the ma
chine. No. 4 is a steering lever, used when 
transferring the loader from one place to 
another. There is a cam arrangement upon 
the driving wheel, by which, when the front 
wheel is turned, a clutch on the inside wheel 
is .withdrawn, making the outside wheel a 
driver and rendering it possible to turn the 
machine end for end in its own length. The 
loader can also be mounted on a truck provided with 
flange wheels, and used in mines or in tunnel work, 
in which respect it shows to good advantage. If it is 
desired, a secondary conveyer is provided, which serves 
to _elevate the material to a height of 10 feet or more 
for discharging into railway cars or wagons, the 10 
horse-power of the machine being found sufficient to 
enable the loader to haul its own secondary conveyer 
with it. The average capacity of the machine illus
trated is 90 cubic feet per minute of loose material. 

The method of operation of the loader is clearly 
shown in the engravings. The front edge of the table 
is lowered until it rests upon the ground, and it is 
thrust forward against the bottom of the pile of ma
terial. As the arms sweep around, each gathers a 
certain amount of the material, carries it into and up 
the carrying channel, until it reaches the upper end 
of the machine, when it is delivered, as shown, into 
the desired receptacle. As the arms travel at a rate 
of 60 to 80 feet per minute, and the 
carrying channel is 18 inches wide, 
hy 16 inches deep near the inner 
wall of the channel, there is an act
ual carrying capacity of 1 % cubic 
feet for every foot of travel of the 
chain; or say, from 80 to 100 cubic 
feet per minute. 

••• 
Novel Metbod tor Entl'apl)ing 

Sllblnarine Boats. 
During the recent naval maneuv

ers of the British Channel squad
ron off Portsmouth, a novel method 
of entrapping and disabling subma
rine boats was attempted, and the 
efforts were crowned with complete 
success. The submarine boats were 
attached to the squadron acting as 
defending vessels, and their object 
was to frustrate onslaughts and put 
out of action the attacking battle
ships. 

Scientific American. 
ships of the enemy quietly dropped picket boats, man
ned with full crews. These craft are small, light, mo
bile, and easy to handle, though they can steam at 
from sixteen to eighteen knots an hour. Their scope 
was to destroy the submarines, and for this work 
they are admirably suited, for they are inconspicuous, 
offer a small target, and are speedier than the sub
marines, which only travel about ten knots on the 
surface, and. six or seven knots when submerged. 

3. Screw for raising and lowering front of machine. 4. Steering lever. 
AU TOMATIC ORE LOADER. FRONT VIEW. 

Moreover, submarines travel only, from ten to twenty 
feet below the surface. 

Each picket boat was equipped with some fine nets 
of specially fine hard steel. When expanded, they 
stretched to 70 feet or 100 feet in length, and were 
fairly broad. Along one side of each net a hawser 
was threaded. One end of this hawser was attached 
to a compensating drum on one picket boat, and the 
other end was fixed to a similar arrangement on a 
second picket boat. The net thus rigged at once sank 
down like a thin wall into the water. 

Owing to the fine, delicate construction of these 
nets, they can bEl dragged through the water like a 
fisherman's sieve by the picket boats at a pace far in 
excess of that of a submerged traveling submarine. 
This curious process of fishing, or trawling, for subma
rines was eminently successful. Officers on the picket 
boats attached to one of the nets saw a periscope mov
ing on the surface of the water. They immediately 

maneuvered their boats so that the steel net was 
stretched across the submarine's path. The submerged 
boat continued its progress, unsuspectingly. In a few 
minutes the officers in the picket boats at either end 
of the hawser felt a straining, which told them that

' 

they had stopped the career of the submarine. Imme
diately the boats altered course, so as to completely 
envelop the unfortunate underwater craft in the net. 
The maneuver was crowned with absolute success. 

The submerged craft was completely caught. 
To accentuate further the predicament of 

the sailors in the submarine, the hawser 
carried away the periscope, so that the navi
gators of the submerged craft were deprived 
of their sale means of seeing what was hap
pening on the surface, and consequently the 
crew could do nothing but await develop
ments. By some means or other the picket 
boats contrived to raise the submarine to 
the surface, and its capture was completed. 

The success of this experiment opens new 
possibilities of frustrating the attacks of 
submarines, if not capturing them. It was 
conclusively demonstrated on this occasion 
that once a submarine is enveloped in the 
meshes of such a net-it must be very fine 
and strong-it is impossible to escape, and 
the boat is as helpless as a fish under similar 
circumstances. The destruction of the peri
scope, too, as this instance proved, completes 
the helplessness of the submerged boat. If 
the submarine cannot be raised or forced to 
the surface and then captured, the picket or 
other boats have simply to stand by and 
await until the need of a fresh supply of air 
forces the vessel to rise, when its capture can 
be effected. 

"� .. "",,,,,,,-----
'.I'he Submarine and the Searchlight. 

In Narragansett Bay on the evening of 
November 11, there was an elaborate test to 
determine the usefulness of submarine boats 
in naval warfare, the purpose being to see if 
they were less viSible at night than surface 
boats,if they could be navigated successfully 
and safely in the dark, and if the playing 
upon them of numerous searchlights hamp-
ered the making of observations from their 
conning towers. 

The test partook of the nature of a sham 
battle, in which Fort Adams and the torpedo station, 
with strong searchlights and large parties of army 
and navy officers acting as observers, and the tug 
"Peoria," anchored west of the torpedo station and us
ing a powerful searchlight, were opposed to the sub
marine boats "Moccasin," "Adder," and "Plunger" 
and the surface boats "McKee " and "Morris," as well 
as "Torpedo Boat No. 1 ." 

Of the six craft afloat, the "Adder" alone lived 
through the battle, and she succeeded in eluding all 
the watchers and getting into a position so close to 
the tug "Peoria" that she easily could have annihilated 
her. It was, in fact, a clean-cut victory for ,the "Ad
der," which was in command of Lieut. Frank L. Pin
ney. The watchers at Fort Adams picked up with 
some little difficulty the submarine boats "Moccasin" 
and "Plunger," and they searched in vain for the 
"Adder.". 

It was learned that the navigation of submarine 
boats in the dark was practicable, 
and that the playing upon them of 
powerful searchlights did not much 
hamp�r their officers in running 
them or making observations from 
their conning towers fairly well. 
When the light was not playing 
upon the boats, very good vision 
could be obtained from the subma
rines. It was proved that the sub
marines were less visible in the 
dark than the surface boats. 

.... 
Rotary converters operated six

phase will give from 35 to 45 per 
cent greater output than when op
erated three-phase, according to an 
article by Mr. A. S. M. Allister in 
the American Electrician. Hence 

The larger armorclads of the at
tacking vessels kept well out to sea, 
and confined their efforts to firing 
upon the forts from long range. 
The torpedo boats and other similar 
lighter craft, however, rushed to the 
attack. While this movement was 
in progress, and the undivided at
tention of the defending force at· 
tracted entirely thereto, the battle-

1. Malll clutcll. 2. Lever t<>J' propelling clutches. 5. Starting box for motor. 6. Circuit breaker. 

economy dictates three-phase trans
mission, with transformation to six
phase at the converters. The simp
lest method is to use three trans
formers, the 'primaries being either 
star or delta connected and the sec
ondaries star connected. A delta 
connection on the low-tension side, 
as well as on the high-tension side, 
has, however, the advantage that the 
breakdown of one transformer does 
not render the plant useless, as the 
two remaining transformers take 
the load 01 the missing one. AUTOMATIC ORE LOADEB, DAB VIEW, 
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PULLING STRENGTH OF MEN AND ANIMALS. 

There have been comparatively few authentic tests 
made of the actual pulling power of draft animals and, 
therefore, the trials recently carried out by Barnum 
& Bailey's circus at Madison Square Garden were of 
sufficient interest to attract quite a large gathering of 
qualified observers. The heavy dynamometer shown 
in our engravings was used. This instrument, which 
has a maximum capacity of 100 tons, was manufactured 
some years ago for the Merritt & Chapman Wrecking 
Company, passing, later into the possession of the 
circus company. For the purpose .of these pulling ex
periments it was sent to the makers, where it was over
hauled and tested, to make sure that the results of the 

Scientific ADlerican 
PULLING STRENGTH OF MEN AND ANIMALS. 

Weight of Total Pull Pull Per Pull Per 
No. Description. each in Ibs. in Ibs. Unit. pound of 

Weig·ht. 
----

2 Horses 1,600 3,750 1,875 1.172 l�
,
s. 

50 Men 150 8,750 175 1.166 
10O Men 150 12,000 120 0.8 .. 

I) Horsos l,bOO 8,875 1,'79 0.822 .. 

2 lamcls 1,8;)() 2,750 ],375 0.764 .. 

1 hlephant 12,000 8,750 8,750 0.729 " 

short rope. The accompanying table tells the story of 
the trials . The last column, in which is  tabulated the 
amount pulled per pound of weight of the man or ani
mal, as the case may be, shows that the best result 

draft trials would be thoroughly reliable. 
The machine is of the hydraulic type, 
with a piston having 25 square inches of 
surface. The cylinder is filled with gly
cerine and it is provided with a pressure 
gage which will be noticed in our engrav
ing, attached at the top of the cylinder. 
One end of the dynamometer was secured 
to heavy stakes driven into the fioor, and 
at the other end, between the hauling ropes 
and the dynamometer, was interposed a 
pair of powerful springs with about 2 feet 
of maximum compression. The object of 
the springs was to allow the draft ani- The Hydraulic Dynamometer With Which the Tests Were Made. 

is the commonly accepted average, we find that the 
men with fifty.on the rope did almost as well in pro
portion to their weight as the horses. This can be ex
plained by the fact, that understanding the conditions, 
they gave a longer and steadier pull, and were not dis
couraged by the fact that the load did not move. The 
elephant, a seasoned veteran, that has done a great deal 
of hauling and pushing of cars and wagons for the cir
cus, did hi>; best work when hitched up by a couple of 
l%,-inch ropes to the dynamometer. with the spring in
terposed. His weight is 12,000 pounds and he pulled 
8 ,750 pounds. This, although it looks like a splendid 
result as an effort of a single animal, still ranks low
est of 'lny in the table when tested on a basis of pull 

per pound of weight, the result being only 
.729 pound as against 1.172 pounds for the 
horse. 

Another of our photographs shows the 
method by which the pushing strength of 
the elephants was tested. Two of them, 
known as "Babe" and "Albert," the latter 
weighing 10,000 pounds, pushing together, 
raised the pressure gage to 6,500 pounds. 
It was quite a surprise to the manage
ment to find that the elephants could pull 
so much more than they could push, for 
it has been customary to utilize the 
strength of the elephants by making them 

Two Elephants Ready for Pushing Test. Amount Recorded, 6,500 Pounds. Elephant, weighing 12,000 Pounds, About to Make a pull of 8,750 Pounds. 

These Two 1,600-Pound Hors,:s Registered a Pull of 3,750 Pounds. One Humtred Men Making a Pull ot 12,000 Pounds. 

mals to apply their strength gradually and give them 
a certain amount of movement in the act of pulling. 

There is a curious psychological (if we may use 

the term ) reason for the use of this spring. Without 

it, if the animal is pulling direct on the dynamometer, 

as soon as he bears on the collar or breast strap, he is 

pulled up and realizes that the load is immovable. 

This discourages him, and after the first jerk he is apt 

to relax his efforts. With the spring interposed, how

ever, he feels a certain amount of give to the load 

and is able to make a slight forward movement. En

couraged by this, he will throw himself more heavily 

into the pull than when no spring is used. The effect 

was further increased by using a long instead of a 

PULLING STRENGTH OF MEN AND ANIMALS. 

was obtained by a team of horses of 1 ,600 pounds 
Weight, which pulled 1 ,875 pounds per horse, or 1 .172 
pounds per pound of their own weiglit. It will be 
noticed that the result was much better than that 
obtained when six horses were coupled up; although 
the six horses were individually heavier. This is ex
plained by the fact that there was difficulty in getting 
the six horses to pull together. The men showed up 
well, the results with fifty men on the rope being very 
much better than when a hundred tailed on. This 
was to be expected, the hundred men being so close 
together that there was no opportunity to get a good 
footing, or to get a pull in line with the rope. Assum
ing an average weight of 150 pounds per man, which 

push instead of pull the wagons. "Babe," when pu sh
ing alone, showed a result of 4,500 pounds. The pu�ll 
was registered by fastening a rope from the wagon to 
the dynamometer, padding the rear end of the wagon, 
and putting the elephants in the position shown in our 
engraving. As an instance of the actual work of which 
the beasts are capable, it may be mentioned t'lat "Babe" 
when in the railroad switching yards can easily push 
three loaded freight cars. 

• • • 
Rotterdam was visited last year by 7,6 5 2  vessels, 

measuring 7,6 26,263 tons, against 6,855 ships and 
6,600,549 tons in the year 1902, being an increase of 
797 ships and 1,025,714 tons, 

© 1904 SCIENTIFIC AMERICAN, INC



290 

llIeteorit --A N e _  A l u mi n i u m  A l l oy. 

Mr. Walter Rubel, a German civil engineer, has been 
carrying on a series of promising experiments with a 
metal of his invention which is nothing more or less 
than an alloy of aluminium and phosphorus. The new 
metal ( called "meteorit" ) is no mechanical mixture of 
aluminium and phosphorus, but a chemical compound. 
No disintegration can therefore take place in melting 
or casting. According to the quantity of phosphorus 
used, meteor it can be made in various grades of hard· 
ness. Later tests proved that the material is · very 
dense and highly polishable. For scraping, the metal 
is in nfil way inferior to white, or to red metal. 
Meteorit is well adapted to planers and shapers. No 
smearing is noticeable. This is a special feature of 
meteorit, as all other known alloys of aluminium are 
likely to smear the shapero The cutting velocity is 
very high, which, for economical reasons, is to· day 
of importance in machine construction. 

Meteorit has the same low specific . gravity as 
aluminium, viz., 2.6 to 2 .8 ,  which is of great importance 
in branches of industry where the material is em· 
ployed in large quantities, especially in motor·car con· 
struction. 

The new metal is well adapted to machine construc· 
tion, as has been amply demonstrated by the tests 
made in the technical institutes at Charlottenburg, 
Munich, and Duisburg. The following are the results 
of comparative tests between meteor it, magnalium ( an 
alloy of aluminium ) ,  and pure aluminium, made and 
officially attested by the Royal Mining School at Duis· 
burg. Tests made with rods on May 13, 1901. Diam· 
eter 20 millimeters. Tensile strength : 

Contraction. 

Cast meteorit . . . . .  5 ,010 kilogrammes 
Magnalium . . . . . . . .  3 ,150 kilogrammes 
Aluminium . . . . . . . .  2 ,720 kilogrammes 

43 per cent 
11.7 per cent 

7 '  per cent 
Further tests made with regard to the various other 

requirements have given the following results : 

Rolled 
material. 

Ductile ' strength . . .  23 kg. 
Tension . . . . . . . . . . . 9 .5  per cent 
Pressing resistance 

per square milli· 
meter . . . . . . . . . .  . 

Gravity . . . . . . . . . . .  ---

Bending resistance . .  ---

Contraction . . . . . . .  ---

Cast 
material. 

16 kg. 
6 per cent 

58.5 kg. 
31 kg. 
27.3 kg. 

43.84 kg. 

The metal is acid·proof and non·corrosive in the 
presence of acetic acid. 

Meteorit is, furthermore, in no way affected by the 
temperature, and is, therefore, speCially adapted for 
many objects intended for outdoor use. Its durability 
in 

_sea water, combined with its l ightness, makes it 
an ideal material for shipbuilding. It must be stated 
that, wherever rolling material is used, meteor it is said 
to possess unsurpassed features of its own, and sheets 
have been made from 3 mm. ( .118 inch ) to 0 .06 mm. 
( .002 inch ) in thickness, of first·class quality, very hard 
as well as soft, the latter being intended for further man· 
ufacturing into tubes and for cutting and stamping. 
The German arms and ammunition factories in Karls· 
ruhe, as well as the Swiss and Russian governments, 
are now making cartridge shells of meteorit. 

Meteorit can be soldered and galvanized (nickel, 
silver, or copper ) as easily as other metals, and there· 
fore it can be given any coloring that may be desired. 
This has up to now not been possible with aluminium. 

.. . . . . 

Information Concerning tbe Mexican Cotton-Boll 
Weevil. 

The United States Department of Agriculture has 
just issued Farmers' Bulletin No. 189, "Information 
Concerning the Mexican Cotton·Boll WeeviL" It was 
prepared by W. D. Hunter, special agent in charge of 
cotton·boll weevil investigations, division of entomo· 
logy. 

The work of the division of entomology for several 
years has demonstrated that there is not even a re· 
mote probability that the boll weevil will ever be abso· 
lutely exterminated. Although the very large yields 
of cotton of former years may perhaps no longer be 
possible, it is nevertheless entirely feasible to produce 
cotton at a margin of profit that will compare favor· 
ably with that involved in the production of most of 
the staple crops of the United States by what have 
become known generally as cultural methods. These 
methods consist of modifications of the system of cot· 
ton raising made necessary by the weevil .  They 
were originally suggested by a careful study of the 
life history and habits of the pest, and naturally any 
improvement that may eventually be made will be the 
result of the continuation of that study. They have 
been tested successfully on a large scale by the divi· 
sion of entomology, as well as by many planters, during 
two very unfavorable seasons. These methods are in 
brief as follows : First. Plant early. Second. CuI· 
tivate the fields thoroughly. Third. Plant the rows 
as far apart as experience with the land indicates is  
feasible, and thin out the plants in: the rows thoroughly. 
Fourth. Destroy, by plowing UP. windrowing, and 

Scientific America.n 
burning, all the cotton stalks in the fields as soon as 
the weevils become so numerous that practically all 
the squares and bolls are being punctured. Of great· 
est advantage is the reducing for the next year of the 
number of the weevils by the destruction of the plants 
in the fall. The advantage thus gained is followed 
by bending every effort toward procuring an early 
crop the following season. Fifth. While fertilizers 
are not now used to any considerable extent in cotton 
producing in Texas, there is no doubt that they should 
be ; not that the land is poor, but that crops may be 
procured earlier so  as to avoid a considerable degree 
of injury by the weevil, which is more destructive to 
later crops. 

'The bulletin contains a description of the weevil, 
the territory affected, and the plan of the investiga· 
tions by the division of entomology, and gives some of 
the results of the field work and an experiment show· 
ing the damage resulting from favorable hibernating 
quarters. 

The bulletin concludes with an account of the legal 
restrictions concerning the shipment of infested cotton 
seed and a warning to cotton planters against the 
inflation of prices of the seed of certain varieties, and 
the attempts of unscrupulous persons to dispose of 
common seed from various localities as that of early 
maturing varieties. 

.. ' 0 ' ..-
NEW ELECTROLYTIC PHENOMENON. 

A rather curious phenomenon has been discovered 
by Julius Bing, a German scientist, during some ex· 
periments in electrolysis. A vessel contains an alumi· 
nium and a lead plate ( see diagram ) plunged in an elec
trolyte of tartaric acid. The positive pole of a battery 
is connected to the aluminium plate and the negative 
to the lead. The aluminium electrode is connected to 
one side of a condenser, whose other side has a wire 
dipping into the liquid. The wire is terminated in a 
point, which is approached perpendicularly to the plate. 
It. is found that a discharge is produced between the 
point and the plate, which the author considers due to 
the capacity of polarization of the aluminium. The 
energy brought into play by the introduction of the 
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BING'S ELECTROLYTIC APPARATUS. 

condenser is so great that when the point touches the 
plate, it becomes soldered at once. Therefore he uses a 
carbon point instead. The heating of the liquid is quite 
appreciable. The arrangement seems to act as a current 
interrupter, and the discharge seems to be of an oscil· 
latory character, as the interruptions are accompanied 
by a high·pitched sound. The frequency of the dis
charges varies when capacities of different value are 
in serted. On putting in self·induction, the rate of the 
discharges is lessened and may be even stopped. The 
phenomenon is well observed with 150 to 200 volts and 
a capacity of 15 microfarads, and the interruptions are 
then regular. At the anode plate is seen a bluish light 
which disappears at the moment of discharge, but it 
reappears, on the contrary, when the charge is  in
creased progressively. 

. . . - . 
Telegraphing Pictures and Han d_riting. 

In an address recently delivered at the Berlin Urania, 
Prof. Cerebotani presented a telegraphic apparatus for 
transmitting any kind of handwriting, drawing, etc. 
The fundamental principle is identical with the prin
ciple employed for instance by Elisha Gray, the novel 
feature being a highly sensitive system of electro
magnets. In the case of the drawing pencil of the 
transmitter being moved upward ill an oblique direc· 
tion, the line obtained in the receiving apparatus of 
previously·invented systems is a broken one. In 
Cerebotani's system, the electromagnets are so sensi
tive as to produce nearly straight lines, even in the 
case of their being excited by extremely' small cur
rents. The telegraphic transmission of pictures and 
handwriting, as obtained by means of his apparatus, 
is therefore much clearer and truer than in the case 
of any previous apparatus. Some samples produced 
by Cerebotani were transmitted on the telegraph lines 
from Munich to Augsbnrg, from Milan to Turin, and 
:finally from Berlin to Munich. A picture transmitted 

some weeks ago from Berlin to Munich over a distance 
of 403 mlles is said to be the finest specimen of tele
graphic transmission ever obtained in this direction. 

E ngineering Notes. 

A 3 2·ton iron girder, the seventh of a number which 
are being used in the construction of a large department 
store in New York city, attracted no little attention as 
it was hauled through the streets on a truck 150 feet 
long. To drag the girder from its dock, twenty·one 
horses were required. The animals had to stop every 
few blocks for a rest. Every time that a new start 
was made, two powerful jacks were brought into use 
to move the heavy mass. 

In the course of the James Watt dinner re()ently 
celebrated in Glasgow, the Lord Provost, Sir John Ure 
Primrose, Bart., described a new method for the raising 
of steam-·a process that not only alters the existing 
plans of steam raiSing, but also solves the problem of 
the smoke nuisance in great industrial centers. The 
Lord Provost, who is a big manufacturer, had attached 
to one of the marine type of boilers at his works a 
furnace that appears to settle the smoke difficulty, in· 
troducing at the same time conditions under which, at 
a given rapidity of combustion, the maximum efficiency 
in steam is obtained from the fuel used. It is claimed 
for the patent that it is particularly suited for marine 
work. It can be used with cheaper and dirtier coal 
than is employed by the existing systems, so that ship· 
masters, when in foreign ports, would be in a position 
to effect the saving that would come from the pur· 
chase of local coal. Less boiler-room space is required, 
and the boiler·room weights are reduced by about one
half. Fuel can be taken either solid or liquid. Air 
and fuel are fed together, and combustion is effected 
under ideal conditions, no unconsumed gases escaping 
from

' 
the furnace, and no smoke or carbonic acid gas 

coming from the funnels. 

It is almost the general impression that the late 
Sir Henry Bessemer was knighted in recognition of the 
steel process which bears his name, but s uch was not 
the case. The honor was bestowed in 1878, when he 
was sixty·six years oid, as a tardy reward for a service 
rendered the British government about the time of his 
attaining his majority. The history of this, as told 
by James Dredge, is that at the time when, in his 
early years, Bessemer came into contact with some 
of the official!? of Somerset House, the seat of the In· 
land Revenue Department, it was notorious that frauds 
on the government were perpetrated to an alarming 
extent by the repeated use of stamps affixed to \ieeds. 
It was estimated that an annual loss of £ 100,000 was 
sustained from this cause, and to devise a 

. 
means for 

entirely putting a stop to this occupied Bessemer's 
attention. It is almost superfluous to say that he ar
rived at a solution by the simplest means, that of per
forating the government stamps with dates. Now 
that this evident method has found a hundred uses 
throughout the civilized world to safeguard stamps ' or 
checks, and to divide postage stamps, being among the 
most common, it is a little difficult to realize the 
importance of this invention. To Bessemer it meant, 
in anticipation, vast things-assured fame, a retaining 
fee of £ 600 a year as a government official, and a great 
advance on the road to fortune. In reality, however, 
it meant nothing, for though the invention was at once 
adopted, the official promises were soon forgotten.
Cassier's Magazine. 

The experiments described in a paper by Mr. Strahl 

( see Zeitschrift des Ver. Deut. Ing. No. 2 )  were made 
on behalf of the Breslau Royal Railway Department, 
two high·speed train locomotives being fitted with Pie· 
lock superheaters, and compared with two similar loco· 
motives without superheater as to their consumption 
of water and coal. The main results arrived at may 
be summarized as follows : The temperature of the 
steam on issuing from the superheater being 260 deg. , 

the saving as to water vaporized was about 16 per 

cent, and as to the consumption of coal ; 12 per cent, 

whereas the steam saving proved equal to about 10 

per cent for a mean steam tl'mperature of 230 deg. in 

the ·dome. The consumption of steam in the different 

locomotives compared, proved the same for equal out· 

puts. The weights of water vaporized are inversely 

as the specific volumes of the different kinds of steam, 

being directly proportional to the specific weight. The 

saving in steam obtained corresponded with the increase 

in the specific volume of the steam due to superheating. 

The saving in steam, being dependent only on the 

superheat, must be the same both in compound and 

twin locomotives for equal superheat, the comparison 

being relative to quite similar locomotives. Slide 

valves could be used up to the highest temperatures 
attained ( 272 deg. C. ) provided sufficient oil was 
supplied to the sliding surfaces by means of lubricat· 
ing presses. In order to fully utilize the advantage 
inherent in superheating for a higher efficiency of the 
locomotive, the cylinders should be increased propor· 
tionally to the higher consumption heat ( coal ) of the 
locomotive ( in the case of equal outputs ) without 
superheaters, as against locomotives with superheaters. 
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Advantages of: Salt Water Main ... 

To the Editor of the SCIENTIFIC AMERICAN : 

Let me call to your attention another possible use 
for salt water in case it is introduced into this city for 
fire protection. 

Salt water, as is well known, freezes at a much lower 
temperature than fresh water, and could be used in 
winter to flush the streets and carry away slush and 
snow. Fresh water has been used for this purpose, but 
is limited in its usefulness to mild days, for when the 
temperature is below freezing, it rapidly forms into 
ice. C. MESSICK, JR. 

New Yo�k, March 31,  1904.  
• • • •  • 

A Letter Crom Dr. Herty on the Gathering of: 

'J' urpenttne. 

To the Editor of the SCIENTIFIC AMERICAN : 

My attention has been called to a communication 
in your issue of February 6, entitled "About the New 
Method of Gathering Turpentine." 

The experiments of your correspondent, Mr.  George 
W. Colin, in the use of detachable boxes, are historic

' ally interesting. His assumption, however, of the im
practicability of any plan because of the failure of his 
experiments, scarcely needs comment other than a 
statement of the fact that at the present time there 
are at least three million cups in use by turpentine 
operators, and that this number would easily have 
been eight million, had the potteries been able to sup
ply the actual demand in time for the present season. 

Your correspondent quo.tes from an article in your 
issue of January 2 the statement, "New Method of 
Gathering Turpentine Invented by Dr. Charles H. 
Herty, and by him given to the public." 

I am unwilling to receive credit for generosity which 
does not properly belong to me, and consequently feel 
that I should further add that the new system of 
cup and gutters devised by me has been patented, as 
it was devised by me before entering the service of the 
Bureau of Forestry ; but the bureau, while recognizing 
my personal right to the patent, deems it improper for 
me to receive any royalty on the patent so long as I 
am officially connected 'with the bureau. 

CHARLES H. HERTY. 
Jacksonville, Fla., March 9, 1904.  

T h e  Latitudes of: Greater N eW' York. 

The Greater New York extends through 14 minutes 
and about 45 seconds of latitude and 28 minutes and 
about 30  seconds of longitude. The extreme sOuth
western cape of Staten Island, which is the most south
erly point of the city, lies almost exactly 40 degrees, 3U  
mmutes, and 15  seconds north of the equator. The 
junction of the City line with the Hudson River on 
the edge of Yonkers, which is the most northerly point 
of the city, lies almost exactly 40 degrees, 54 minutes, 
and 55 seconds north of the equator. The western edge 
of Staten Island marks the most westerly point of the 
city. It  is as nearly as may be 74 degrees, 15 minutes, 
and 30 seconds west from Greenwich, while the ex
tremity of City Island, which is the most easterly pOint 
of the city, lies almost exactly 73 degrees and 47 
minutes west from Greenwich . 

The difference in latitude between the extremes of 
the city, taken with the difference in elevation and 
the presance of the sea in the southern part, makes 
an appreciable difference in climate. There is decidedly 
more snow and a somewhat lower average winter 
temperature on the edge of Yonkers than at the south
western extremity of Staten Island. While the high
est point of the city is the ridge near the 
center of Staten Island, where the elevation 
at several points exceeds 400 feet above sea level, 
the general elevation in the upper portion of the 
city is considerably greater than that of the parts 
south of Central Park. The highest point on the 
island of Manhattan is on the wooded ridge overlook
ing the Hudson at a point nearly due west of Wash
ington Bridge, where the elevation is nearly 260 feet 
above sea level. A little further north the island 
reaches a height varying from 180 to 240 feet. The vege
tation on this elevated ridge shows the influence oj' 
the height above sea level . It suggests the vegetation 
of the Palisades. The elevations of the Bronx reach 
180 and 200 feet in Van Cortlandt Park and in parts 
immediately southwest of the park. The highest eleva
tion in Bronx Park is just

' 
short of 150 feet, and of 

Pelham Bay Park, about 120 feet. 
The coolest summer climate of the city is probably 

the central ridge of Staten Island, where, in the region 
which is intended for part of the proposed Richmond 
County park system, the greatest height is 413 feet 
above sea level. With a stiff sea breeze blowing, these 
heights are deliciously cool in midsummer. The val
leys of the Borough of the Bronx are extremely hot 
in summer, though the heights are cooler than the 
built-up portion of the city down town. The narrow 
strip along the Hudson at the base of the high ridge 
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of the island is one of the hottest parts of the city on 
summer afternoons, when the sun strikes from the 
west against the slope of the ridge and is reflected 
from the burnished mirror of the river. 

The lower part of Manhattan and the boroughs of 
Brooklyn, Queens, and Richmond have rather more 
rain than the Borough of the Bronx. It snows occa
sionally in the upper part of the Bronx when only 
rain falls in the lower part of the city, and snow lies 
often for days and sometimes for weeks upon elevated , 
parts of the Bronx after it has utterly disappeared 
from the parts of the city immediately bordering upon 
the harbor.-N. Y. Times. 

. ' . . . 

METHOD OF TIMING PHOTOGRAPHIC SHUT TERS. 

One of the simplest and most practical methods for 
determining the speed of a photograpb ic shutter is 
that which has been lately devised by M. L.  Pelle port, 
a French photographer. A nail is driven in the wall 
at C, and from tbis hangs a pendulum formed of a ball 
on the end of a string, which should swing freely near 
the wall. The are, AB, is traced, with C as a center, 
by holding a piece of chalk against the cord; and the 
limits of the are, A and B,  are clearly defined by a 
short mark. The camera is focused upon the are, 
AB, so as to have as large an image as possible, ex
cluding the pOint, C. The pendulum is drawn to one 
end of the arc and then allowed to swing, the shutter 
being opened at the same moment. The photograph 
appears somewhat as in the second diagram, showing 
the arc, ab, and a grayish band, Wxyz, the image of 
the successive positions occupied by the pendulum dur
ing the time the shutter is open. A straight line, 
a'b', is drawn, having the same length as the are, ab, 
and Upon it is erected a half-circle, which is divided 

PHOTOGRAPHIC SHUTTER. 

into a certain number of parts, say 100. On the base 
line lay off the distances, a'm'=am and a'n'=an, and 
erect the perpendiculars, m'm" and n'n". The number 
of divisions in the arc, m"n", compared with the whole 
number on the semi-circumference, shows what frac
tion of the length of the pendulum's oscillation the 
shutter has remained open. To find the time, it is 
only necessary to know tbe time of oscillation, which 
is deduced from the length of the pendulum. For con
venience, a second's pendulum may be used. The 
method, depending upon the physical formula, 

� is only strictly correct for infinitely small 
g 

oscillations, but gives a c10se enough approximation 
for ordina ry' use. 

The international cup race for motor boats, to be 
held on July 30, will be participated in by representa
tives of the United States, England, and France. 
America has two entries. England and France have 
more than the allotted three, and will hold elimination

' 

trials. S . F. Edge has two launches under way for the 
English trials. They will be made of bronze. One is 
forty feet in length and will be equipped with a 120-
horse-power engine. The other is thirty-flve feet in 
length with proportionatlil horse-power. Another Eng
lish entry is that. of Lord Howard de Walden, a wealthy 
peer and enthusiastic automobilist. France has entered 
a boat of 150 horse-power of the Gardiner-Serpollet 
type.  Steam will be the motive power of this. The 
displacement will be twice that of the other boats. On 
this account the powerful craft may not stand much 

show. Another French entry is that of G. Peter, a 
builder of motor boats, regarding which no particulars 

are given. 

Electrical Notes. 
An experimeont performed by Dr. A. Ludwig has 

demonstrated tbe possibility of melting carbon and 
maintaining it in the liquid condition. The heating 
was effected under great pressure in the electric fur
nace, and a curious phenomenon noticed at 1,500 at
mospheres was tbat after a brief failure of ' the are, 
the current refused to pass even when the voltage was 
much increased. It  is supposed that as the carbon 
passed into the liquid and transparent state, it as. 
sumed a rare allotropic form, becoming a non-conduct
or. The test was too brief for a study of this condi
tion, but was made to include a sudden cooling of the 
molten carbon by a flooding with water of the interior 
of the pressure vessel. Though minute diamonds were 
recognized in the gray powder thus obtained, the result 
was not wholly satisfactory . 

Shortly after the Paris disaster, a commission was 
appOinted for taking such precautions as would be 
likely to increase the safety of service on the Berlin 
underground railway. These precautions have now 
for the greater part been carried out. The lighting 
circuit of the tunnel has been enlarged by additional 
independent wires, enabling, in the case of one half 
of the lamps being injured, the second half to go on 
burning. The ticket boxes on t1;le underground rail
way stations are so designed as to be readily pushed 
aside. The number of fire hydrants has been increas
ed, and each car has been fitted with a sand box. 
'I'here are bucket fire extinguishers in each car, as 
well as in the tunnel at distances apart of 328 feet. 
I�ach station has been connected to the fire brigade 
alarm line. The emergency lamps in the cars are 
prevented from any contact with the curtains, the latter 
being, moreover, of a heavy, impregnated, wool stuff. 
Each motorman's stand is provided with short-circuit
ing devices which may be operated from within the car, 
and made to cut the current off the line. 

Cost of water-power development depends, in large 
measure, on the location of the electric station that is 
to be operated. The form of such a station, its cost, 
and the type of generating apparatus to be employed 
are also much influenced by the site selected for it. 
This site may be exactly at, or far removed from, the 
pOint where water that is to pass through the wheels 
is diverted from its natural course.  A unique example , 
of a location of the former kind is to be found near 
Burlington, Vt., where the electric station is itself a 
dam, being built entirely across the natural bed of one 
arm of the Winooski River at a point where an island 
near its center divides the stream into two parts. The 
river at this point has cut its way down through solid 
rock, leaving perpendicular walls on either s ide. Up 
from the ledge that forms the bed of the stream, and 
into the rocky walls, the power station, about 110 feet 
long, is built. The up-stream wall of this station is 
built after the fashi,on of a dam, and is reinforced by 
the down-stream wall, 'and the water flows directly 
through the power station by way of the wheels. A 

construction of this sort is all that could well be at
tained in the way of economy, there being neither canal 
nor long penstocks, and only one wall of a power 
house apart from the dam. On the other hand, the lo
cation of a station directly across the bed of a river 
in this way makes it impossible to protect the machin
ery if the up-stream wall, which acts as the dam, should 
ever give way. The peculiar natural conditions favor
able to the construction just considered are seldom 
found.-A. D.  Adams in Cassier's Magazine. 

. 1 . �  . 
The Current Supplement. 

The current SUPPLEMENT, No. 1475, opens with an in
structive article by Mr. Randolph I. Geare, describing 
the Smithsonian exhibits for the St. Louis Exposition. 
It is the purpose of the Editor to publish in the SuP
PLEMENT what may well be considered a manual of 
radium technology, to run through three numbers. 
The flrst installment of the paper appears in the cur
rent SUPPLElI<IENT. Mr. Harlan I. Smith discusses in 
an interesting way the methods of collecting anthro
pological material . "A Chat About Spoons" is the title 
of an article that gives many a curious bit of informa
tion. Of interest to electricians are articles on the 
electrolytic refining of lead, the flrst electric trunk 
railroad in Great Britain, and the magneto-elastic 
detector. Mr. H.  M. Riseley writes on "Electricity and 
Mule Power on Canals." 

.. .  e . •  

It is said that the Pullman Palace Car Company is 
about to introduce a sleeper whiCh, from a sanitary 
standpoint, will be a considerable improvement over 
that hitherto used on the railroads of the country. The 
new standard is severely plain and

' 
is devoid of all 

scroll and grill work. The upholstery of the car has 
been reduced materially and all the angles possible 
have been taken from the car. Imported mohair has 
been adopted as a standard curtain and the entire de
sign of the decoration

' 
and furnishing is planned with 

a view to minimizing the work of cleaning the car and 
preventing the lodgment of germs. 
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TING AND B R E W I N G  

CONDUCTED ON SCIEN'rIFIC 

FRINCIFLE S.-I. MALTING. 

HE art of brewing is one of 
great antiquity. It has 
been decided by Egyptol
ogists th.at the ancient 
Egyptians were familiar 
with the process of manu
facture of a species of beer, 
but it is to the Germans 
that we must look for the 
greatest developers and ex
ponents of this industry, 
which has attained vast 
proportions in this country. 
It is a fact that most of the 
brewing plants in America 
are now owned by Germans. 
In the construction, main

tenance, and operation of a brewery the services of an 
architect, a mechanical engineer, a chemist, and a man 
of great expert knowledge called the "brew-master" 
are required. The work of the first two is occasional, 
but that of the two latter is perpetual, as the uniform
ity and the healthfulness of the product depend to a 
large extent upon their expert knowledge. 

There is hardly an industry that is based on more 
scientific principles than that of brewing, where man 
utilizes natural products, and transforms them by 
means of chemical reactions into a beverage which con
serves the natural nutritive qualities of the raw ma
terials. In brief, beer is a product made from extracts 
of malted barley and of hops, which are boiled to
gether, the resulting liquid being fermented and after
ward carbonated. 

It is our intention to describe the process of manu
facture of beer as carried on in one of the largest 
and most scientifically conducted breweries in the world, 
and it is our aim to call special attention to the val" 
ious points which deal with the purity of the beverage, 
as they are most interesting from a scientific point 
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supply is obtained from the city mains. There 
are ten or eleven artesian wells in various parts 
of the plant, which furnish water for cleans
ing, condensing, etc. ; some of them are 2,000 
feet deep. For washing yeast the water is 
sterilized by steam, cooled, and afterward 
aerated with germ-proof air. To prevent any 
possibility of infection, all the air which 
comes in contact with the wort or the beer 
itself is filtered by passing through three 
sterilized cotton filters of enormous size, each 
having a capacity of 4,000 cubic feet a min
ute. The air is piped all through the brewery : 
for use where it comes in contact with the 
wort, the beer, or the yeast. 

The necessity for chemical and bacteriOIOg·1 
ical cleanliness will be understood when it is 
considered that the malt wort is highly nu
tritious, and affords an excellent culture 
ground for bacteria, for the nutritious sub
stances which make beer of value for human 
consumption are seized upon with the same 
avidity by these minute organisms. 

Malting is the process of changing the 
character of various constituents of the bar· 
ley, so that it is made suitable for brewing. 
The principal constituent of barley is starch 
in the form of small granules of microscopic 
size. These starch particles are surrounded 
by a tight cellulosic hull. The starch should 
be resolved in the brewing process into malt: 

sugar (maltose ) and dextrine. This trans� 
formation can only take place if these hard 
walls are softened and the starch made acces� 
sible; this is what is done by the malting 
process. 

A recent fire at the Pabst plant occasioned 
the necessity of building a new malt house, and an ex
pert was commissioned to visit the leading malt houses 
of Europe, with the result that the best foreign prac
tice has been embodied in the new malt house, which 
is ten stories high and is built on the pneumatic, or 

Saladin system. The 

A Portion of an Air Filter, Showing Water Spray. 

ameled steel steeping tanks, each containing 650 bush
els. Water is added, and the steeping process occu
pies from fifty to sixty hours. During this period th.e 
kernel is gradually absorbing moisture; air is admitted 
from below in a finely-divided stream, for a two-fold 
purpose. The barley is washed, cleaned, and at the 
same time absorbs oxygen from the air, thus pro
moting the subsequent growth in the malting pro
cess. 

Steeping and Aeratin� the Grain. 

old plan was to lay the 
steeped barley on large 
cement floors, where it 
was manipulated manu
ally by shoveling. This 
is still the prevailing 
system in most malt 
houses, and the draw
b a c k s are obvious. 
There was in the old 
system no regularity in 
turning, aerating, cool
ing. etc., and it was 
necessary for the men 
to walk around in the 
wet grain, with heavy 
boots. The temper'ature 
of the malt was also 
dependent on the out
side weather conditions, 
but in the pneumatic 
system you make your 
own weather with re

The barley might be said to breathe while in stor
age, an� we might almost say that the water asphyx
iates the grains, but this aeration really maintains and 
enhances the normal functions of the grain for the 
malting process. After the steeping is completed, the 
grain is run down to compartments on the germinat
ing floors. These compartments are 100 feet long, 11 
feet wide, and 5 feet deep. The walls are lined with 
cement, and the floor is constructed of perforated 
metal, giving access to an air passage underneath the 
compartment. The steeped bgxley is laid to a depth 
of two feet on this perforated floor, and then allowed 
to sprout. This operation is accompanied by the 
evolution of heat, which must be regulated within 
narrow bounds; 60 deg. F. is the upper limit, and 48 
deg. F. is the lower limit. Thermometers are used to 
ascertain the temperature. In order that the air may 
be kept normal at all times, it is introduced to the 
germinating floors through an attemperating room of 
enormous size. In this chamber are vertical zinc 
plates, 150 feet long and 9 feet high, and there are 
fourteeen series of such plates. They are perforated, 
to allow the air to pass through them. In front of 
each serieS there are a hundred sprays, Which finely 
divide the water, which is thrown against the· perfor
ated plates and flows down the whole series, thereby 

of view, especially when the enormous quantity of raw 
materials consumed and the beer produced are con
sidered. 

As we have already said, malted barley and hops are 
the basis of beer. More than 1,500,000 bushels of bar
ley are consumed annually in the Pabst Brewery at 
Milwaukee. The barley comes from Wisconsin, Minne
sota, Iowa, Dakota, and Montana, the latter State pro
ducing the best quality of grain. The cost varies from 
60 to 75 cents a bushel, so that this is a very consider
able item of expense. About 1,000,000 pounds of hops 
are also u3ed, and come from California, Oregon, Wash
ington. and New York States, from Bavaria and Bo
hemi a. The domestic hops cost about 32 cents a pound, 
while the imported cost from 70 to 80 cents a pound. 

The hops are stored in a special building, which has 
a storage capacity of 1,000,000 pounds. The temper
ature is kept at the freezing point by cold storage; 
this Eaves the volatile constituents, and retains the 
flavor of the hop. The barley is stored in elevators 
when it arrives, and it is taken through grading ma
chines, where all impurities, such as sand, chaff, broken 
I,ernels, wheat, oats, etc. , are removed and the grain 
is dusted. In order not to impair the quality of the 
grain during the time of storing, the barley is given 
frequent ail' baths by aerating and spouting; this pre
vents a spontaneous heating, and serves to cool and 
keep the grain in such a healthy condition that all 
danger of deterioration is eliminated. The grains 
should be also uniform in size, as th is will insure a 
uniform germination during the malting process. We 
have now dealt briefly with two of the raw materials 
which enter into the composition of beer. There is 
one other which is also highly important-this is water. 
For malting and brewing, Lake Michigan water is 
particularly adapted, on account of its softness. The 

gard to temperature and humidity; in summer you 
cool the air, in winter you heat it. All of the win
dows are triple, to avoid the entrance of untreated 
air of an improper temperature and humidity, and 
even the entrances to the rooms are air-locked. 

The barley is conveyed mechanically into large en-

Bottom of Steeping Tanks, Shuwing Conveyors for the Wet Grain. 

J[ALTING AND BREWING CONDUCTED ON SCIENTIFIC PRINCIFLES.-I. MALTING. 
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washing the air in its tortuous passage thrdugh the 
filter, removing all dirt and floating organisms. Ra
diators at the air inlet serve to furnish heat if re
quired, and a refrigerating room at the other end of 
the attemperator serves to reduce the temperature 
when necessary. Two ,large suction-fans throwing 
2,000 cubic feet a minute draw the tempered and puri
fied air through large flues to the various germinating 
floors, and it is only to this air that the barley is ex
posed. 

Now, if the heat of the steeping grain reaches the 
danger limit, a valve underneath the perforated floor 
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large perforated metal floors, through which heated 
air is drawn by large exhaust fans. The kiln con
sists of four floors, and the green malt is introduced 
on the top floor, and gradua.lly descends from floor to 
floor by gravity, the dumping taking place by the op
eration of shutters, which constitute the floors and 
which can be manipulated from outside. As the 
grain drops from floor to floor, the heat becomes 
greater and greater, until the barley can be compared 
to a baked loaf of bread. It is as tender as a cracker, 
and it  has a pleasant aroma. The drying takes about 
forty-eight hours. To insure the specific character of 

I..ook1aa AU' from a Warship Coaling ,from a COlller Towel1 Astern. 

RUSSIA'S LAST HOPE ON THE SEA. 

Things are in a pretty bad way with the Russian 
fleet in the Far East. About as bad, indeed, as they 
could possibly be. Unless the genius of Makaroff can 
devise some brilliant strategy that will render the 
still formidable remnant of the Czar's  ships effective, it 
does not take the eye of an expert to foresee the in
evitable catastrophe. As the result of the inexplicable 
carelessness or lack of forethought of Alexieff, the 
opening of the war found the armored fleet of Russia 
divided by about a thousand miles, th, armored 
cruisers being at Vladivostock and the battleships at 

Elevating- Truck Loading Rags on the Deck., 
'Ready for HoIsting- to Masthead. 

(;al)leway Winches. 

The " Retvlzan " While on Her Way to the Far East Coaling from a Collier Which She is Towing Astern. 

is opened, and the air is drawn through the grain by 
means of the exhaust fans, an equitable temperature 
thus being maintained. The grain .is turned from 
time to time by a mechanical turner, which. while turn
ing the grain, travels back and forth the length of the 
compartments. This serves to bring to the surface 
a new stratum of grain. The sprouting process occu
pies eight days, and at the end of this time the grains 
have ceased to be encysted by the hard walls, and the 
starch can be attacked in the mashing tubs in the 
brew house. The operation of malting is completed 
by drying the sprouted barley in kilns, which are 

COALING WARSHIPS AT SEA. 

the malt for various beers, the kilning is conducted 
in two stages. The malt is then cleansed, and the 
sprouts removed by shaking ' in machines, and is 
stored in dust and moisture proof bins, where it is 
held in reserve for use in the brew house. 

In a subsequent article we will treat the process of 
brewing. 

• • • • 
Germany's pavilion at the World's Fair is under 

roof. The building is a replica of the castle at Char
] ottenburg. The plans were revised by Emperor Wil
liam. 

Port Arthur. The strength of the battleship division 
was reduced, as we all know, by the Japanese night 
attack until it was hopelessly inferior to the blockad
ing fleet. For either the Port Arthur or Vladivostock 
fleet to come out and engage the enemy, would be 
nothing better than a forlorn hope-so greatly are they 
now overmatched. At the same time, the mining of 
the harbors makes it out of the question for the 
Japanese to enter. For the present the plan of the 
naval campaign, as far as Japan is concerned, is to 
maintain the blockade of the two ports so closely, that 
neither squadron can emerge without being forced to 
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give battle, and at the same time endeavor by a long
range bombardment to destroy the fortifications and, 
if possible, shell the ships as they lie in the harbor. 

Notwithstanding the many reports as to the havoc 
wrought by Japanese heavy guns on Port Arthur's 
fortifications, we doubt if any serious injury has been 
done. The modern method of mounting coast defense 
guns en barbette, or on disappearing carriages behind 
massive concrete protection, renders the chance of 
tdismounting guns exceedingly remote. The shelter for 
the gun detachments also is such that fatalities should 
be very rare ; and unless the Russians have been re
miss in laying in stores of ammunition and food, Port 
Arthur's forts should be able to withstand these bom
bardments for many months. What the chances would 
be of taking the place by combined sea and land attack 
is another question, which can only be answered by 
those who are fully conversant with the conditions. 
All things considered, it is probable that both at Port 
Arthur and Vladivostock, the effective remnants of 
the Russian armored fleet, consisting of probably five 
battleships and four armored cruisers, can remain in 
comparative safety under the protection of the forts 
and the submarine mines for many months to corne. 
At Port Arthur the ships will, of course, be exposed to 
the chance of being hit by the plunging fire of long
range bombardment ; but such individual hits will be 
more a matter of "luck than good shooting," and in 
spite of reports to the contrary, we are inclined to 
think that they are extremely rare. 

Evidently, then, if any relief is to corne to Russia 
in her naval campaign, it must corne from without. 
In other words, the only hope of saving her Far East
ern fleet is for Russia to dispatch a second fleet to the 
rescue, which, by its approach, will raise the blockade, 
release the fleet now contained in Port Arthur, and re
verse the situation by obliging the Japanese admiral 
to fight against a fleet numerically more powerful 
than his own. 

That Russia will bend every nerve to save the naval 
situation is morally certain ; for the loss of her fleet in 
the Pacific would have a far wider significance than 
the disastrous effect it would have upon the Eastern 
campaign. It  would mean the absolute extinction of 
the very flower of her navy, including seven of the 
best of her battleships, all of her modern armored 
cruisers, eight protected cruisers, including the best 
and latest of that type in her navy, and a fleet of 
thirty or more destroyers and torpedo boats, the loss 
representing a total value of not far short of $100,-
000,000. Now, it is a fact that these vessels represent 
the very cream of , her navy ; and it is no exaggeration 
to say that by such a disaster, the Russian navy would 
be reduced, temporarily at least, to second rate. More
over, because of the slowness of warship construction 
and 1.ts great cost, coupled with the long lead that 
would be thus secured by rival nations, it is probable 
that Russia would never again regain her former posi
tion. Henceforth, her interests in Europe would de· 
mand that new accessions to her navy be retained in 
European waters. Thus would her dreams of naval 
supremacy in the Far East be dispelled for many a 
decade to corne, if not, in view of Japan's ascendancy, 
for good. With these considerations in mind, it wil l 
be understood that by the Russian official mind in St. 
Petersburg and, indeed, by all farseeing and intelligent 
Russians, it is realized that some supreme effort must 
be made to rescue the beleaguered fleets, and avert the 
impending disaster. 

Is  there any such relief in sight ? There is ; and it 
is to be found in the five very effective and powerful 
warships known as the "Borodino" c lass, some of 
which must be by this time in commission and others 
nearing completion in the Baltic yards. If  these five 
ships can be commissioned and dispatched to Port 
Arthur during the present summer, picking up the 
battleship "Osliabia" in the Mediterranean, it is pos

sible that they might reach Port Arthur by the early 

fall in time to raise the siege. 
The excellent qualities of this fieet, both for defense 

and offense, coupled with the fact that the vessels are 

of the latest design and are exactly identical, would 

render it, with the help of the '.'Osliabia," practically 

a match for the fleet of six battleships of Admiral 

1:ogo, which latter would by the autumn surely be feel

ing the stress of an unbroken war service of eight or 

nine months' duration. 
. Let us look once more at the character of these ves
sels. On a displacement of 13,566 tons they are de
signed to mount a main armament of either four 1 2.4-
inch or of four 12-inch guns. The former is a new 
piece of great pdwer, which these vessels are to carry 
if it is ready for them. These guns will be mounted 
in 11-inch-armor turrets. The intermediate battery 
consists of twelve 45-caliber, 6-inch guns, carried in 
6-inch-armor turrets, while the secondary battery is 
made up of twenty 3-inch rapid-firers of the extraor
dinary length of 60 calibers, with corresponding in
crease in range and flatness of trajectory ; twenty 3-
pounders and eight 1-pounders. They carry two broad
side submerged torpedo tubes and two above-water 
tubes. one in the bow, another in the stern, each pro-
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tected by Krupp armor. The defensive qualities are 
finer, we think, than those of any ship afloat. They 
consist of a 9-inch belt tapered to 4 inches and 2 %  
inches a t  the ends ; a secondary belt o f  6-inch armor 
above the main belt, extending like the main belt en
tirely around the ship, and two protective decks, the 
lower one at the level of the top of the main armor 
belt, and an upper armored deck 2 inches in thickness 
at the level of the top of the upper armor belt. The 
space between these two decks is filled amidships en
tirely with coal. Furthermore, as a protection against 
waterline armor-piercing shell fire, and against torpedo 
attack below the waterline, a vertical wall or bulk
head of 4-inch armor extends longitudinally from the 
bow to the stern, at a distance of about 6 feet inboard 
from the sides of the ship. Add to this that the bases 
of the gun turrets, and the armored tubes leading up 
to the same, are armored with from 10 inches to 5 
inches of Krupp steel, and it will be seen why the total 
amount of armor worked into a vessel of the moderate 
displacement of 13 ,566 tons reaches the high total 
of 4,000 tons. Of the five ships, the "Borodino," 
"Orel," and "Imperator Alexander I II ." were launched 
in 1901, and are undoubtedly completed by this time. 
The "Slava" and "Suva�off" were launched in 1903,  
and twelve months ago were announced as to be com.
pleted in the present year. It is probable that in view 
of the corning Eastern complications, work has been 
rushed on these vessels, and that everything is  work
ing in the Baltic yards at high pressure to complete 
them. It is quite within reason to suppose that they 
will be ready, as announced in St. Petersburg, by the 
summer. 

But even with the ships completed, there still re
main the two serious questions of manning and coal-

AN INTERESTING BALANCING FEAT. 

ing on the long journey tq .the Far East. The first 
would probably be accomplished by drafting the most 
experienced officers and men from the vessels of the 
Baltic and Black Sea fleets ; and for giving them the 
necessary familiarity with the , new ships, reliance 
would have to be placed upon the incessant drill in 
gun practice and maneuvers, which the fleet would 
undergo on the long journey to the seat of war. The 
problem of coaling is not so difficult a one as is popu
larly supposed. The successful introduction of the ap
paratus for coaling at sea, which is shown in the ac
companying illustrations, in the Russian navy, has 
made it possible for an active fleet to carry its coaling 
stations with it, and coal up while under way at any 
time that it pleases, except, of course, in th,e heaviest 
weather. That this is contemplated by the Russian 
Admiralty is proved by a very significant dispatch 
which appeared recently in the daily press, to the 
effect that five vessels of the volunteer fleet ( transport 

ships ) have received orders to proceed to the Baltic, 

where they will be put in condition to serve as colliers 
for the Baltic squadron, which is to sail for the Far 
East in June. It is noteworthy that the number of 

vessels coincides with that of the five vessels now 

building. Now the latest and largest of the vessels of 

this volunteer fleet are of from 9,000 to nearly 12,000 

tons displacement, with speeds of 19 to 20 knots an 

hour. By making the necessary structural alterations, 

these ships would be able to load up with 25,000 to 

30,000 tons of coal, and with their good speed th�y 

would easily be able to keep up with the fleet of new 

battleships ( all  of which can do 18  knots ) at a cruising 

speed of, say, as high as 15 knots an hour. The fleet 

would be fitted with the apparatus for coaling ships 

of war at sea, which is shown in the accompanying 
illustration:;;, which represent the Russian battleship 
"Retvizan" when she was taking coal while under 
way. The method of operation, briefly stated, is as 
follows : The collier is towed astern of the battleship, 
and an overhead ,cable is stretched from the after 
mast of the battleship to the foremast of the collier, 
on which is a traveler provided with hooks to which 
the buckets of coal are attached. Arrangements a,re 
provided for taking up the s lack of the cable or paying 
out, as the distance between the ships varies in the sea
way. The full buckets are hauled from the collier, and 
the empty buckets returned in the same manner as 
the ordinary overhead cable conveyer is operated in 
excavation work, as seen recently on the Rapid Transit 
Subway in this city. As much as 35 to 40 tons of coal 
per hour has been delivered from a collier to a battle
ship in a moderate sea and a heavy gale of wind, the 
battleship meanwhile towing the collier at speeds vary
ing from 8 to 11 knots an hour. 

It  would also be possible to adopt the method used 
in taking out the monitor "Monadnock" to Manila, 
when the monitor, with fires banked, was towed the 
whole distance by the collier, thus avoiding the trouble 
of coaling at sea. 

The Baltic fleet, conveying its own coaling stations 
with it, should easily make the passage to the Far 
East at an average speed of 15  knots an hour ; for our 
own "Oregon," a 16-knot vessel, made the trip , around 
Cape Horn at about 14 knots an hour, and the new 
Baltic ships, as we have said, are 18-knot vessels. If 
the fleet is able to get away, as announced, in June, it 
should reach the Far East by August. If, on the ar
rival of the fleet, Port Arthur and Vladivostock are 
still holding out, the naval war will take on an tn
terest, for which it will be scarcely possible to find a 
parallel in naval history. Will Admiral Togo, realizing 
that the approaching fleet is more powerful than the 
one which he has been blockading theEe many 
months, gather his eight armored cruisers before Port 
Arthur, and go with his battleships and destroyers to 
meet the Baltic fleet ; or will he dispatch his torpedo 
fleet, bidding his captains risk everything in a des
perate night attack in the open ? Or will Makaroff 
make the first move by a determined dash from Port 
Arthur, to effect a junction with the relieving force ? 
Should a junction be made, Russia would have eleven 
battleships against Japan's six. 

It  is evident that, as far as Russia is concerned, 
the fate of Russia's navy depends upon the ability of 
Malmroff to hold Port Arthur for the next few montts.' 

Should it fail and the blockaded battleships be de
stroyed, there would be nothing left for the Baltic ' fleet 
but a prompt return to European waters ; for without 
the naval bases of Port Arthur and Vladivostock to 
fal l  back upon, it would be merely a question of time 
before this fleet would be run down and overpowered 
by the victorious enemy. 

AN INTERESTING BALANC!NG FEAT. 

An interesting feat in equilibration is performed by 
William Sprengel, a Western cowboy. Upon a spiral 
tower with a runway 160 feet in length and 16  inches 
wide he ascends and descends, standing upon a large 
wooden ball .  This ball he

'
rolls with his feet, keeping 

it in the center of the runway. The runway is 
veneered wood and perfectly flat. The greatest in
cline

' 
is 4 1h feet in 20.  The ball is 28 inches in 

diameter and weighs 80  pounds. In  ascending, Mr. 
Sprengel is said to be pulling 150 to 160 pounds, and 
in corning down is holding back from 75 to 80 pounds. 
After reaching the top of the tower, before descending, 
he rolls the ball out and back upon a perfectly flat 
imitation cable 50 feet in length. At all times his 
eyes are kept steadily upon the ball. Ten minutes are  
required to make the entire trip up tha tower, out on 
the cable, and back to the ground. Th� feat has also 
been performed in Europe and in Cuba by Achille 
Philion, the originator of the act and the owner of the 
paraphernalia. Sprengel is his successor, and has been 
doing the act about a year.-W. Frank McClure. 

. ' . '  . 
'I'he Problem of Columbus. 

H. W. Chapman in Phil. Mag. determines complj)te
ly the motion of an egg-shaped body ( symmetrical 

about an axis and with a hemispherical end ) on a ,  

perfectly rough horizontal plane. The results show : 

( 1 )  That the axis of an egg-shaped body would not 

rise toward the vertical unless, when its axis is hori

zontal, it 'receives not only a spin about the vertical, 

but also a rolling motion round its axis ; ( 2 )  that even 

when so spun, it is very improbable that its axis 

would rise to the vertical. The rising observed in the 

case of smooth wooden eggs is connected with the 

phenomenon of limiting friction, and a rough cement 

egg rose only with difficulty, and usually remaineq 

oscillating between two cones, as required by the 

theory for a perfectly rough egg. 
• • • 

A canal is to be cut between Lake Onega and the 
White Sea at the estimated cost of 12 million rubles . 
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IMPROVED HOSE-NOZZLE. 

In the accompanying illustration we show an im
proved form of hose-nozzle invented by Mr. Charles 
L. Sankey, of Engine Company 7, Yonkers, N. Y. This 
hose-nozzle is so constructed that the plug of the valve 
will be operated by a cam lever arranged to bring the 
waterway or passage opening in the plug in registry 
with the water passage in the body of the nozzle, and 
to admit the waterway of the plug to be automatically 
carried out of such registry. The cam lever is also 
so arranged that it will remain in either position in 

IMPROVED HOSE -NOZZLE. 

which it is placed until purposely moved, enabling 
the nozzle to be set for the free delivery of the water 
for an indefinite period of time without attention or 
the supply of water to the tip of the nozzle to be �on
veniently and instantly shut off when desired. As· 
shown in our illustration, the tip and the neck of the 
nozzle are threaded into opposite sides of the spherical 
body portion . The. body of the nozzle is vertically 
traversed by a chamber in which the valve plug is 
adapted to slide. A coil spring bearing against a 
washer on the bottom of the plug serves to hold the 
·plug normally in its lowest position. At its upper end 
the plug is slotted to receive a cam, which is also 
seated in a groove in the top of the body of the nozzle. 
The cam is held in place by a pin passing through a 
slot therein, and driven into the members of the bifur
cated portion of the plug. The valve is operated by 
means of a handle, which projects from the cam. 
When it is desired to open the valve, the handle is 
turned to a horizontal position, and the plug is forced 
to rise 1)y the pin acting in the cam slot, which brings 
the opening in the plug into registry with the bore in 
the body of the nozzle. Whenever it is desired to cut 
off the flow through the nozzle, it is simply necessary 
to throw the handle upward, when the spring will 
force the plug down to the position illustrated. 

• • • • • 

IMPROVED CALIPERS. 

A patent has recently been granted to Mr. William 
A. McDonald, of Garfield, N. J.,  for an improvement 
in calipers which affords many advantages over the 
crude instruments now generally in use. The im
proved calipers can be used while the work in the 
lathe is running, without danger of altering the size 
set on the calipers, thus saving the time of stopping 
and starting the lathe, as would be necessary with 
other types of calipers . When set to the size wanted 

IMPROVED CALIPERS. 
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the calipers may be made to indicate how much larger 
the piece is than desired without the size already set 
being changed. As illustrated herewith, one of the 
caliper arms is formed of two members, A and B, 
which are pivoted together near their upper ends. 
A lever G is pivoted to the lower end of arm A and 
also at its lower end to member B, while at its upper 
end it carries a flat spring E which presses against 
an ear on member A, thereby holding the member B 
in the normal position indicated in Fig. 1. When in 
this position the member B presses against the stop 
formed on the inner edge of the member A. A pointer 
lever D is also pivoted to the member A in such posi
tion that it will be engaged by the upper end of the 
lever G. Whenever the member B is moved out of 
normal, as shown in Fig. 2, this pointer indicates on 
a scale the amount of this movement, and, due to the 
compound leverage, a movement at the caliper points 
will be multiplied about eight times on the scale, thus 
virtually supplying the calipers with a micrometer 
attachment. In use .the points of the calipers are 
brought slightly closer together than the measure de
sired and the thumb screw on the main joint is 
screwed up as tightly as possible. Then, with the 
pointer moved into engagement with the lever G, the 
points are passed over the objece which it  is desired to 
measure. This will move the pointer slightly to the 
left and the adjustable scale is then set, bringing one 
of the marks on the scale in line with the index point. 
Now, in passing the points of the calipers over the 
work in the lathe, the index hand will show just how 
much larger the work is than desired by moving past 
the mark on the adjustable scale, or if the object is 
smaller than desired the index pointer, which had pre
viously been set into engagement with the lever G, 
would not reach the mark set on the scale. In this 
way one can measure anything larger or smaller tha n 
the work desired and to a much finer degree of ac
curacy than with calipers now in use. 

. I . � . 
"- Novel L i fe-Saving Boat. 

James Mitchell, Sr.,  of Arrow River, Manitoba, Can
ada, is the inventor of a novel iife-saving boat, which 
has more than once been made the subject of a note in 
this journal. Mr. Mitchell sends us two certificates, 
issued by the Naval Assistant's office at Halifax, in 
which some interesting tests made with the lifeboat 
are described. In November, 1902,  a lifeboat was built 
according to Mr. Mitchell's plans, which was made the 
subject of rigorous tests . She carried about 1,200 
pounds of ballast in addition to five men on the 
thwarts; in the bottom of the boat. She was par
buckled over, and righted very quickly and satisfactor
ily. A boat, s imilar to this, was ordered by the Do
minion government for the fishery protection cruiser 
"Acadia." She was tested without any ballast what
ever, with only three men on board, who held on to 
the thwarts. When parbuckled over, she righted at 
once. The Naval Assistant gave it as his opinion that 
the Mitchell lifeboat was thoroughly self-righting with
out ballast. Admiral Rivet, of the French flagship 
"Tage," made a test on July 28, 1903,  on which occasion 
the boat was launched �rom a wharf 14 feet 6 inches 
above the tide level.  The boat took the water end-on 
with a crew in her, was immersed about one-third of 
her length, and then floated on an even keel. 

• • • • • 
WINDMILL WITH REVERSING ATTACHMENT. 

We illustrate herewith a new type of windmill, which 
is so arranged that its direction of rotation may be 
reversed whenever desired. The shaft of the wind
wheel lies transversely across the path of the wind, 
and it carries a drum· on which radial blades are ar
ranged like the blades of a paddle-wheel. A shield 
which is placed to windward of the wheel serves to 
cover either the lower or upper half of the wheel, ac
cording to its pOSition. This shield is supported by 
two ropes, each of which is secured at one end to the 
top of the Shield, and at the other end to the bottom 
of the shield. The ropes pass over pulleys at the top 
and bottom of the shield frame, and also over two 
pulleys keyed to a shaft which l ies directly under 
the windwheel. Loosely mounted on this shaft is a 
sleeve, to which rotary movement is imparted from 
the windwheel by means of belt and pulley connection 
therewith. This sleeve carries at one end a cone, which 
forms one member of the friction clutch, the other or 
cup member . being secured to the pulley shaft. Now, 
with the shield in the lower position, the wind will 
strike the upper blades of the windwheel and, if it is 
desired to shift the position of the shield, a cord is 
pulled which, through the medium of a forked lever, 
as illustrated, throws the friction cone into engage
ment with the cup, thereby imparting rotary move
ment to the pulley shaft and drawing the shield to its 
upper position, when the wind will strike only th� 
lower half of the wheel, thus reversing the direction 
of its rotation. Now, when next the cord is pulled, 
the pulley shaft will rotate in the opposite direction, 
drawing the shield to itg l owest position. In opera
tion, the instant the shield reaches the desired posi 
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tion, the operating cord is released, whereupon a 
spring, acting on the forked lever, will throw the clutch 
members out of engagement. At the same time an
other cord is  pulled, which is connected to a brake 
ban1'l that encircles the cup member of the clutch. 
This serves t9 instantly stop the rotation of the pul
ley shaft. Mr. William A. Butler, of 927 Market Street, 
San Frau cisco, Cal., is the inventor of this windmiCl. 

CONV ENIENT ATTACHMENT FOR BIRD CAGES. 

A recent invention provides a very convenient means 
of removing the paper in the bottom of a bird cage 

. and replacing it with a new strip. The arrangement 

CON VENIENT ATTACHMENT FOB. BIRD CAGES. 

is such that if desired the paper may be changed with
out removing the cage from its suspending hook. As 
shown in the accompanying illustration, the bird cage 
is provided with two downwardly-extending hangers, 
which also serve as legs for the support of the cage 
when it is placed on a table or the like. These hang
ers have inwardly-extending slots that terminate in 
depressions which form bearings for the spindles of 
a paper-roll holder. The paper from this roll extends 
over one edge of the cage and thence along the bottom 
of the cage to the OPPOSite edge. At the point where 
the paper enters the cage a hopper is secured' in which 
fine gravel is stored. When it is desired to change 
the paper in the cage the soiled strip is drawn out and 
torn off on the edge of the cage bottom, which is 
sharpened at this point. The fresh length of pupel' 
which is thus brought into the cage is cov8rcd with 
a thin layer of gravel which is fed out of '1 slot in 
the bottom of the hopper. Thus, by a single and very 
simple operation, the cage is cleaned and refitted with 
fresh ,paper and gravel .  The hopper for gravel i s  
held in place merely by two hooks, and can therefore 
be removed when desired. The paper holder also can 
be readily removed, owing to the slots which connect 
with the bearings. This affords a quick method ofl 
replacing the roll with a new one when the paper i� 
exhausted. Mr. Joseph A. Quelch, of 331 Manhattan 
Avenue, Brooklyn, New York, is the inventor of this 
improved bird cage. 

WINDMILL WITH: REVERSING AT TACHMEN T,  
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ODDITIES IN INVENTIONS. 

FAS'l'ENING DEVICE FOR OVERSHoES.-Unless one's over
shoes fit very snugly it  is ofteR quite difficult to keep 
them on the shoes when walking over muddy roads. 
As the same person often wears shoes which · vary 
greatly in shape, it is sometimes impossible to find a 
single pair of rubbers which will fit them all snugly. 
The simple little clip which is shown in the accompany-

FASTENING DEV ICE FOR OVERSHOES. 

ing illustration should therefore be found very useful 
to many people. It consists of a metal strip provided 
with a tongue which fits into a pocket formed at the 
heel of the rubber on the inner surface. The upper 
edge of this clip presses against the back of the over
shoe while a second or locking tongue fits into the 
crease formed between the heel and the upper of the 
shoe, thus securely fastening the overshoe in place. 
When it is desired to remove the overshoe it  is simply 
necessary to apply pressure against the heel, which 
serves to flex the locking tongue out of engagement 
with the crease. 

TnOLLEY WHEEL.-New forms of trolley wheel are 
constantly being patented, showing that the trolley 
problem has not yet been satisfactorily solved. One 
of the latest forms is shown herewith. In this con-

TROLLEY WHEEL. 

struction it will be observed that the trolley wheel is 
covered by two shields which are independently ro
tatable on the trolley shaft. These shields are formed 
with hooked members which overhang the trolley wire 
and prevent it from slipping off the trolley wheel. The 
shield pieces are normally held in the position illus
trated by two coil springs on the shaft. If, under 
extraordinary conditions, the wire should leave the 
trolley, in replacing the wire the shields would move 
apart against these springs under the pressure of the 
wire bearing against the curved edges of the hooks. 

BICYCLE WITH ROWING ATTACHMENT.-Rowing en
thusiasts will find in the bicycle il lustrated herewith 
a very excellent and delightful . means of exercising 
their muscles at t.imes when rowing is unseasonable. 
The saddle of this bicycle is mounted on trucks which 

BICYCLE WITK BOWING ATTACHMENT. 
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are adapted to run on two horizontal bars of the bicy
cle frame. The bicycle is driven by a reciprocating 
movement of the handle bar in a manner simulating 
that of rowing. A cord connects this handle . bar with 
the rear bicycle wheel which is rotated by the common 
pawl and spring mechanism. The handle lever is ful
crumed at its lower end in a universal joint. On 
twisting the handle bar in' one or the other direction 
the front forks are, by means of cord and pulley con
nection, turned in the corresponding direction, thus 
affording a means for steering the wheel. Two foot
rests are provided on the front forks and are so ar
ranged that by pressing down the toes a brake will be 
set on the rear wheel. 

FIREMAN'S SUIT.-The type of fire which is most 
dreaded by firemen is that in which volumes of sti
fling smoke and noxious gases are emitted. .To enable 
firemen to successfully cope with fires of this kind 
a Colorado inventor has designed a type of garment 
resembling a diving suit which we illustrate herewith. 
This garment is composed of gas-tight material which 
hangs from the helmet and is sfrapped about the man's 
waist. The garment is formed with sleeves which are 
tightly secured at the wrists to prevent entrance of 

SUIT FOR FIREMEN. 

smoke or gases. The air . within the garment is kept 
pure by means of proper chemicals stored in ' a box on 
the man's back. A glass-covered opening is placed di
rectly in front of the fireman's eyes, and light is fur
nished by an electric lamp secured to the outside of 
the garment. This arrangement enables a fireman to 
work with impunity in places where otherwise it would 
be impossible for him to remain on account of the 
gases and smoke. , 

ELECTRICAL INSTRUMENT FOR CAUTERY.-We show 
herewith a simple form of electric switch which will 

ELECTRIC INSTRUMENT FOR CAUTERY. 

facilitate the use of electricity for cauterizing pur
poses, particularly in the nostrils, mouth, and throat. 
This instrument is arranged somewhat in the form of 
a revolver, so that it can be conveniently held in the 
hand. The current may be turned on or off at will 
by pressing the trigger. From our illustration it will 
be observed that the trigger forms one arm of a bell 
crank whose other arm, when the trigger is operated, 
serves to press a contact ,spring into engagement with 
the con1;act plate, thereby closing the circuit to one 
of the cauterizing wires, the other being normally 

' connected to the battery. The cauterizing wires are 
held in binding posts and can be readily removed and 
replaced by wires of different shape and size when de
sired. The construction and shape of the instrument 
is such that it  will not interfere with the operator's 
view when performing the cauterizing operation. 

Brlee Note .. Conccl'nlng Patcnts. 

Thadq,eus A. Neeley, of Muncie, Ind., the inventor ot 
the roller skate, expired on December 4 at his home, 
in the 60th year of his age. He was for many years 
engaged in the manufacture of the roller skates. 

Albert A. Honey, a resident of Chicago, I ll . ,  and the 
inventor of the underground trolley system bearing 
his name, died from a stroke of paralysis at the Chi
cago Union Hospital early in December. He was an 
old-time telegraph�r and was one of the first three 
operators employed by the Associated Press in that 
city. He was afterward employed by the Union Pa
cific and the Northern Pacific roads. Up to a few 
months before his death he was the president of the 
Magnetic Equipment Company, but was compelled to 
resign on account of ill-health. 

A hinged trolley harp, the object of which is to facili
tate the removal and replacement of the trolley wheel 
of electric cars, has been invented by Thomas Kelch, 
the master mechanic of the South Covington & Cincin
nati Street Railway Company, and is regularly used on 
the cars of that company. By removing the cotter at 
the side, one arm of the hinge may be opened and the 
wheel slipped from its bearings and another put in 
its place. The work of changing a wheel can be done 
in one-fifth the time required with the ordinary 
harp. It  is adapted for use with almost any kind of 
wheel and there is no space for the wire to get between 
the harp and the wheel. A copper spring carries the 
current from the wheel to the pole. 

The solar salt industry, which at one time was a ·  
great business in Onondaga County, N.  Y., has been al
most wiped out by the competition from the West, 
but there are still in operation in New York a few 
plants where salt is obtained by the solar process. 
In  this industry it is necessary frequently to manipu , 
late the covers of the vats wherein the brine is in the 
course of evaporation, and as the vats are quite num
erous, the services of many man are required for this 
work. Judge William G. Cady, of Syracuse, has re
cently invented a method of operating these covers by 
horse power, so that one animal and a boy can move 
160 covers in six minutes. This represents the work 
of ten men. It is estimated that this device represents 
a saving of ninety per cent in the labor employed 
around one of these establishments. I t  is said that it 
will be the means of reviving the old industry in this 
part of the country. 

A Manchester printer has devised a machine of 
wide value to the printing trade. This comprises a 
cheap, reliable, automatic system for feeding the paper 
to letterpress printing, lithographic, ruling, and other 
machines. Hitherto this work has had to be accomp
lished by hand labor, but by this machine the serv
ices of the unskilled hand-feeder are dispensed with 
altogether. This automatic feeder will do in ten days 
the same amount of work that takes twelve days to 
do by hand. The invention is of the most simple con
struction, having no delicate or complicated working 
parts to get out of order. It  can be adapted to every 
kind of press, ruling machine, and folding machine, 
and will feed any size and quality of paper, one sheet 
at a time, and no more. Should it, however, owing to 
bad paper, chance to take two sheets or, on the other 
hand, fail to take a sheet at all, both the feeder and 
press would instantly stop dead together. It  can be 
put into gear and out of gear in a second, enabling 
the press to which it is attached to be used for hand
fed runs when required and is unfailingly accurate in 
its register. 

A short time ago the work of demolition of the great 
Burden water wheel at Troy, N.  Y. , was commenced, 
but the action aroused such a great amount of opposi
tion that the work was stopped, and an effort is being 
made to have the wheel restored and allowed to stand 
to the memory of Henry Burden, who was its designer 
and builder, and whose iron mill  it operated for milllY 
years. The wheel is said to be the largest construc
tion of the kind ever erect'"O and therefore it has a 
double interest. The wheel is sixty feet in diameter 
and twenty feet wide. It has

' 
thirty-six huge buckets . 

The journals of the great wheel are 1 6 %  inches in di
ameter and 18  inches long and it has 264 spokes, each 
1 % inches in diameter. The wheel was first put into 
operation in 1849 and ran almost continuously until 
1895,  when the works were abandoned. Making two 
an d a half turns per minute, this wheel ran the entire 
plant, which consisted of one rotary squeezer and muck
bar train, five 9-inch trains for rolling horseshoe and 
rivet iron, five or six rivet or spike machines, about 
thirty punching machines, machine shop, roll lathes, 
shears, and other machinery called for about a rolling 
mill. At this plant Henry Burden invented and im
proved a number of processes. The most important 
and the one for which he is chiefly known is the horse
shoe-making machine, which was one of the greatest 
inventions of the time. Burden also invented the rot
ary squeezer, which is in use in all mills where iron is 
made by the puddling process. 
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RECENTLY PATENTED INVENTIONS. Steam Engineering. 

Heatl ng. STRAINER.-F. G. BROWN, Sheffield, Ala. 
The object of the present Invention Is  to pro-

B. vide a strainer, more especiallY designed for 
HARRIS; . Nashville, Tenn. The inventJon re- use on vertical water-feed p ipes for locomo
lates to smoke-consuming furnaces such as tives and oth� machines and devices and ar
shown and described In the p rior Letters Patent ranged to propetly strain the water or other 
granted to Mr. Harris.  The object of this in- liquid flowing through the feed-pipe and to 
vention is to provide a furnace arranged to in- allow of readily cleaning the strainer of ac
sure a complete combustion of the fuel in the cumulat�d trash Qr other Impurities. The In
fire-box and combustion-chamber by the Intro- vention relates to strainers such as shown and 
ductlon of heated air into the front top portion described in a former application for Letters 
of the fire-box and into the combu.tlon-chamber Patent of the United States, by this Inventor. 
at the bridge-wall .  

SMOKE-CONSUMING FURNACE.-J. 

to so construct the parts as  to produce a 
strong and light structure, owing to the fact 
that It is not 'necessary to cut away the stiles 
of the elevator-carriage to any material ex
tent In order to mount the rollers thereon. 

NOTB.-Copies of any of these patents will be 
furnished by MUM & Co. for ten cents each. 

Please state the name of the patentee. title of 

the Invention, and date of this paper. 

Buslntss Clnd PtrsonClI WClnts. 
READ THIS COLUMN CAREFULLY.-You 

will lind inquiries for certain classes of articles 
uumbered in consecutive order. If you mann
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the information. In every C'ase it is neces
sary to give the nUlDber of' the Inquiry. 

Mach ines and Mechanical Devices. 

CENTRIF'UGAL MAC HINE.-J. H.  O STRAN
DER, Ticonderoga, N.  Y. This machine is de
signed for use in sulfite , pulp,  paper, and 
chemical fiber mills .  The invention relates to 
Improvements in centrifugals  particularly 
adapted for use In pulp or chemical 1l.ber mil ls  
for  separating l iquor from pulp, an object 
being to p rovide a centrifugal of simp le con
struction and by means of which the work may 
be quickly and thoroughly done. 

BENDING-MACHINE.-W. VANDERLINDEN, 
Lansing, I l l .  The intention in this case is  
to provide a hand-machine for bending iron 
rods or bars to form eyes or angles of any 
degree in a very simple and effective manner, 
the machine being durable in construction , 
easily adjusted for different work, and adapted 
for hand use on an anvil or other support. 

MACHIN E FOR STAMPING SOAP, ETC.-
. L. L. CONWAY, Loui.ville,  Ky. In this patent 

the improvement relates to an apparatus for 
stamping a name or device on soap simul
taneously or practically simultaneously with 
the operation of cutting the soap into cakes 
or bars. The soap may be stamped at any 
desired Interval on the same table and by 
practically the same apparatus that cuts the 
soap into bars. 

HAT-SHAPING MACH INE.-M. A. CUMING, 
New York, N. Y. In the present Instance the 
invention relates to Improvements in machines 
for shaping or forming hats of felt, straw, or 
other fabric, the object claimed by the in
ventor being the provision of a machine by 
means of which bell-crown hats may be rapid
ly and uniformly shaped. 

GUIDE FOR SEWING-MAC H I N E  HEM
MERS.-H. BLASKOPF, New York, N. Y. MI'. 
Blaskopf's invention relates to an improved 
means for guiding and simultaneously curling 
a piece of fabric ail It is drawn into a hem
mer or feller so that after the fabric is  once 
Inserted into the machine the services of an 
a ttendan t are not required, the device being 
to this extent automatic. 

MACHINE FOR REPAIRING DRILLS.-
J. J. BROS SOIT , Grauite, Mont. Briefly stated, 
this invention comprises means for cutting and 
sbaping the bit of the drill  so as to repair any 
break therein and to sharpen the dulled cut
ting edges. By means of the apparatus in
volved these opera tiong may be performed on 
the drill accurately and quickly by machine
power, and thus a decided advantage over 
hand-work 1s attained. 

Of' Interest t o  FarlDers. 

CORN-CUTTEH.-T. J .  LOVE, Lincoln, I l l .  
Mr.  Love's aim is to provide a construction 
adapted to operate between two standing rows 
of corn and provided with means for cut ting 
the corn, for holding it a,; cut, and constructed 
to admit the adjustment of the cutting devices 
out iJf position for use when i t  is desired to 
pass by the shock of corn without cutting the 
gallas-hi l l ,  by which is meant the four hills 
not cut, but are tied together to set the shock 
against. 

COTTON - CHOPPER. - C. H. WALTER S , 
Springfield, Mo. In this case the object is to 
provide a machine that can be driven along a 
field having rows of cotton-plantS' or the like 
and which will have one or more rotary chop
pers that are rotated from the wheels  of the 
machine and · which will effectually sever the 
plants along the row or rows at  or below the 
surface of the' ground either at regu lar in
tervals in the rows, leaving the desired num
her of plants standing, or remove the plants 
en tirely along the row or rows. 

Of' General Intere.t. 

FOLDABLE -CONVEYER.-J. H. TORNEY, 
Buffalo, N. Y. Thi s  conveyer Is designed to 
expedite the handling of freight · and reduce 
the manual labor of handl ing ; to enable the 
cargo of a vessel to be l oaded o r  unloaded 
through the upper-deck hatcheS', thus saving 
in transporting freight through gangways ; to 
minimize the liability of damage to the freight, 
particularly frail  packages ; to compensate for 
the draft of the vessel during loading and un
loading, and to p rovide for folding the ap
paratus in compact relation to a warehouse 
when not in service. 

MUNN &; CO. 

Marine Iron Works. ChlC8ll0. Catalolf\le free. 

cr!��:�:!t 7.:th:s
3t:·-'!��hi:�s 

s��ln:'a���h:��: 
from 2 feet 8 inChes throw. 

AUTos.-Duryea Power Co., Re8.(\ing, Pa. 
Inquiry No. 1i 34'f. -For parties making thIn cork 

d iscs about 2� inches in diameter to be placed in the 
tops of screw top cans to make the top liquid tight. I 

u 'C. S." Met�l Polish. Indianapolis. Samples free. 
DRILL-CHUCK.-E. R. SMITH , Oneida, N.  I n q u iry N o .  1i 3 48.-For primary closed clrcnit 

Y. This invention relates to chucks in which batteries. 
a pair of jaws are mounted to slide toward 
or from each other on the operator turning 
a screw-rod having a right and left hand thread 
in mesh with the jaws. The object Is to pro
vide a chuck having a supplementary device 
for engaging the gripping-jaws to. insure an 
exceedingly strong and firm grip of the jaws 
on the drill or other tool to be held in · the 
chuck. 

GAS-ENGINE COOLER.-C. E.  SHAMBAUGH, 
Lafayette, Indiana. Mr.  Shambaugh's inven
tion relates to gas-engine coolers, more 
definitely stated, improved means whereby in
creased radiation of heat is  effected. The 
construction comprises radially-disposed p lates 
seated in longitudinal ly-arranged grooves In· 
the cylinder, the said p lates being grooved 
lengthwise thereof on opposite sides, the ribs 
between the grooves having series of transverse 
p rojections formed by struck-up portions. 

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

T u q ulrv No. 1i 349 .-For a heavy spring motor 
with governor to rnn a light machine. 

American Inventions negotiated In Europe. Wenzel 
& Hamburger. Equitable Building, Berlin, Germany. 

In quiry No. � 3 IiO.-For makers of forges, drills. 
drilling m achines, rnbber valves, pulleys, FaIrbank 
scales, garden hooks and f orks. etc. 

The owner of a valuable invention desires to dispose 
a pint interest to a practical man. Address Sanford 
Weeks. Patchogue. L. I. 

nJ:e?::!an 'a,:-g::!.!iitr.;�� makers of advertising 

PI"" Selld for new and complete catalogue of Scientillc 
and other Books for sale by Muun & Co., 361 Broad way 
New York. Free on application 

1��11:�n
a
:"�it

�31i2.-For an electric plant of about 

Fine machine work of all kinds. Electrical instru
ments a specialty. Models built to order. Page Ma
chine Co., 812 Greenwich Street, New York. 

Inquh'y No. 1i 3 1i 3.-For a .  naphtha or gasoline 
launCh, to hold 10 to 12 persons. . 

The largest manufacturer In the w01'ld of merrY-llo 
ronnds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

IlIquirv
'
N o .  1i 3 1i4.-For makers of modern wind

mUls for drainage and irrigation purposes. 
We manufacture anything In metal. Patented artl

BOTTLE- SEAL.-A. R. ROBERT SON , Pass 
Christian, Miss. To prevent tampering with 
the contents of a bottle, the device embodies 
the combination, with the neck which is adapted 
to  receive a cork and formed with two annu
lar beads on its outer surface, of a frangible 
cap, and a corrugated locking-spring adapted 
to lie between the beads on the neck and clest metal stamping, dies, screw mach. work, etc., 
within the cap, so as to contact, thus holding M. etal Novelty Works, 43 Canal Street, Chicago. 
the cap in place. Once seated, the cap can In quiry No . 1i 3 1i 1i .-For makers of macl)lnery for 
only be - removed by breaking it  away, and it a milk sterillzlng plant. 
is purposed forming the cap with an annular The celebrated " Horllsby-Akroyd " Patent Safety OIl 
weakened p ortion to facilitate its fracture. Engine Is built by the De La Vergne Refrlgeratinllr lIa. 

MANUFACTURING ORE BRICKS.-J. chine Company. Foot of East 138th Street, New York. 

KOENIGER, 25 Aachenerstrasse, Cologne, Ger- w��\'l!:ls , �::o �fi�'2k�7;. makers of time detectors 
many. The p rocess in this invention comprises 
manufacturing weather-proof bricks for smelt
ing purposes from sandy ores or ore-dust, ore 
residues, tunnel-dust; burnt iron and copper 
pyrite residues and from similar material, 
which consists in mixing materials which are 
to be submitted to the process in a dry condi
tion with lime, magnesia, and borax and in
timately mixing the resultant mass with dilute 
crude sulfuric ,wid, then pressing and molding 
the mixture and drying the resultant bricks. 
A smelting-brick consisting of ore material, 

Manufacturers of patent articles, dies, metal stam p
ing, screw machine work, hardware specialties, macbin. 
ery and tools. Quadrlga Manufacturing Company, 18 

South Canal Street. Chicago. 
I nq n iry No. 1i31i'7 .-For makers of cutlery or par

ties doing such job work. 

WORTH INVESTIGATING. 
""An Inventor who can Improve on a small metal article 
for wearing apparel for ladles and men by a respon
sible IIrm. W. A. C., 

1009 New York LIfe Building, Chicago. 

lime, magnesia, borax, and diluted sulfuric · 
T n ll u l r v  N o . ,  1i 3 Ii !ol .-For makers of fnrnlture, such 

acid, is a new article of manufacture. as iron bedsteads, chairs, rockers, tables, etc. 
MANUFACTURE OF DEXTRIN.-G. REY- " The Household Sewing lIachlne Co., Providence, 

NAUD, 5 Rue Salneuve, Paris, France. Mr. R. T. , ls prepared to take on contracts for the manufac
Reynaud's process consists, essentially, in di- ture o f high·. grade mechanical apparatus. requlrlnllr 

luting the material to be treated in twice Its · accurate workmanship, in either m achine shop, cabinet 

i ht f t d I h t ' th It t work. or fou ndry lines. Expert mechanics, designers we g 0 wa er an n ea 
.mg e resu an and tool makers. Facilities unexcelled. Estimates 

mass under pres8ure in a dIgester at a tern ' furn ished on application." 
perature of 160 deg. to 220 deg. centigrade I T n qul rv No. 1i 3 1i 9.-For makers of composition 
for an hour and a half. In this heat the billiard and pool balls. 
cellulose and the amylaceous matters of the I n q uiry No. 1i 3 60.· -For parties engaged 

·
in raising 

peat treated become converted into dextrin skunks. 
or achroodextrin, which Is capable of · advan· I n q uiry N o .  1i 3 6 1 .-For makers of small papier 
tageously replacing ordinary dextrin in its macha articles. 

industrial applications by .reason of its lower s'!!i?:�b���n��a't;bJ;;�1r
llf�m�e

,ilio� t�;C�������d 
density. 

BIN DER.-J. MONTGOMERY, Fort Worth, 
Texas. One of the p rincipal objects of the 
p resent invention is to provide a device which 
will securely bind and retain a number of 
loose leaves, the structure of such a binder 
enabling it  to be readily attached to and 

In qull'V No. 1i 3 6 3 . -For makers of fans; buzz fans 
operated by wat er power. 

T nquh'y No. 1i 3 6 <l.-For makers of pleasure l aun
ches (gasoline) 17 or 20 feet. 

Inquiry No. 1i 3 6 1i .-For makers of tin toys. 

RaiJways and Their Acce .. sorles. removed from the packet of leaves. It  apper-

Inquiry No. r. 3 6 (1.-For makers of advertislnllr 
novelties of every description, of celluloid, enamel led 
iron, stamped tin, founded brass n ame plates. etc. 

Inquiry No. 1i36'f.-For makers of or dealers in 
siphon pumps. RAI L.-L. STEINBERGER, New York, N. Y. tains particularly to a temporary binder for 

Mr. Steinberger's invention relates to improve- order-books, cash-books, diaries, etc. ,  capable In quiry No. 1i36S.-For a sm all family Ice rna-
m�nts in rails,  and more particularly to third of being rolled or folded and carried in the chine which makes 100 pounds of ice. 

ralls employed for the purpose of distributing pocket. eJ�:::!Id�ot2r�.�� ·2t�olh��all castings for boat 

elpctric currents to moving vehicles of vari- FlLEVATOR.-D. E. CONDON, San Francisco, 
cus kinds. It relates to several distinct means, Cal. The invention relates to spiral elevators 
and more particularly to certain features as  shown and described in the former Letters 
whereby the rail is made free to move relatively Patent granted to Mr. Condon. The object 
to its supports. i s  to provide an elevator for use in all  classes 

Inqniry No • . 1i 3"O.-For makers of metal and cloth 
button machinery. 

Inquiry N o. 1i371.-For makers of carronsels or 
riding galleries. 

Inqulrv No. 1i3'f2 .-For an outfit of archery 
court. 

TRACK STRUC TURE.  _ L. SUlI NBERGER, of modern busllless buildings in which large 

New York, N. Y. This structure is partlcu- crowds of people ( and freight, etc. ) have to sJfa'!,Y1�.rr�::v
:

s
�z,�:-For makers of small articles 

larly adapted for use for distrihuting electric be carried · to,  from,  and between floors in the 

current in the capacity of a so-caUed "third safest and m ost expeditious manner, the ele

raU ." The more special  object is  to p roduce vator being arranged for continuous travel 
a rocker to b� applied upon a rail-section, so of the cars from one floor to another, and 
as to allow the section to rock in a lateral enabling the passengers to readily leave or 

direction and to reduce to a minimum the enter cars at  any floor. 
bearing surface upon the rail restg, lessening BEARING FOR ELEVATOR-CARRIAGE 
the friction of the rail on Its supports, and ROLLERS.-J. BARRETT, New York, N.  Y. The 
In consequence providing a means for the easy object in view In this instance Is to provide 
movement of the rail longitudina lly and trans- a construction which minimizes friction on 
versely during expansion and contraction of the engaging surfaces, thus p reventing bend
the rails. l ing and cutting of parts. A further object Is 

Inquiry No. 1i3"4.-For manufacturers of card 
embossing and card beveling machines. . 

Inquiry No. 1i3"3 .-For manufacturers pI pneu
matIc p;oods. 

Inquiry No. 1i3"6.-For makers· of gas engine cast
ings. 

Inquiry No. 1i3"".-For makers of headless steel 
hat pins. 

Inqniry N o. 1i 3 'fS�-For makers ot castings of 
every deSCription. , 

Inquiry No. 1i 3 " 9 .-For the ·maker of It machme 
for producing qu artered figures on plain oak lumber. 

Inquiry No. 1i 380.-For makers of gasoline or hot 
air engines of about � h. p. 

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 Dot 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 wlll be furnished with 
addresses of bouses manufacturing or carrying 
the same. 

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

Scientifio Ameriop.n Supplements referred to may be 
had at the olllce. Price 10 cents each. 

Books referred to promptly supplled on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or Iabe1 ed. 

(9353 ) A. T. J. says : 1. We say : 
"The man is up in a tree." "The boy Is down 
In a well." Does this not mean to say ( and 
Is  it not really positively correct) , "The man 
is outwardly, in a tree" 1 "The boy is inwardly, 
in a well" 1 I mean there are no such terms 
as "up" and "down," only as we use the 
terms to expresg away from the earth's center 
and toward it. Am I correct ? If  "up" and 
"down" are correct, then to one on the  equator 
at noon the sun would be dlre�tly "up" 
( "above ; "  and there is  no such thing, likewise, 
as  "above" ) and then at  midnight the sun 
would be "down" ( "below ; "  and there Is no 
such thing, likewise, as "below" ) ; and this 
would mean to say that the earth passed over 
and around the sun each 24 hours, or there
abouts. A. The words "up" and "down" refer 
strictly to the horizon about us, and to nothing 
else. Up Is along a l ine drawn through the 
center of the earth and the point on the sur
face of the earth to which the matter refers. 
Up and down as you use the words refe rring 
to a tree and a well are used correctly. The 
sun at noon, to a p erson on the equator, is 
directly up from the surface of the earth above 
the head of a man standing at that point, and 
at midnight the sun Is directly down beneath 
the man's feet. We gee nothing wrong in this 
use of words, nor is the use of them necessary, 
since other words can be used to express the 
fact. 2 .  Is  there any p roof that the earth trav
els around the sun as a man would walk around 
a tree, or that it  passes around the sun as a 
rider "loops-the-Ioop" 1 Is not the sun simply 
"away" from the earth, or the two "separated," 
without respect to "up" or "down" 1 A.  The 
earth revolves around the sun In a year ; that 
Is, it  occupies every point on the plane of its 
orbit in that time. 3 .  Can this and similar 
problems be worke.d out by any rule ? Given 
a section of a circle, say 13 feet from point to 
point along the curved line, and the curvature 
such that a straight line from point to point 
would measure 1 0  feet 9 %, inches : required, 
the diameter of the circle if completed. A. We 
do not have at  hand the solution �f the p roblem 
concerning the chord and arc of a circle which 
you request. It can n o  doubt be solved, but it 
is not the policy of this paper to devote space 
to mathematical problems, unless they present 
some unusual features or are novel. 4.  What 
proof have we that the reason the seas are 
"alty i s  the emptying of streams into the oceans 
and seas from inland and no outlet, and not. 
that there are vast salt mines whose upper
most ( or outermost ) surfaces as washed by 
the seas' and oceans' bottoms supply the salti
ness ? A. The proof that the "alt of the ocean 
came from the land is  briefly that the land 
contains large beds of salt, and that bodies of 
water which have no outlet are salt. There 
may be beds of salt under the ocean as you 
suggest, but it  is  not necessary to suppose them 
to be there. 'l'he saltness of the sea water 
can be accounted for without this supposition, 
and if not necessary why make it a part of 
the hypothesis anyway 1 l'jo larger suppositions 
should be made than are necessary in any argu
ment. 

(9354 ) P. S. asks : Will you kindly 
inform me whether a fish when put into a tub 
of water will increase the weight of the water 
as much as  the fish weighs or not, and if not, 
what fraction of the weight of the fish will it 
increase the weight of the water 1 A. If a fish 
is  put into a tub contain ing water, and no 
water runs over, the weight of the whole is  
increased as much as the weight of the flsh. 
The water takes the weight of the fish and 
carries it. The water rests on the bottom of 
the tnb, and the weight of the fish is thus trans
ferred to the bottom of the tub, and the scales, 
on which the tub may rest. I f  the tub is brim
full of water, and water overflows as the fish 
is  put in, the weight is not changed by putting 
the fish into the water. The fish weighs the 
same as the ·water it  displaces, as may be seen 
by the fish lying at rest in the water at any 
depth. 

( 9355 ) E. S. L. asks : Why does ice 
occupy more space than the same amount of 
water 1 What Is the explanation of globular 
lightning 1 Why· is the internal re.1stance uf 
several cel ls diminished by joining them in 
parallel 1 Why is not the E.M.F. Increased? 
A. . It Is not known why water expands In; 
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free"ing. There are very few substances which 
do so. Cast iron and type metal are two others 
which have the same peculiarity, and which 
are very important to man. '1'he cause of 
globular l ightning is not understood. The re
sistance of batteries is diminished by connect· 
Ing them in paralle l ,  because by this mode of 
connection the battery is  reduced to a single 
cell of size equal to  all the cel l s  combined. 
The current generated by each set of p lates 
is sent . out directly into the line, and joins 
the current of tbe other plates without passing 
from cell to cell .  The JlJ.M.I!'. is that of one 
cel l ,  because there is  but one cell .  The re
&istance is that of one cell with plates as large 
as al l  the plates combined. The larger the 
p lates, the less the resistance of a cell .  

( 9356 ) W. L. G. writes : 1. Will you 
kindly answer the fol lowing question through 
the columns of your valuable paper ? Doe" the 
weig-ht of the atmosphere make any difference 
in the advantage to be derived from a con
denser applied ti> a steam engine '! In other 
words, is the advantage of a condenser greater 
at the sea level, where the air pressure is about 
15 pounds, than it is on a mountain, where the 
pressure is only 10 pounds ? '1'he question does 
not involve the efficiency of the engine In the 
different locations, but simply the advantage 
to be derived from a condenser. A. The ef
ficiency of a condenser is independent of at
mospheric conditions, and depends only on the 
quantity and temperature of the condensing 
water. 2 .  Will  a non-condensing engine give 
the same efficiency in a 10-pound atmosphere at 
75 pounds boiler p ressure as it  would in a 
15-pound atmosphere at 80 pounds boiler pres
sure '! A. The terminal pressure in a steam 
engine cylinder Is not inlluenced by differences 
in atmospheric pressure. Ilence the efficiency 
of the engine depends upon the form of the in
dicator card alone, save the matter of engine 
friction, for the actual horse-power. The boiler 
efliciency may vary slightly with the atmos
pl,eric pressure, as  water boils under 10 pounds 
a hsolute gage pressure, at 193 deg. l!'ahr. Hence 
the actual pressure will be greater than indi
cated by the ordinary gage, and may thus con
tribute to the apparent engine efficiency. 

( 93 5 7 )  F. A. E. asks : 1. Will common 
wrought-iron pipe 2'h inches in diametel: be 
suitable for a gas or kerosene engine cylinder 
if machined to suit ·! I mean, will it stand the 
pressure at the moment of combustion for a 
small p ower engine, and if not would steel' 
tubing ( drawn ) be suitable '! A. The iron pipe 
if extra s trong grade will  make a fair  motor 
cylinder, but is  not as good as steel tubing. 
It should be extra strong to allow for boring 
out, and amply strong for the explosive 
pressure. 2 .  Could you give me a formula for 
making five pounds of good bOOkbinder's paste 
that wil l  keep for an indefinite time, say about 
one month ? A. A good paste to keep may be 
made by mixing with rye flour paste 10 per 
cent good thin glue, hot, and then add 15 
drops of carbolic acid. 3 . Woul d  a steam 
motor cycle be practical if built compact 
enough to  be portable on two wheels ? I think 
by using a llash boiler and a four-cylinder 
engine of about 2 inches or 2'h Inches, single
acting, with about 2 inches or  2 'h  inches 
stroke. A. We do not think a steam motor 
bicycle practicable. There are too many 
things to look after and keep your balance ; 
yet there are possibilities in that line. A 
steam motor bicycle somewhat similar to your 
Idea for one has a lready been made and is in 
use in France. A description of it  was p ub
lished recently in the Motor Age. 

. ( 9358 ) H. S. P. asks : Will you kind
ly give a satisfactory explanation of the well
known fact that small amounts of water aid 
combustion, for example a forest lire burn
Ing green timber, steam injected into a fire
box to increase combustion, or the pouring of 

. water on a great conllagration such as the 
Baltimore fire ? In all of these cases we know 
or understand that the amount of water p res· 
ent increases the intensity of the fire. 

It  has been exp lained that water contain
ing the elements of combustion is decomposed 
hy the heat and the oxygen and hydrogen reo 
unite to produce tpe hottest llame known. 
This would be trying to  burn the products 
of combustion and there would be n o  in
crease of heat. Others say that the oxygen 
of the water unites with the carbon to form 
carhon monoxide and hydrogen , both very com
bustible with air or oxygen. But in this case 
the products of combustion are carbon di
oxide and water and there is just as much 
water in the end as in the beginning, per 
formula : 

C + H20 = CO + H2• 
CO + H2 + 20 ( a i r )  = CO2 + H20 

-it taking as much heat and more to vapor· 
ize and decompose the water than is given off 
when Its elements combine. 

As steam will not begin to decompose under 
a temperature of 1 ,000 deg. C., is it  not a ques" 
tion whether any amount of water will actually 
decompose under such heat as in an ordinary 
fire-box, or a conflagration ? If sl.:ch was the 
case, the aid to combustion, by water, would 
be of a mechanical nature rather than a chem
ical. Wha t mechanical aid could it possi
bly give '! It  seems that small amounts of 
water would only lower the temperature of 
the llame by subtracting the heat necessary 
to vaporize the water. A .  We are aware 
that there i s  a popular impression that water I sprayed Into a fire increases the combustion ; 
but we have our doubts ao to the correctness 
of the belief. '.rhe doubt you express whether 
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This illustration is 'taken from the report of Hon . Henry I Budd, Commissioner of Public Roads, State 
of New Jersey, 1902, and shows that there is six times more resistance or traction on a stone or macadam 
road than on a steel track. Reduce this resistance by adopting the steel track method of road construction 
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THE STEEL TRACK HIGHWAY 

NO WOOD, NO BOLTS, 
'
NO BUR�S, 5 METAL PIECES, - INTERLOCKING AND INDESTRUCTIBLE 

MR. THOMAS H. GIBBON, 

UNIT-ED STATES DEPARTMENT OF AGRICULTURE, 
OFFICE OF PUBLIC ROAD INQUIRIES. 

WASHINGTON, D. C., September IIth, 1903. 

Chief Engin eer, Steel Highway Track Construction Co. , 
1>EAR SIR :-1 have just received your letter of August l:\th on my return to t'le office, after 

a long absence in the Northwest, and have looked through your thesis on steel highway track construction 
with much interest. For che:1pness, simplicity and durability, I have never seen its equal, and have no 
doubt that you will be very successful in mtroducing your new steel highway track for .general service. 

* * * * * * * * * * .. * . 
Yours truly, MARTIN DODGE, DIRECTOR. 

The STEEL TRACK HIGHWAY can be placed upon any road at a less cost 

per mile, upon a twenty-year guarantee, than the best macadam roadbed. 

A number of companies are forming to lay STEEL TRACK HIGHWAYS in each 

State, and an unusual opportunity is thereby open for progressive parties to secure 

State rights, 

FULL DETAILS AND ESTIMATES ON APPLICATION. 

Steel Highway Track Construction Company 
O F  A M E R I CA 

APRIL 9. 1904. 

any open fire is hot enough to diSSOciate 
water is shared by other chemists. Until 
It  is demonstrated that water can be separ
ated Into its constituent gases by an ordi
nary fipe we should consider it  very doubtful if water can be an aid to combu&tlon. 

( 9359 ) E. H. L. asks : 1. I use water 
from an irrigation ditch for household purposes, 
and filter same through a 4-inch wall  built of 
common building brick laid in lime mortar. 
Will such a filter arrest disease germs, and espe· 
Cially the germs of typhoid fever ? A. Filtering 
the water of an i rrigation ditch through a 
4-inch brick wall  is not reliable for arresting 
typhoid baci l l i .  If  such are suspected, the 
water should be boiled after filtering. 2. Two 
soldiers, using rilles with e levated sights, 
shoot at  a target across a river, say 500 yards 
distant. A stands at  the water 's  edge, while 
B stands on a bluff 200 feet higher, but the 
same distance from target. Should both adjust 
their gun sights for the same range 'I A. The 
rille fired from the higher elevation should 
have a slightly lower rear sight than the rille 
firing horizontally. The force of gravity is 
less on an angular trajectory than on a hori" 
zontal one ; ,'arying as the cosine of the angle 
from the horizon tal range. 

( 9360)  W. J. writes : Will you kindly 
advise through the columns of the SCIENTIFW 
AMERI CAN what are the reasons given to prove 
that perpetual motion or any mechanism to 
develop perpetual motion is an impossibility 'l 
Are mechanics and scientists satisfied that 
such a machine will  never be made ? A. The 
most potent of the practical reasons as to 
why perpetual motion in a mechanical sense 
cannot be obtained, is derived from the fact 
that during the past three hundred years the 
genius of the mechanical world has been di
rected more or less to the solution of this 
problem, with many hundred failures and not 
a single success. Theoretically there is  no 
reason that motion of a body can be sustained 
without the total e limination of friction and 
reSistance, much less to give out power under 
any condition, beyond the power originally 
contributed to start it  in motion. The origin 
of the perpetual motion idea dates back to the 
dawn of mechanical Invention, when in the 
ignorance and misconception of true mechan
Ical principles, mechanical experimenters, like 
the alchemists, imbibed the idea of getting 
something from nothing. Out of these feeble 
beginnings, a world of truthful facts have 
had a gradual  development in the whole range 
of mechanical and chemical science, yet per
petual motion and the transmutation of met
als Itre just where they started, three cen· 
turies since. Theories are floating concep
tions that a re only realized by facts, which are 
truthful and stubborn things. 

( 936li) H. V. L. writes : Will you 
kindly answer the following questions through 
the columns of your paper ? 1 .  In internal 
combustion motors, what is the ratio of the 
volume of the gasoline mixture before and after 
combustion ? Ai. The volume of an explo
sive mixture of gasoline vapor and all' is 
somewhat less after explosion than the original 
volume at the same temperature and pressure. 
The union of the hydrogen in the vapor and 
. the oxygen in the all' forms a water vapor, 
which with the great heat ot explosion Is 
largely contributive to the pressure in explo
sive motors. When the exploded gases cool to 
normal temperature, the water vapor con
denses and so lessens the initial volume. 2.  
About what i s  the temperature of the burnt 
gaoes at  atmospheric pressure ? A. The tem
perature of the exhaust gases at atmospheric 
pressure varies to a considerable extent by 
the condition of the primary charge and the 
explosive temperature ; probably 300 deg. l!'. 
is an average temperature. 3. What compres
sion is  necessary for jump-spark ignition '! A. 
Jump-spark ignition takes place at all  com
presoive pressures, but Is  more positive with 
the higher compressions. 4 .  Wi]! the gases 
ignite at a lower compression from a hot tulle 
or wire ? A. Hot-tube 'ignition requires com" 
pression sufficient to force the charge to the 
hot part of the tube, gen!2rally from 30 
pounds and upward. A hot wire will ignite a 
charge at any pressure. 5. Can you give a 
formula for computing the safe bearing load 
of hardened steel balls as u oed In the caps 
of ball bearing jacks '! A. An approximate 
safe load for hard steel bal ls is 20,000 pounds 
divided by the area of rol ling contact in parts 
of a square inch. 

( 93 6 2 )  G. G. G. asks : Please tell us 
in "Query" column of SCIENTIFIC AMERI CAN 
whether the primary purpose of a l ightning 
rod is to prevent a building' s being struck 
by allowing the induced charge to escape from 
Its point, or to quickly ground the current 
after it has reached the house.  While oev
eral rods might materially lessen the attrac
tion In the manne r above stated, would they 
be at  all adequate to conduct a heavy bolt 
to the ground ? A. The primary purpose of 
a lightning rod Is to act as a conductor for 
electricity, if the building is  struck by light
ning. The authorities are not disposed at 
present to consider that the action of a rod 
in discharging induced electricity into the 
air and thus preventing a stroke in the build
ing io Important. Too many rods would be 
required to produce much effect in this way. 

( 9363 ) E. M. F. writes : I would be 

NEW YORK OFFICE 

1 1 4- 1 1 8  Liberty Street 
very much pleased if you would answer me 

HO:'lE OFFICE in your "Notes and Queries" column of the 
758 Drexel Building, Philadelphia SCIENTIFIC A)[ERICAN, why It is that the 
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sharpest blades are very quickly dulled in 
cntting cork '! A. The

' elastic nature of cork 
makes it necessary to dru 'w cut in cutting 
cork, which is  not usual in cutting wood. The 
draw cut tends to dull the edge of sharp 
cutting tools very quickly when cutting any 
kind of material. 

NEW BOOKS ETC., 
GAS AND OIL ENGINE MANAGEMENT. By 

M. Pow is Bale, M. 1 .  Mech. E., A. 
M.l .C.E. New York : J. B. Lippin
cott Company. 1903. Pp. 110. Price 
$1.50.  

The author of this  handbook has p reviously 
published two similar books for steam engine 
users, which have been very successful ; and, 
what counts for more, he has had fifteen years' 
experience with gas engines. The handbook 
gives a good many practical points regarding 
the care and operation .of stationary gas and 
oil engines, and it also contains useful tables 
giving the calorific value of the various fuels 
ordinarily employed. 

L'INDUSTRIA FRIGORIFERA. By pasquale 
Ulivi. Milan : Ulrico HOllpli. 1904.  
18mo. Pp. 168 .  Illustrated. Price 
40  cents. 

This smail volume describes in detail the 
various methods used in producing cold and 
artificial ice for refrigerating purposes. The 
liquefaction of air and various gases is also 
treated quite thoroughly, and the different 
processes are described. The book also con
tains sixteen tables of value bearing on the 
subject treated. 

EASY LESSONS IN ARCHITECTURE. By 
Thomas Mitchell. New York : The 
Industrial Publication Company. 
1904.  12mo. Pp. 92 .  Numerous il
lustrations. Price 50  cents. 

This little volume is intended to give rudi
mentary instruction in architecture to all in
terested in studying that most fascinating art. 
Each chapter consists of a number of ques
tions and answers on some particular style 
or branch of architecture from the earliest 
times down to the present. The arrangement 
of the text in classified questions and answers 
puts it in very concise form, and makes the 
contents of the book easy to grasp and to re
member. The present, or second, edition has 
been especially arranged for American readers. 
It  will be found most useful to all  who wish to 
know something of the main principles of 
architecture. 

MARY OF MAGDALA. An Historical and 
Romantic Drama in Five Acts. The 
Original in German Prose by Paul 
Heyse. The Translation freely adapt
ed and written in English Verse by 
William Winter. New York : The 
Macmillan Company. 1903. 

We shall not quarrel with Mr. Winter for 
having done Heyse's religious drama into Eng
lish blank verse. Hi" rendering undoubtedly 
gains ill dignity thereby. But we do seriously 
object to his having presented us with an ex
purgated version, when no expurgation was 
necessary. Winter's Mary is not Heyse's 
Mary. The German dramatist painted a strong 
picture of a woman exultantly sinful at first, 
bitterly penitent at the last. The American 
translator robs her of every trait of wicked
ness, and allows her to weep through four acts, 
with nothing to weep for. Confessedly ig
norant of any knowledge of German, Mr. 
Winter presumptuously proclaims Heyse's text 
devoid of poetical or spiritual merit. Those who 
are blessed with a more intimate acquaintance 
with Heyse's splendid p rose than is Mr. Win
ter, and who have not based their views on a 
"rough, Uteral translation," will find the or
iginal a more virile p lay, with stronger dra
matic contrasts, than Mr. Winter would have 
us believe. 

PUBLICATIONS OF THE MISSISSIPPI HISTORI
CAL SOCIETY. ' Edited by Franklin L. 
Riley, Secretary. Vol. VII .  Oxford, 
Miss. : The Mississippi Historical So
ciety. 1903.  8vo. Pp. 531.  

The present volume is composed of a num
ber of papers dealing with different phases of 
State hi "tory, and will certainly prove .of in
terest to the historian and to residents of the 
State of Mississippi.  There is an excellent 
chapter on the Mississipri floods by Dr. John 
'V. Monette, and another chapter is on "The 
Progress of Navigation and Commerce on the 
Waters of the MiSSissippi River and the Great 
Lakes from 1700 to 1846." 

LUFTVERUNREINIGUNG UND VENTILATION. 
Mit besonderer Riicksicht au f Indus
trie und Gewerbe. Von Dr. Josef 
Rambousek. With 48 illustrations 
and a table. Vienna and Leipzig : A. 
Hartleben. 1904. 8vo. Pp. 260.  

The author starts out  with an elementary 
discussion of ventilation principles, p resenting 
a theory of ventilation and something of the 
technology of ventilation. In this particular 
part of the work the chief sources of impurity 
discussed are the exhalations of the human 
body. For this reason the earlier divisions of 
the book are confined to a discussion of the 
ventilation of dwellings, schools, churches, 
theatres, and tl,e like. The second diviSion, 
on the other haud, is devoted to a treatment of 
the ventiiatioL of industrial . buildings, such as 
factories imllregnated with gases and dust. It  
i s  here that the author has given striking evi
dence of original investigation, for which rea· 
son these chapters constitute the most valu
able portion of thlb treatis:!. 
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Wood-working 
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For 'ripping, cross-cut
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boring�' scoU-sawing, edge 
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The Seneca Fal l s  M'f 'g  Co . ,  
695 Water Seneca N.  Y. 
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Heavy Overloads are Carried Safely 
when belts are made of  the right stuff and in the right way. 

SCHIEREN BELTI NG  
is made of the best hIdes, tanned by the 
best oak-bar� methods, and joined by 
our longitudmal IaN COI'struction. You 
o�;t :&t:i:e�:ft bL!��fe�n ���k ���:r:� 
every step of the making. 

C HAS. A. S C H I E R E N  & CO. 
NEW YORK : 52 Ferry St. 

CHICAGO : 92 Franklin St. 
: 192 Lincoln St. PI'ITSBURG : 248 Third A V. 

PHILAD1i.LPHIA : 228 N. ThIrd St. 
DENVER : 1519 Sixteenth St. HAMBURG : Pickhuben 4. 
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Toledo Ohio,USA 

i'he VUlcan Iron worKS co. 
THE NlCKEL PLATE ROAD AGAIN SELL· 

ING LO W RATE C OLONIST TICK.ETS 
TQ THE PACIFIC COAST. 

Tickets on sale every day. March 1 to April 30, at rate 
of $42.50. These tICkets are good in our trans-conti
nental tourist sleepers and via any route desired be
yond Chicago. For full particulars see local agents, or 
write R. E. Payne, General Agent. 291 Main Str eet 
Batfalo, N. Y., or A. W. Ecolestone, D. P. A . •  385 Broad
way, New York. 

Warren 's Natural Asphalt Sand Surfaced 

:R.<><>FIN"G-
APPLY I T  YOURSE LF 

MAKES A F I N I S H E D  G RAVE L  ROOF. 
Comes ready to lay 

in rolls of 108 sqnare feet. 
WrIte for sample, circular 
and pl"ices. 

W,;,rre� Chemical & Mfg. Co .. 1 8  Batterv Pl . ,  New Y o rk 

HIGUEST GRADE GRE Y IRON C ASTIN GS 
For Gasoline Engines and Cylinders 

All kInds of Automobile Castings. 
FRONTI E R  Ul O N  WORKS, 2 Auburn Ave. ,  Buffalo .  N. Y 
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Benders 
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�r�d���fg��orD:.n&��k 
and under. Light stock 
can be bent cold. 'WA LLACE SUPPLY C O M PA NY 

9 1 0  .Royal Insnrance Building, C H I C A GO 

PALMER 
MA!/ I N E  a n d  STAT I O NARY 

MOTO RS 
� and 4 CYCLE 

are no experiment, as they 
are in �uQceBstul operation In all PIIrts of the world. 

Lt$nches in stOCk. 
Send jor Oataloyue. 

PALMER BRO� .. 
: Cos Cob, Conn. 

New York Office. 136 Liberty St. 

Actual 22 horsepower, with ·only 85 Ibs. loaded weight to each horse· power. Speed range of 1 to 40 miles per hour. Anti-friction ball bearipg axle�, d11"8ct drive, tnechanical valves for intake and exhaust. Winner of hlghe�t prlZt:!S for BOTJI speed and endurance wherever entered. 
$3,000. 

Send for illustrated descriptive literature and name of nearest agent. 
PACKARD MOTOR CAR Cu., Dept. 5, Detroit. Mich. 

Member Associl'ltion of Licensed Automobile "Tanu£acturers. 
New York Agents :-PACKARD MOTOR CAR Co., oF N. Y., 317�319 W. 5\ith St , .New York City. 

If You Want the Best Lathe and Drill 

CHuCIS 
BUY 

W ESTCOTT'S 
S t r o.n g e s  t 

Grip, Great� 
est Oapacity 
and Durabil

ity, Cheap and Accurate. 
Westcott Chnck Co., Oneida, N. Y .. U. S. A .  
Ask jor catalo(fI.W Vn Enyhsh. Frtmcl!" Spanwh or German. 

FIRST PRIZE AT COLUMBIAN .l:UXPOSITION, 1893. 

P E R F E CT · P U M P  - POWE R . 
Is attained only In the 
TABER ROTARY P U M PS 

They ere mechanical 
simple and durahle. Will 
pump hot pr cold fluid, 
thin or thiCk. Requires 

no skilled mech�nic. Most 
power at least cost. All parts 
interchangeable. Made of 
Iron, steel or bronze. Can be 
driven by belt, motor or en ... 

glne attachment. Large illustrated. Catalogue jree. TABER PUMP CO., 32 Wells St., Buflalo, N.Y., U.  S. A. 

DIE PRAXIS UND BETRIEBSKONTROLLE DEB 
SCHWEFELSAEURE-F ABRIKATION. Fuer 
den Chemiker, Meister, Kammerfueh
rer, etc. Von Dr. S. Meirzinski . With 
19  illustrations. Vienna and Leipzig : 
A. Hartleben. 1904. 16mo. PP. 256.  
Price $1.50. 

This work may be considered a practical 
text-book on the manufacture of sulphuric acid. 
Under the heading "Chemical Control of Man
ufacture" only such processes are discussed 
which are actually in use in laboratories. 
These processe s are so thoroughly and clearly 
described that even the unpracticed chemi"t 
may follow the steps described. 
EVAPORATING, CONDENSING, AND COOLING 

ApPARATUS. By E. Hausbrand. Trans
lated by A. C. Wright, M.A., B.Se. 
London : Scott, Greenwood & Co. 
New York : D. Van Nostrand Com
pany. 1903.  8vo. PP. 400. Price 
$5  net. 

It would be difficult to find a subject where 
the literature is  as inadequate as  that relat
ing to evaporating and �ondensing apparatus, 
and the author has done a signal service to 
mechanical engineering in the p roduction of 
the present book, which is an excellent one. 
That this book was needed is shown by the 
fact that the first German edition was ex
hausted in a very short time. The whole 
treatment of the subject is most scholarly. 
We regret that lack of space prevents our pub
lishing at  least an abstract of contents. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

March 29, 1 904. 

A N D  E A C H B E A R I N G  T H A T  
L See note at end of list about copies 01 these patents.] 

Absorption apparatus, chemical, H. G. 
Schanche . . . . .  . . .  . .  . . .  . . .  . .  . .  . .  . .  . .  . . .  755,705 

AdvertiSing card, W .  T .  & M. J. Sulli-
van . . . . . . . . . . . . ' . . . . . . . . . . . . . .  755,9()2, 755, 963 

Aerial apparatus, J. Kaiser . . . . . . . . . . . . . . . .  756, 169 
Air brake mechanism, compound, E. G .  

Shortt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 065 
Alpha-oxyanthraquinone, making, Schmidt 

& Tust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  755, 801 
Annealing steel, L. D.  Davis . . . . . . . . . . . . . .  755,629 
Atomizer, J.  P. Farmer . . . . . . . . . . . . . . . . . .  756, 1 61 
Automatic gate, J. Ashton . . . . . . . . . . . . . . . .  755, S�4 
Automatic s\vitch, S.  C.  'russing . . . . . . . . . .  756,081 
Awl, pocket sewing, ;1. L. Davidson . . . . . .  755,628 
Ax, J. E.  Leathers . . . . . . . . . . . . . . . . . . . . . . . .  755,SB1 
Axle hox fastener, car, .[1\ G .  Koehler . . . . . .  755,886 
Axle lubrica tor, C. J. Stene . . . . . . . . . . . . . . . .  755,957 
Bag holder or rack and printing device, 

combination, W. A. O ' Kane . . . . . . . . . .  755, 693 
Baling press, continuous, D. H. Linthicum 755,89tJ 
Band cutter and feeder, C .  H.  Hill . . . . . . . .  755, 661 
Bandage, suspensory, E. R. Drake . . . . . . . . 756, 005 
Barrel soaking apparatus, B.  Danner . . . . . . 755,626 
Bath tub, H. P. Coile . . . . . . . . . . . . . . . . . . . .  755,747 
Bath tub, electriC, J.  ZwiebeL . . . . . . . . . . . . .  755,830 
Battl�ries, current selector for charging sec-

ondary, M. R.  Hutchison . . . . . . . . . . . . . .  755,669 
Battery plates, protective sheath or envelop 

for storage, A.  Meygret . . . . . . . . . . . . . .  756, 1 7 :J:  
Bearing, roller, R. F. Bower . . . . . . . . . . . . . .  755, 992 
Bearing spacer, ball, A.  P. Smith, Jr . . . . . . 756,069 
Bearing, vertical shaft, E .  M. Sanger 

Bed attarhment, E. E .  Robertson . . .  7.
5
.�

,
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Bed bottom, spring, S. H. Anderson . . . . . . . . 755,987 
Bed, folding or cabinet, H. Faschian . . . . . . 756, 1 62 
Beerwort distribut€'r, R. Mally . . . . . . . . . . . .  755, 901 
Bell, W. W. Dean . . . . . . . . . . . . . . . . . . . . . . . .  755, 630 
Belt fastener, lady ' s ,  H. H. Taylor . . . . . .  755, 81 1 
Belt shifter, E. I{uthe . . . . . . . . . . . . . . . . . . . • 755, 678 
Belt shifter, H. J. Hoegh . . . . . . . . . . . . . . . .  756,020 
Bench. See Wash bench. 
Binder, J. O .  Deckert . . . . . . . . . . . . . . . . . . . .  756, 159 
Binder, temporary, M.  P. Exline . . . . . . . . . .  756, 106 
Bird trap, C. W. Gillis . . . . . . . . . . . . . . . . . . . .  755,762 
Blinds, shutters, doors, etc. fastener for, 

G. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . .  755, 627 
Boat, submarinp, S.  Lake . . . . . . . . . . . . . . . .  756,030 
Boiler furnace, steam, L. G. M. W pst . . . .  755, 972 
Boiler glass water gage, stpam, G. S. 

Neeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 1 34 
Boiler headers, forming, J. P. Snpddon . .  755;718 
Boiler water .column, steam, G .  H .  Holland 755, 875 
Book and copy holder, stenographer's  note, 

E. Sexton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 147 
Book marker and leaf holder, combined, C. 

L. Hrauda . . . . . . . . . . . . , . . . . . . . . . . . . . . .  756,115 
Bottle closurp, K.  H . . Cressman . . . . . . . . . . 755 , 623 
Bottling machine, H. W. Colby . . . . . . . . . . . , 755,61 9 
Brake, F. Stoltzenburg . . . . . . . . . . . . . . . . . . . .  756, 188 
Brake adjnstpr, F. E. Beatty . . . . . . . . . . . . . .  756\ 092 
Braking syste:r;n, C. P. Steinmetz . . . . . . . . . . 755,807 
Brazing cast iron, J.  E. Tichon . . . . . . . . . . 756, 079 
Brazing compound, J. E. Tif'hon . . . . . . . . . . . . 756, 080 
Brick making machine, J.  H. Venables . . . .  755,818 
Bridge, J.  Tomlinson . . . . . . . . . . . . . . . . . . . . . .  755, 724 
Brush, S.  Zacsek . . . . . . . . . . . . . . . . . . . . . . . . . .  755 , 985 
Brush attachment, tooth, A. A. Petersen . .  -756,138 
Bruso, fountain, H. A. Doten . . . . . . . . . . . .  756, 103 
Bucket, clam shf'll, W. K. Munroe . . . . . .  755 ,912 
Bung mallet, ,T. M. Dieterl" . . . . . . . . . . . . . . . .  755, 633 
Bunkf'r, bin, etc. , W. D. Napier . . . . . . . . . . . .  756,13& 
Burf'an and wall trunk, comhill(�d, .T. C.  

Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755, 682 
Butter and making same, milk product 

resembling, J. H. Campbell . . . . . . . . . . .  755, 843 
Button attaC'hing machine, H. Kerngood . . .. . 755, 884 
Button, cuff, .T. Pej char . . . . . . . . . . . . . . . . . .  756, 047 
Buttoner, E. B. Kleinsmith . . • . . . . . . . . . . .  750,0'27 
Cabinet, N. A. McDonald . . . . . . . . . . . . . . . .  755, 681> 
Calculating machine, A. C. Jackson . . . . . . . .  756, 168 
Camera support, W. G. Geier . . . . . . . . . . . . . . 755, 649 
Camera swing back, photographic, H. W. 

Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755, 680 
Can. See Oil can. 
Can opener, R. P.  Norton . . . . . . . . . . . . . . . .  755, 789 
Candle and shade holder, A. W. Hoffman 755, 664 
Candle molding machine, S.  H.  Leaven� 

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755 , 892 
Car brake, H . .  Tones . . . . . . . . . . . . . . . . . . . . . .  755. 883 
Cllr coupling, .T. Meehan " . . . . . . . . . . . . . . . .  756, 174 
Car coupling, auxiliary, J. "T. Smith . . . .  755 , 805 
Car coupling saf�t;v attachment, E. R. 

Trammell . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  755 , 8 1 6  
C a r  coupling stirrup find centering device, 

railway, W .  G .  Cory . . . . . . . . . . . . . . . . " 755�622 
Car fender, A. E. McLean . . . . . . . . . . . . . . . . . . 755,788 
Car fender, Heron & Crowley . . . . . . . . . . . .  755, 872 
Car fender, F, A. Schaaf . . . . . . . . . . . . . . . .  756, 060 
Car operating mechanism, dumping, S. J.  

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755,671 
Car ventilators, hood or injector for, H. 

B. Rowland . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,057 
Car window, street, H. Witte . . . . . . . . . . . . . 755,982 
Cars on sidings, means for holding, H. 

Smelser . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  755, 949 
Cars, stanchion and strip for loading lum-

ber, poles, etc. , upon fiat, H.  D. Hunt 755,877 
Carpet stretcher, E. J.  Strade r . . . . . . . . . . . .  755, 960 
f1arnpt surface, machine for trimming pile, 13. S. Smith . . . . .  , . . . . . . . . . . . . . . . . . . . .  755, 803 
Carpet sweeper, E. C • .  l\I:urdick. . . . . . . . . . . .  756,042 

THE PREMO 
as a Film Camera ' 

By means of a Premo Film Pack Adapter, 
which is just the size of an ordinary plate
holder, any 3?( X 4 ?i  or 4 X S  Premo beconles a 
daylight loading film camera. It's then ready 
for 12  film negatives instead of 2 on glass 
aud you may focus on the ground glass just 
the .same. 

B\4x4\4 Premo Film Pack Adapter . . $l .aO 
Premo �'nm Pack, 12 expOf:oo;ureE', 334"x� .7' 0 
4x5 Premo Film Pack Adapter . •  1 . 1> 0  
Premo F i l m  Pack. 1 2  exposures, 4:>: 5  • .!to 

Premos have every advantane oj both plate an(/, 
film cameras-the drawbacks of neither. 

ROCHESTER OPTICAL C U . ,  Rochester, N.Y. 

�sk t:Witte���ro;il:tfnl1;;��s�,�oklet 

Our interesting booklet explain
just why, sent on request. 

THE SMITH PREMIER 
TYPEWRITE;t CO. 

EXECUTIVE OFFICE 
2 8 7  B r o a d w a y  

New York 
�ACTORY 

Syracuse. N. Y. 

Agents 
Wanted 

Responsible men o f  ability 
to act as local agents for the 

No. 5 L I NDSAY H IGH  
CANDLE·POWER 

LAMP.  
(For Natural, A rtiflcial or 

GasoJine Gas.) 

300 CANDLE . PO WER. 
Rare chance jor hustlers. 

Lindsay & Company 
Dept. S, 

1 70 Lake St., Chicago 

Instructive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each by mai l  

HOME MADE DYNAMOS. SCIENTIFI C 
AMERICAN SUPPLEMENTS 161 and 600 con
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME
RICAN SUPPLEMENTS 720 and 7 9 3  de
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illu strated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 8 6 5 .  
The machines can b e  run either as dy nanlos 
or motors. 

ELECTRICAL MOTORS. Their Cou
struction at Hom e SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 7 61, 7 6 7 . 641. 

THE MAKING OF' A DRY BATTERY. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1. £.1 0 1, 
1387. 13 8 3. Invaluable for experimental 
students. 

ELECTRICAL FVRNACES are lully de
scribed in SCIENTn'�IC AMERICAN SUPPLR� 
MENTS 1182. 1101. 1374. 1375. 1419. 
1420. 1421, 1077. 

M I S C E L L A l'I E O V S  PAPERS ON 
ACETYLENE GAS will be found i n  
SCIENTIFIC AMERICAN SUPPLEMENTS 1082. 
1083. 1084, 108S. 108 6, lOIS. 1016, 
1057. 

Price 10 Cents each, by mai l  

Order through your newsdealer o r  from 
MUNN (8t COMPANY 

361 Broadwa y  New York 

© 1904 SCIENTIFIC AMERICAN, INC
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We 
S o l i c i t 

Contracts 
can compete 

QUALITY and PRICE 

on work for which the 

varied machinery of 

our numerous factories 

is suited. 
A D D R E S S 

P O P E  
Manufacturing Company 

Marine Motors 
If you want a Gasoline Motor, with all 
the good points and L one of tbe bad, buy a 

" R e l i a b l e "  
Either jump or make aud break Spark. 

Boston Gasoline Engine Co. 
134 BROAD STREET = - - D BOSTON ,  nASS. 

��V:I�Y b:!t�
e

�ri;f�:;:b
l
e�oa;!���:� 

Storage and Dry Batteries. Spark 
Coils. Plugs. Switches. Automatic 
Timing Devices. 
The Dayt o n  E lect rical  Mfg. Co. 

98,Reibold Bldg .. DAYTON. O. 

WO N D E R  Acetylene Burners 
Price ARE THE BEST 
40c. each. Sold by good dealers or write 
f5he STATE LINE MFG. CO. 

EASTERN GRANITE ROOFING CO. ' 
Irving Building New York 

THE CINCINNATI 
UPRIGHT DRILLS 

The Better Kind 
'fhese are heavy pattern 
Machines. made by us as a 
strict spe�ialty lind stand 
unequalled for 

A(!(JURA C Y, 

STRENGTH, 
C O N VE NIEN CE 

AND RESULTS 

We furnish these sizes. 21 
24,28.32. 36 l1nd 42, "nd these 
sizes are made with and 
without Patent Geared Tap
ping Attachment, Compound 
Tables, Geared Revolving 
Table.;!, Motor Drive. Right 
Llngle D'ive. etc. 

Detail and price from 
CINCINNATI MACHINE TOOL CO. 

New Location 
CAMP WASHINGTON 

Cincinnati, Ohio • •  U. S. A. 
Special attention given to Export orders. 

THE HIOHEST EFFICIENCY 
is guaranteed in every one of 
the smooth-running 
Brennan Gasoline Motors 
made on the latest approved 
fg

t
����i, 

s
:�gh�:rii�aF! �'::�� 

and of great durability. Can 
Full protected patents allowed. be used for Marine purposes. 
BREl'i�4N MFG. CO •• SYl!.4ClTSE, N. Y U. B. A. 
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Carpet winder, Munson & Dornhlas{�r . . . . • •  
Carriage curtain fastening, J. M. Yankie • •  
Cartridge belt, A .  Mills . . . • . . . . . . • •  · · · · · • 
Cartridge belt, seamless woven, A. Mills . •  
Cash indicator, G.  Hiller . . . . • • . . • . . . . • . . . •  
Cash register, S. II. Pocock . . . . " . . . . . . . •  
Cash register, .T. C.  Vahjen . . . . . . 756,OS2, 

756, 132 
756,09U 
756,178 
756, 177 
756,Ol!; 
755,929 
75(\,083 

Casting metals in vacuums, apparatus for, 
W. B. Burrow . . . . . . . . .  _ . . . . . . . . . . . . . .  755,842 

Castings, making metal, G. �troh . . . . . . . . . .  755,722 
Ceiling constructions, manufactured plate 

for, W. Gutzeit . . . . . . . . . . . . . . . . . . . . . . 756,015 
Cement furnace, J. Sheneman . . . . . . . . . .  • •  755,947 
Chain, drive, C. G. A. Schmidt, Jr . . . . . .  755,707 
Circuits of rotary converters, means for 

closing field, W. B. Potter . . . . . . . . . . . .  755,791 
Clamping device, R. G. Siegel . . . . . . . . . . 756,067 
Clapboard ,marking gage, C .  W. �'oust . . . .  75.5,758 
Clock dial, S. P. Thrasher: . . . . . . . . . . . , . .  755,96!:J 
Clock, electric, F. Holden . . . . . . . • . . . . . . . .  755,774 
Clothes drainer, Hall & Mohler . . . . . . . . . . 756, 112 
Clutch, friction, S. C .. Schauer . . . . . . . . . . . .  756, 185 
Coal and rock drilling machine, · L. K. 

Koontz . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . .  756,028 
Coal or coke ' briquets, producing pit, J. Lieb 756,124 
Cocks, operating device for train-pipe, N. 

�'. Niederlander . . . . . . . . . . . . . . . . . . . . . . .  755, 918 
Coin collecting box o r  receptacle, J. C. 

Hansen-Enehammer , , . . . . . . . . . . .  , . . . .  755,768 
Combination- case, ·W. , E. Chatterton . . . . . . 755.,615 
Compiling statistics, apparatus for, C. F. 

I'idgin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 755,695 
Contact finger tip, removable, :H'. E .  Case .755,'743 
Controller, }I-' • . E. Case . . . . . . .. . . . . . . .. . . . . . .  755,744 
Conveyer system, C. Bergnopfer . . . . . . . . . . "755,606 
Conveyer system, D .  A· • . Keating . . . . . • . . . .  756,170 
Cooking utensil, . A.  H. Tpiele . : . . . . . . . . . . .  755, 967 
Core ramming device, sand, G. A. C�nrath 755,620 
Corn husker and shredder, G. I�'. Conner . •  756,098 
Corset, B. Kull . . . . . . . . . .  0 '  • • • • • • • • • • • • • •  755, �8ts 
Corset, J. H. Thornton . . . . . . . , .  � "" . , . "  . . • .  �" 755,9&8 
Corset, S. S. Gaylord . . . . . . . . . . . . . . . . . . . .  756,111 
Cotton chopper and weeder, J. II. Stewart 756, 186 
Cotton separator, J. L. Rollins . . . . . . . . . . . .  755,701 
Coupling, D .  Greenbury . . . . . . . . . . . . . . . . . . . . 755,652 
Coupling, J. L. Crisler . . . . . , . .  _ _  . . . . . . . . . . 755,850 
Cultivator, E.  Miller . . . . . . . . . . . . . . . . . . . . . .  755,906 
Cultivator, M. Pruyn . . . . . . . . . . . . . . . . . . . .  755,932 
Cultivator, T. E.  Thompson . . . . . . . . . . . . . .  756,077 
Cultivator, wheel, F.  L. Block . . . . . . . . . . . . . 755,737 
Curtain block, drop, L. J. Couch . . . . . . . . . .  756, ]57 
Curtain fixture, J. Kirby, Jr . . . . . . . . . . . . . . 755, 675 
Cut out, fusible, H. R. Sargent . . . . .  , . . . .  755,796 
Cutting machine, C .  J. Prankard, Jr . . . . 755,69tl 
I)pntal impression tray, O.  Joannidi . . . . . . . .  755,670 
Desk cover, K. R. Moulton . . . . . . . . . . . . . . 756,040 
Detector. See Electrical disturbance detector. 
Detonator, J. G. Raquett . . . . . . . .  , . . . . . . . . .  755,934 
Dish, metallic, W. L. Martin . . . . . . . . . . . . 755,786 
Dish wasller, U. C. Anderson . . . . . . . . . . . . , .  755,832 
Disk scraper, W. Fetzer . . . . . . . . . . . . .  , . . . .  756, 107 
Display device, W. B. Main , . _ , . ,  . . . . . .  _ _  755,900 
Distilling apparatus, petroleum, L. Gath-

mann . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  755,760 
Dock, tloating, IT. H. J. Dieckhoff . . .  , . . . .  755,854 
])oor check, D. D. Ryan . . . . . . . . . . . . . , . . . .  755,795 
Door hanger, F. .I!�. Bischoff . . . . . . , . . . . . . .  755,607 
Door hanger, barn, "-T. S. Wilson . . . . . . . .  756,089 
Doubling apparatus, Reis & Gill . . . . . . . . . .  756,054 
])onche pan cushion, II. E. Jj'elthousen . . . . 756,007 
Draw knife, C. B. Simmons . . . . . . . . . . . . . .  756,068 
Drum, snaw, H. A. Bower . . . . . . . . . . . . . .  755,610 
Dust collector, n. 1<'. Hogan _ . . . . . . . . . . . . . 755,874 
D;yeing wood , J. Brenner . . . . . . . .  " . . . . . . . .  755, 993 
Educational (}pvicp, E. W. Barker . . . . . . . .  755,837 
�Jgg tray, H_ R. Ilra\{c . . . . _ _  . . . .  _ . . _ .  _ . .  755, 640 
Electric accnmulator plate, C. P. Elieson . . 755,642 
Electric accumulator plates, making, C. 

P. Elicson . . . . .  _ _ _ _ _  . .  _ _  . _ _  . .  _ . . . . .  _ _  , 755,643 
Electric boosters, controlling, ID. 1\f. Hew-

lett . . . . . . _ _  . . . . . . . . . . .  _ _  . _ _ _ _  . . _ _  . . . _ 756, 1 67 
FHectric light circuit protector, H. Kalbach 756,025 
Electric lock, If. Lombardi . . . . . . . . . . . .  " . . 755,897 
Electric machine shunt controller, N. O .  

Nelson . . . . . . . .  _ . . . . . . . . . .  _ . . . .  _ _  . .  _ .  756,045 
Electric machines, mpans for starting alter

nating current dynamo, J. E.  Wood-
bridge . . . . . . . . . . . . . . . . . . . . _ . . . . . . _ _  . .  755,824 

Elpctric motor, R. E. Barker . . . . . . . . . . . . . . 755,732 
T<Jlectric motor controller, M. W. Alexander 755,731 
Elpctro motors, conpling, D. P. Thomson . . 755,814 
Electric power transmission system, M. 

Deri . . . . . . . . . . . . .  ' . . . . . . .  _ _  . . . . . . . . . . .  755,853 
Electric resistance, H. von Kramer . . . . . .  756, 119 
Electric switch o r  circuit breaker, E.  M. 

Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 755,771 
Electric time switch, Cherry & Radke . . . .  755,845 
Electrical contact device, J. LindaU . . . . . .  755,782 
Electrical distribution system, H. W. Buck 755,740 
Elpct.rical distribution system, 1.1. · L . . · Holla-. 

day . . .. _ _ _  . _ _  . . . . . . .. . . . . . . . . . . . . . . . . .  755,775 
Electrical disturbance detector, .T. C . , Bose 755,840 
Elevator safety device, Jr. Blanding . . . . . . . . 755,736 
Elevators, separating head for · centrifugal 

or pnenmatic, J. K .  Sharpe, .1 1' .' • . . . .  755,714 
Emergen.cy brake, F. B. Corey . . . . . . . . . . . . . .  755,750 
End play device . for rotary machines, D. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  755,787 
Engine eylinder, Hinrichs & Barker . . . . . . . . . 755,873 
Engine wheel, tt'uction,. A. Harrold . . . . . . . .  755,770 
Engipes,. pl(·.ctl'ieal igniting mechanism for 

explosive ,  D. M. Tuttle, et al . . . . . . . .  755,817 
Envelop, .  J. N. Dalzell . . . . . . . .  , . . . . . . . . . . . ; . . . . .  756, 002 
Expanding and . spreading . tool, A. Reschke 756,142 
Ex.uansiQll comb .for . warping, beaming, o r  

other machines, A. E. Brooks . . . . . . . .  755,738 
Fastenec . socket .m.ember, . W . . S. Richardson 756,184 
Feed water hf'ater, L. and I. "'.,.ismcr . . . .  755,981 
FeedJng , mechanism, R. H .  Dempey . . . . . . . .  755,632 
I,'ence building machine, J. R. Wethington 755,821 
Fence < post, Lewis &' Book . . . . . . . . . . . . . . 756,032 
Fence post. driving.  machine, R. M. Jones 755, 673 
Fence, ' wire, "".... M. Dillon . . . . . . . . . . . . . .  755,637 
Fender, C. H. Root . . . . . . . . . . . . . . . . . . . . . . 755,794 
I�'ibrous mate-rials, machine for compress-

ing, J.  T. Cowley . . . . . . . . . . . . . . . . . . . .  756,099 
Fibrous ·plants, machine for disintegrating, 

M. · Prieto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 755,931 
Finger nail polishpf, L. J. Smith . . . . . . . . . .  756,071 
Pire alarm, electric, A. Lueckert . . . . . . . . 755,783 
Fire escape, E. W. Appelman . . . . . . . . . . . .  755,833 
Fire escape, W. G. Horton . . . . . . . . . . . . . . . . 755,666 
}1'irearm, E. S. Hoerr . . . . . . . . . . . . . . . . . . . . . 755,773 
Ij�ireal'm, brepchloading, O. F. Mossberg . ,  . •  756,039 
F'ish hook, C.  P. Kl'us . . . . . . . . . . . . . . . . . . . . .  755,677 
Insh hook, 1\1. Flegle . . . . . . . . . . . . . . . . . . . . . . 756,009 
Fish mouth opener, J. E.  HilL . . . . . . . . . . . .  755,663 
Fish, net for holding live, W. B. Burroughs 755,097 
Fishing bait, artifiCial, I,' . Burdett . . . . .  , . .  755,612 
Fishing float, adj ustable, C .  F. Miller . • . . . .  755,683 
Inshing hook and gaff, C. H. Ward . . . . . . . .  755,726 
Flue cleaner, cutter head, J. P. Prentice . . .  755,930 
Folding box, M. Hirsch . . . . . . . . . . . . . . . . . . 756,019 
l!�oun<lations, tunnels, etc . ,  constructing, 

C. Sooysmith . . . . . . . . . . . . . . . . . . . . . . . . 755,955 
[<'riction coupling, W. H. Smith . . . . . . . . . . . . .  755,953 
I;'ruit cleaner and grader, Richardson & 

Kimball . . . .  _ . . . . . . . . . . . . . . . . .  '_ . . . . . .  755,937 
Fuel and producing same, artificial, W. 

B. Thomas . . . . . _ . . . . . . . . . . . . . . . . . . . .  756,189 
Furnace. Sf'(� Boiler furnace. 
Furnace for burning dIrt, A. P. Warren . . . .  756,191 
F�urn

l�r�e
s 

fr�� a
c
i�nf�)�tebf�st:xya��n

y1e;��s
.
t: 756,110 

Garbage crematory, E. E.  Hill . . . . . . . . . . . .  755,662 
Garment fastener, A. Cleves . . . . . . . . . . . . . . .  755,617 
Garment holder, M. M. Strauss . . . • . . . . . . . .  756,074 
Garter clip, J_ D. Woods . . . . . . . . . . . . . . . . . .  756,192 
Gas burner, H. Bryant . . . . . . . . . . . . . . . . . . . . 756,155 
Gas burner, acetyl<me, H. Symonds . . . . . . . .  755,965 
Gas fixture safety lock, E. H .  Shute . . . . . . . 756.066 
Gas heater, F.  G. Freese . . . . . . . . . . . . . . . . . .  756,108 
Gas producer, J. G. Sanderson • . . . . . . . . . . .  755,702 
Gas retort charger, J. Saltar, Jr . . . . . . . . . .  75fl,059 
Gasolene motor, J. L. I!""'itz Gerald . • . . . . . . . .  75G,011 
Gate, M.· M. Dungan . . . . . . . . . . . . . . . . . . . . . . 755,858 
Gearing, J. Dietz . . . . . . . . . . . . . . . . . . . . . . . . . .  755,634 
Glass pipes, manufacture of cast, C. · H. 

Jenkins . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,022 
Governor, speed, L. K .  Hong . . . . . . .  . "  . . . . . .  755,77() 
Grain binder, C .  Colahan . . . . . .  ' . . . . . . . . . . .  755,748 
Grain drill, F. P. DilL . . . . . . . . . . . . . . . . . . . 755, 636 
Grain drill, R. D. Browning . . . .. . . . . . .  , . . . .  756,095 
Grain receptacle closnre, A. L. Elie! . . . . .  755,859 
Grain separator, "'''hite & Pyle . . . . . . . . . . . .  755,!l78 
Grain separator, J . . R. Lazarus . . . . . . . . . . . .  756, 121 
Grate, G_  G.  Kniffin . ,  . . . . . . . . . . . . . . . . . . . . 756, 118 
Gun barrel sight, D. H . Holman . . . . . . . . . .  755,665 
GUll, take down, M. Hepburn . . . . . . . . . . . . . .  755,660 
Gun with special devices for protecting the 

slide tracks from dust, recoil, O. 
!-auber . . . .  '.' • • •  • . . . .  . .  • •  . .  . . .  756,120, 7116,172 

Sore Throat ! 
To prove the wonderful 

curative powers of 

Hydrazone 
to all afflicted with Sore Throat 
I will send 

One Trial Bottle Free 
t o  anyone sending tne 1 0  cents 
to pay postage. Hydrozone is a 
hartnless gertnicide. which will 
cure you. 

Booklet on treatment of diseases sent free 
on request. 

Sold by all druggists. 

Prof. Charles Marchand 
Dep't U, 63 Prince St., New York 

And this wrench 
will do the work 
for you in less 
than ha l  £ tht 
time of o t h � r  
wrenches, a n d  
t h e  harder the 
wor;k, the tight
er it holds. The 
body of t h i s  

wrench is made of malleable steel and warranted 
not to break. Retnll Price, $1.00 Each. 

HUDSON PARER COMPAN Y 
Leominster, Props. & Mfrs. MaS!!!BChm.etts 

............................ 

i lNAIL HOLDER. i : AND SET : ., 
HE N ail can be driven where the hand cannot reach . ..  t T Don't pound your fingers. 35 cent� buys it all. !: 

;: Order to· day. Catalogue No. 17 B of Fine Tool� free. ;: • T H E  L. S. STARRETT C O . ,  • • Athol ,  Mass • • 
•••••••••••••••••••••••••••• 

an automobile that stands weal' without con� 
f'tant repair- a car that you can rely upon 
year in and year out. Our new illustrated catalogue for 1904, E'hovvs exactly why the Rambler i� the car for you. It tells. how Rambler Cars· are built and why they are equal in strength and service to higher 
priced cars. A copy is yours for the asking . fl).,._� _-'" Touring 

..... ,�'\\\Wlx-" Cars � 
Eight models, $650 to $1 ,350 at the factory 
Model " L "  illustrated above, bas 16 H. P. double cylinder opposed en&rines, 84 inch wheel base, 30 inch wood artillery wheels. four full elliptic springs, � inch tires, two 
E6�1�f
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oilers, pump, repair kit, Solar triple-top brass oil side lamps, No. 1 Phare 80 ar brass head. light, Solar brass tail light. brass tube horn , two willow baskets, canopy top with beveled plate glass sWlnging iront, and waterproof side curtains. Price, $l,31j0.00 at the 
factory. 
THOMAS B. JEFFERY & C OMPANY 

Kenosha, Wisconsin, U. S. A. 
Chicago Branch, 304 "\\Tabash Avenue 

Boston Branch, 145 Columbus A venue 

four ·(ycle Motor 
Single ana double cylinders. 

Simple and reliable_ Best ma
terials and workmanship. Not 
how cheap but how good. 
They are moderate in price. 
Write us. Catalogue Free. 

-----�NOiSE:ES�- MARINE ENGINES 
Bevel PInIons <, 

1l1i to 40 H. P. 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size Wanted and 
to transmit any required horse 
power. Write for catalogue. 
T H E  N E W  PROCESS RAWH I D E  C O .  

Syracuse, N . Y .  

R.ADIUM AND THE RADIO·A CTIVE 
Substances. No better or clearer scientific account has 
been publIshed than that contained in SCIENTIFIC 
AM ERICAN SUPPLEMENT 1429. The paper presents 
all that is at present known about radium and the radio
active substances. Price ]O cents, by mail. Munn & Co., 
361 Broadway, New York City and all newsdealers. 

OLD S Gas & Gasol ine  
EN G I N E 8.  �=��e�i���lo�

h
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�i�Si���PisOkhi�dti�h! con-struction of Ollr engines. 
Stationary engines '1 to 100 
�·1� iI.�rt�rit�nf�:��fJ 
information and illustrated 
catalogue. 
Old. Ga.ollne EngIne 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
Ji'ile, Knife alld Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters T!1ble 
and Chair Legs and other irregular 
work. 

m:r Send jor Ci<rcular A. 

The Dber Mfg. Co., 1 0 B e l l  St •• Chag r i n  Fal l s, 0. ,  U .S.A. 

T H E  E U R E K A  
The most useful article ever invented 

tor the pUIpose, Indispensable to Law
yers. Editors, Student.s, Bankers, Insur
anceCompanies and busines� men gen� 
erally. Rook marker and paper clip. 
Does not mutilate the paper. Can be 
�1�
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and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield. N. J .  

EveryMechanic 
Should Own It. 
M o ntgomery & C o . ' s  Tool 
which is thoroughly up-to·date. 
pa

le�t a�;\��r����s�:��s. 
MONTGOMERY & CO • • 

101> Fulton St., New York CIty. 

TYPEWRI IE R.5 M���5 
All the Standard machines SOLD or RENTED ANY� WH1i:R.I£ at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat. 
Typewriter  E m p o ri u m .  203 LaSalle St., Chicago 

Not i n  the Front Rank. It is the Leader 
� �  H. P .  Single Cylinder Motor Cycle 

For 
Spepd 

Long Life 
Mileage 
Power 

For 
PLeasure 
Business 
Economy 

Style 

Our Double-Cylinder Machine holds all world's 
records. Get catalog. 

G. H. CURTISS MFG. CO. Hammondsport, No Y. 

1, ., 3 and 4 
Cylinder 

Launches 
1 7  t o  50 feet 

Send for 
new catalog 

GRANU RAPIDS GAS ENGINE &. YACHT CO. 
GrBnd UBpids, Mich. 

The F ran k l i n  Gas Engine 
One�lI alt· lIor�e Power 

worth $100 complete. We sell all neces
sary castings, m· terials and detail draw
ingR tor $16.50. lJ'or real work-not a tOY. 
450 revoiutions per minute. Upright or 
horizontal form. Finished parts sold 
separatelv. Runs by gas or gasolene. 

f�:n�
O����df6r�rr�\;� 9� mechanical 

P ARSEL [, & WEED 
129-1:n West 31st Street. New York. 

ORIGIN AL BARNES 
p����ve Upright Drills 

10 to IjO-mch Swiug 

Send for Drill Cata/.o(JUe. 8.f: 
W. F. & J N D .  BAR N E S  CO.  

, (Estab/,ished 1872) \I e' 
� 1 999  Ruby St. ,  Rocklord, I I I .  • 

THE MAKING OF A DRY BATTERY. 
-SCIENTIFIC AMElUCAN SUPl'Ll<,mNTS l O ti 1 , 1 3",.. 
1 3S3. Invaluable for experuuentaL students. Price 
10 cents each, by mail. MunJl & Company, 361 Broadway 
New York City, and all new_s_d_e_al_e_r_s. ____ ..:... __ _ 

GAS ENGINE 
IGNITERS 

for Marine, Stationary and" 
Automobile eng-ines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The C a r l i s l e  & Fi nch Co . .  233 E .  Clifton Ave" Cincinnati, O 

� C> 'VV E :Et. 
For any power purpost:' we ·yl'fer 
The American Gas & Gasoline 
Engine, in actual service, lt  wi!� 

��n7i��f�f 
SJ:t��n�u:����t ���� 

:�i���t pti:e
�id 

e�t�till�rb���: 
A modern up-to·the·minute ex· 
posive Engine. We also build 
Vertical Engines. Catalng"ue 
sen t of either, or both, to in· 

AMERICAN GAS & GASOL�NeEte��mi�E CO., 70 Kennebec Street, Portland, Mame. 

ENGINES.-ARTICLES ON 

For PIPE. THREADING 
or CUTTING 

there is no machine on the market that can com· 
pare for ease of operation and excellence of work 
with FORBES PAT E N T  D I E  STOCK 

abY��� 
i
�:;
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can be duplicated at slight cost when worn 
out. VV�i1l thread and ('ut up to 12 in. pipe. 

CATAl.OGU.Ii: FREE. 

C U RT I S  & C U R T I S  CO . . 
6 Garden St., Bridgeport, Conn. 

W(llls, Oil and Gas Wells drilled by contract to any depth from 50 
to 3000 feet.\ We also manufac
ture and furnish everytbing re
quired to d:.:�in and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly wbat 
is required aDd send for ill11S-

��l�}ll��tIllftr
\lJ
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t
dl,�cla(:ttaIOgUe. Address 

.. AND SUPPLY Co. ¥ORKo U. S . .... 

© 1904 SCIENTIFIC AMERICAN, INC



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

.Il Southern Home 
In a country free from excessive beat 
and cold, healthful and prosperO�8. 

LANDS at LOW PRICES 
For printed matter, circulars, etc.. 
giving fu] L particulars, write 

M. V. ltH1HARD8, J.and and Industrial Agent, 
Soutbern Railway and Mobi le  & Ohio Rai l road. 

Washington, D. C. 

CIl 
ST. LOWS, Na 

CRESTMOBILE $800 
T h e  BEST CAR Bui lt  I n  Ame rica 

Proved by Its 
Splendid Records .. 

Tonneau for Four, 
1I!850. 

Oth�r LOW 
Priced Models. 

Export Prices 
.SO Extra. 

Vambrldge. MB8� • •  U.S.A. 

ELECTRIC SEWING MACHINE Mo:. 
tor.-The Instructions and numerous i llustrations of de
tails contained in this article will enable any mechaniC 
of aver..,e ability to build an efficient motor that will 
rE��::cgi�:�kn;ul����
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TIFIO AMERICAN SUPPLEMENT. No . . 1 2 1 0 .  Price 10 
cents by mail. from tbis office and from an newsdealers. 

Patents , Trade" Marks, 
C O PY R I G H TS,. etc., '_ 

Address MUNN a co., ::��=� 
Office of the 8cIE1iTIFIC AMERICAN ,' 

861 BroBdway, New Vork. 
Branch omce : 625 F St., WB8h1nJrf;on, D. C. 

Hand·book Sent Free 011 Appllcatloll. 

Good Operators Say 
that they can do more and 
better work with less 
effort on the 

Remington 
than on any other writing 
machine. 

Remington Typewriter Company 
327 BrOBdway, New York 

Scientific American. 301 

Hame and trace connector, O. P. Letcbworth 755,894 
Harrow, adjustable A" E. H. Cheev�r . . . . .  706, 195 
Harrow, rotary, J. N. Graves . . . . . . . . . . . . 755,654 
Harvester elevator, grain, G. W. Beam . . . .  705,838 
Hat rack, Jobnson & Oiaison . . . . . .. . . . .. . . 756,O� 
Hay tedder fork head, W. W. Shaw . . . .. . . .  756,062 
Heat regulator, J. Peterson . . . . . . . . . . . . . . . 700,.928 
High or low pressure Signal alarm, F. H. 

Scbmltz . . .  . . .  . . . . . . .  . .  . . .  .. . .  . . .  . .  . . .  705,708 
Hog trongb, J. C.  Davis . . . . . . . . . . . . . . . . . . .  755,753 
Hoisting and conveying apparatns, T .  , Long, 700,681 
Hook and eYe, C.  Andersen . . . . . . . . 750,602, 755,603 
Hook for . supporting tenting cloth, S.  Hart-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . •  755,658 
Horse power baling press, J. M. and E. 

Valentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  706,084 
Horseshoe, elastic tread, H. E. Irwin . . . . . 705,779 
Hose lining, Reid & Lau . . . . . . . . .. . . . .. . . .  706,140 
Hose nozzle, G. A .  Anderson . . . . • • • • • • • . • •  755 ,001 
Hose nozzle bolder, C. F. Brown . . . . . . . . . .  700,995 
Hose supporter; A. M. Wilson . . . . . . . . . . . .  755 ,979 
Hub caSing, vehicle, G. A. McKeel . . • • • • • •  756,044 
Hydrocarbon burner, A. J .  Smitbson . . . . . .  755,717 
Hydrocarbon, sullO iodin compound of, F. 

T. F. Stepbenson . . . . . . . . . . . . . . . . . . . . . .  755,808 
Ice cream cabinet, brick, W. E. Brown . . . .  756,09;1 
Incandescent ligbt, retort, O. A. Mygatt . .  755,687 
Incubator, Dolpb & Knapp . . . . . . • . . . . . . . . . .  755;639 
Independently rotating wheel, J. J. Weiler 756,086 
Indoxyl and derivatives, making, R. 

Knletscb, et al. . . . . . . . . . . . . . . . . . . . . . . .  756,171 
Induction motor, P. G.  Watmougb, Jr . • • • • •  750,819 
Insulator, Kinsley & Bell o . . . . . • • . . . . . . . . •  706,026 
Insulator, L. McCarthy . • • . • • • • . . • . . . . . . . . .  706,181 
Iron, tempering or hardening cast, Gilmour 
, & LlI)dsay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705,763 
Ironing macbine, R. D'Angelo . . . . . . . . . . . . .  '. 705,702 
Jackets Of double . walled vessels, fastening 

for, M. Missner . . . . . . . . . . .. . . . . . . . . . . .  705, 684 
Jewel setting, 1;.. Guild . . . . . . . . . .. . . . . . . . . .  705 ,654 
Jig tank, G. T. , Cooley . . . . . . . . . . . . . . . . . . . .  70Q, 749 
Joint. See Rail joint. ' 
Key holder, C . . T. Sherman . . . . . . . . . . . . . . . . . 756,064 
Kiln, T. Hamptop . . . . . . . . . . . . . . . . . . . . . . . . . . .  755, 655 
Knitting macbine tbread presepting mechan-

. 
ism, C. H. Whitcber . . . . . . . . • . . . • . . . . • •  750,975 

Knuckle duster and revolver, E. Novak . . . 756,182 
Ladders, etc. , suction and friction foot for, 

P. Sbanaban . . . . . . . . . . . . . . . . . . . . . . . . .  755,713 
Lamp, L. Montel . . . . . . .  ' . . . . . . .. . . . . . . . . . . .  755,685 
Lamp adjusting means, W. G. Morse . . . . .  755,914 
Lamp and socket, A.  N .  Soden . . . . . . . . . . . . 755,954 
Lamp and target, combined switch, G. L. 

Mansfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,785 
Lamp coupling, incandescent electric hang-

ing or suspension, C . . M. Pltel . . . . . . . . .  756,050 
Lamp, electric arc, E. Thomson . . . . . . . . . .  755,815 
Lamp globe holder, arc, S .  E. Doane . . . . . .  700,855 
Lamp banger, arc, H. R. Sargent . . . . . . . . . . . 750,797 
Lamp, miner's, J. Anton . � . . . . . . . . . . . . . . . .  756,151 
Lamp socket, electric incandescent, Proctor 

& Daley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,697 
Lamp support for convertible signal lan-

terns, electric, L. H. W. Kerber . . . . . .  756, 117 
Lamp switch, incandescent electric, C .  M. 

Pltel . . . . . . . . .  , . .  . . . .  . . . . . . . . . . . . . . • . .  756,049 
Last, r.. Weston . . . . . . . . . . . . . . . . . . . . . . . . . .  700,820 
Latch, T. O' Sbaughnessy • . . . . . . . . . . . . . . . .  700,923 
Leatber splitting machine adjusting device, 

Gay & Quigley . . . . . . . . . . . . . . . . . . . . . . .  705,761 
Ledger attacbment, hank, A. Stonebouse • . .  755,721 
Legging, . J. Peel . . . . . . . . . . . . . . . . . . . . . . . . . .  750,694 
Liquid dispensing apparatus, V. S. Taylor .  750,723 
Lock, J. B. Miller . , . • . . . . . . . . . •  705,907 to 705.909 
Locomotive asb pan, J. S.  Wbisenbunt . . . . .  750, 974 ' 
I ... ocomotive crane, Fairbanks & Sauer . • . . . .  755.,644 
Loom, H .  W. Smith . . . . . . . . . . . . . . . . . . . . . . .  700,710 
Loom picker stick lug strap, L. Pilling . . .  71\6,048 
Loom sbuttle, B. & P. Grosslaub . • . . . . . . . . .  706,164 
Loom sbuttle lock, F. A. Mills, 

. 

Loom weft replenisbing m��g����:o��!;� 
706, 036 

lng, R. Starkle . . . . . . . . . . . . . . . . . . . . . . . .  750,720 
Lubricant vaporizing device, Maingault & 

Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,126 
Lubricating device, B. F. C .. mpbell . . . . . . . .  750,741 
Lubricator, G.  Scbneider . . . . . . . . . . . . . . . . .  700,802 
Lubricator, H. Ludendorlr . . . . • . . . . . . . . . . . •  755, 898 
Lumber feeding macblne, C. E. ' Cleveland . . 700,745 
Mail bag for railway service, P. L. Neil • • • •  756, 135 
Manifolding device, .J .  H. Petroskey • • • . • •  756,139 
Martingale ring, J. Flsber . .. . . . . . . . . . . . . . . .  755,862 
Matcb composition, F. E. Grhnm . . . . . • • • • .  700, 653 
Match making macbine, J. P. Wright . . . • .  756,193 
Mattress, woven wire, W. J. Rimmlngton . 756,143 
Maximum demand Indicator, H. W. Brown 755,739 
Measurin� 2:lnd exa.mining . machine, cloth, P. 

P. Scbramek . . .  : . . . .  : . . .  :. . . . . . . . . . . .  756,146 
Measuring devfce, W. B. Martin . • . • . • • • . . .  755,902 · 
l\feasuring instruments, inertia damper for 

electriC, W, H.  Pratt . . . . . . . . . . . . . . . . . .  755,792 
M�chanlcal movement, G .  H. Niles . . . . . • . . .  750,919 
Mecbanical . movement, 0. . A. Morrow . .  • • .  756,131 
Mercerizing apparatus; ' Smith & Drum • • • •  755,716 
Mercerizing machine, yarn, P. Hahn . . . . . . .  755,76ll 
Metallurgical a(lparatus, G. W: Gesner . • . •  705 ,867 
Miners' pick blades, etc . ,  file or carrier for, 

Beeton & Wardall . . . . . . . . . . . . . . . . . . . .  756,093 
Mirror support. J. H. Hurxthal . • . • • • • • • . •  705, 668 
Mixer. See Oil mixer. 
Mixing and kneading machine, L. A. Rob-

erts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 756;144 
Molding macbine, R. E. Davis . . • • • . • . . • .  ; . 706, 102 
Mop bolder, G.  H. Crumb ; • . • . • • . • . • • • • . .  ' . 756,100 
Mop wringer, J. ' A. Hoyt . . . . . . . . . . . . . . . . . . 755,778 
Motor, T. Barrow . . . . . . . . . . . .  ; . . . . . . . . . . . . .  750,733 
Motor starting device, induction, Reist & 

Hensbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705;793 
Motors, contrOlling iIlduction, · A. P. Zani . . 755,829 
Motors, friction device for impulse, W. J. ' 

B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705,95:! 
Mowing macbine, J. A. ·Carter . . . . . . . . . . . . . 755,844 
Mowing macbine attacbment, C. Herman . .  756, 114 
Mowing machine clutch mechanism, W. F.  
MUlt�;I�
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Music box gramophone attachment, J. L. 

Scbureman, Jr. . . . . . . . . . . . . . . . . . . . . . . . .  700,94� 
Musical apparatus, pneumatic, F. Scblppers 755,94'" 
Musical instrument players, note sheet feed 

mecbanism for, J. D. Smith . . . . . . . . . . .  756,070 
Napping ma cblne, M. La Fountain, Jr • • . • .  706, 021l 
Nippers, . cutting, E. Roraback . . . . . . . . • • . . •  756,056 
Not� sb(>et guide mecbanlsm, automatic, J. 

D .  Smitb . . . . . . . . . . . . . . . . .  , . . . . . . . . . : 755,950 
Numbering macblne, E. P. Sheldon . . . . • • . •  
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Nut lock; C. F. Spery . . . . . . . . . . . . . . . . . . .  , 
Nut lock, A. C. Fletcher . . . . . . . . . . . . . . . . . .  756, 010 
Nut lock, T. L. Russell . . . . . . . . .  ; . . . . .  ; . ,  . .  756, 145 
Oil burner, A. Jobnson . . . . . . . . . . . . . . . . . . . .  755, 880 
Oil burning apparatus, Fraser & Hoyt . • . • .  755.865 
Oil can, �'. B. Parker . . . . . . . . . . . . . . . . . . . . . .  755, 927 
011 mixer and burner, W. S. Kengla . . . . . . . 756, 116 
Ore crusblng mill, E.  A .  Wall . . . . . . . . . . . . . 755, 725 
Ore treating apparatus, T. A. Helm . . . . . . .  755,871 
Ores, treating, J. Smitb . . . . . . . . . . . . . . . . . . . . 705,951 
Overalls, H. S .  Lanier . . . . . . . . . . . . . . . . . . . . .  705,781 
Paper bag forming or 'maklng machinery, C. 

H. & A. Day . . . . . . . . . . . . . . . . . . . . . . . . . 700,754 
Paper bolder. toilet, S .  S .  Harrington . . . . . .  755, 657 
Paper pad holder; K. Franklin . . . . . . . . . . . . 706,0111 
Paring implem�nt. R. M. Ba,bin . . . . . • . . . . . .  705,604 
Pasteurizer, W. T.  Fogal . . . . . . . . . . . . . . . . .  756,012 
Pavements. marhine for ('utting trenches 

tbrougb ' aspbaltlc, G.  Fernald . . . . . .  , . . 755;645 
Peat immet\llatel,y prior to compression, 

treating, W. A. Mllne . . . . . .  \ . . . . . . . . . . . .  756,l29 
Peat into blocks for "fuel, ma chine for man-

ufacturing, Kellond & Morrison . . . . . . .  700,674 
Pen 1IlUng device, fountain, H. Taylor . . . .  756,076 
Pen supporting device, fountain, ,D. H. Hay-

wood' . .  ; . . . . . . .  , . ;  . . . .  , . . . . . . . . .  , . . . . .  755,870 
Pencil slia rpener, ' E: L. McDivitt . . . . . . , . . .  755,917 
Pbonograph time controlling mechanism, J. ' , . 

1ll. Hett . .  ; :  . .  : . . . . .  ; . . .  ; . . .  : . . . . . . . .  , '756,017 
Photograpb and making same, color, R. W, ' 

Wood . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 755;983 , 
Pbotograpb machine, P. V. W. Welsh . . . . .  75�;087 
Piano tOlich regulating attacbment, Har-

I riss & Kendall . .  " ,' . . . . . .. . . . . . . . . . . . . .  756,0l6, 
Pipe coupling, H. Broome . . . • . . • . . . . • . . . . .  750.994 
Pipe coupling, valved, M. T. Quigley • . . . .  756,053 
Pipe supporting bracket, adjustable, A. 

ClarKson . . . . . . . . : :  . . . . . .  , . . . . . . . . . . . . .  755,847 
Pipe wrench, K .  Cblckering . . . . . . . . . . . . . . . .  705,846 

, Plant protector, M. B.' Lewis . ·  . . . . . . . . . . . . .  756, 123 
Planter and marker, G. S. Boyd . . . . . . . . . . 756, 153 
Plow, S .  W. J: Stone . . . ; . ;  . . . .  " . . . . . . . . . .  755,95IJ 
Plow attachment, J. D. Crowe . • • • • • • • • • • . .  755,624 
Plow, gang, W. L. Cassaday . . . • . . • • . • • . . . •  755,614 
Pneumatic tube carrier, D. H. Jackman • . .  755,878 
Pole tip, vehicle, A. V. Swanson . . . . . . . . . 700,964 

INTERESTED IN BUILD IN 61 
Palmer's Hollow Concrete Building Block 

Law Exchall{/6, Jacksonville, Fla., bullt oj Palmer's Hollow Blocks. 

'W'A R N I N G ! 
Bnildings erected with these patented blocks are 
subject to royalty and M echanics' Lein, if same is 
not settled. nnless parties erecting bnildings have 
secnred their licenses from The Harmon IS. Palmer 
Hollow Concrete Bnilt,ing Block Company or their 
dnly anthorized agents. 

Machines use 

Sand and Cement 
We SeU Machines, 
Not ' Blocks 

Blocks 

From These Mac h i nes 
give vertical Hnes within that 
produce the best ven\:ilation, re� 
taro rain and mOisture, and are post .. 
tive nou-condnctors of heat and 
cold. These bricks are light. stron!!, 
fo'gb���

i
:iili' t��������1�1�: 

�tz�l:��f 8�ch';,�¥g-:r�e:��� 
Look like nat� stone, last lon!!'er, 
and can be coloreD or orna
men ted as desired. 

Tbese machines for making the 
ahove tnrn out 400 to 600 cubic feet 
£
er day in hollow blocks. The 

�::::::r. ;;:st :::��
o�:::i!ln lr�:1, 

���y;:��
e
�:::iE

ai
�} ��fc���

a
�� 

safely carry floors, Joists, beams and 
roofs. 

Hollow space alfords facilities for 
gas and water pipes. electric wires. 
speaking tubes, etc. 
Exclnsive territory Cor mann_ 
Cactnring with these machines 
can be secured by prompt 
action. 

Write at once for full Information. 

HARM O N  S. PALMER,  H O LLOW C O N C R ETE B U I L D I N G B LO C K  CO.  
WAS H I NCTON , p. C. 

Cover drawn back, showing air sack and method o f  inflating. 

THE IDEAL BED 
For Home, Camp, Yacht, Hospital 

N on. Absol'bent-Hygienic-Odol'les8 
When deflated eM be rolled tnto small packagj! for storage 

or trnnsport.'\tion 
NO CAMPING OUTFIT CO:liIPLETE WITHOUT THEM 

.. Perfection " Air Cnshions 
For Office, Easy, and Invalid l hairs, Yachts and �.JJlall Boats. 

Send for descriptivt: booklet "A" and pric� list . 

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

Providence, R. I. 

w. T O E P F E R &, S O N S ,  
MILWAUKEE. WIS. 

Brewers' and Iron 
rlaltsters' 

Works. 

Toepfer's Patent Automatic Dumping Kiln Ploor. 
Over tlalf Million Sq uare Feet of Our Dumping Kiln Floors Now In Use. 

After years of careful study, by men interested in the Malting and Brewing business, 

the art of malting has been brought to a point where the grain is �teeped, grown and 

dried by machinery requiring but a small amount of skilled labor. 

The first mechanical malt turner with the to-and-fro motion , shaft supplied with
' 

shovels, was invented and patented in 187 1 ,  by Wenzel Toepfer , late senior member of 
the firm of W. Toepfer & Sons, Milwauliee, Wis. , but being too complicated 

and expensive for the times it was never brought into actual use in the United States. 

Great efforts were made to perform the turning of the malt on the kiln floors by 

means of machinery, however, many experiments in this direction have been made in 

malt kilns by Mr. Toepfer, to whom the honor is due of having, after many years of 

expensive experiments, perfected his mechanical malt kiln. That such an apparatus as 

this has proven to be a blessing, especially to the health of the workingman, is hardly 

necessary to explain, for everyone with a practical knowledge of malting knows what it 

means to work at times in a temperature of 40 to 80 degrees Reaumur, in vapor and 

clouds of dust, besides breathing the sulphur and other poisonous gases of the kiln fire. 

Moreover, under such conditions, it could not be expected to produce a malt of uniform 

mellow quality, without flinty and glassy kernels. 

The malt house in which the first successful dumping kiln floors were installed 

was the Pabst BreWing Co. They are still in use after twenty-two years of continual 

work. Over a half million square feet of these floors are now in use in the United 
States and foreign countries. 

Recently, the Dum.ping H.iln Floor has been improved in lSevl::ral ways by 
Peter G. Toepfer, sole proprietor of W. TOEPFER & SONS, MII,WAUKltlt, WIS. , U. S. A. 
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Sctenttfi� Amerl� 
J'topping 

Is where you save time, bother, danger, work. 
THE GILLETTE Safety Razor 

:J�B[�:t�h:!:V:l�c��-:� 
conditions. Nothing to adjust, nothior to 
learn-just shave. Twenty double-edged 
blades furnished with each razor; each one 

':��=��J!���:r
e
W:e:V�:�g::� _ 

put in another; when all are dull we 
sharpen CBod return them a11 ,ead7 to u' ' 
for fifty cents. 

Undenia.ble Excellence 

Marks every point in the design, con� 
struction and .tppointments of 

PEER.LESS B�i��t 
TOURING CARS 

$8.700 to $6,000 
They are b uilt to give soJid comfurt and to stand 
wear without constant attention. Four· cyti nder 
V:�iCCi�e

o��c�lig��:�r :::�3�����era bi:e� fUbrlcation, l ong wheel base, cold-rolled 
pressed steeL frame. 

These are only u. few points of Peerless perfection. The 
catalogue tells the rest. Photogravure of the Pet-rless ('UrI 1\ 0. 1 ,  18x28 in. , free fl'omadvertlsing, mailed for lQ c�nts . 

PEERLESS MOTOR CAR C O  
Cleveland, Ohio 

Member Association Licensed Automobile Manufacturers. 

IN VES TORS 
desiring to realize the Large Interest and Profits 
possi ble In legitimate Mining, 011 ,  Timber & Smel· 
ter Investments and Dlvldend·paylng Industrial 
Stocks, listed and unlisted, should send for our 
Booklets, giving full informatloll . Ulalled free. 

DOUGLAS. LADEY & DO. Banllers tl Broilers. 66 Broadway, New Yorll 

Saves Tla, and Money. No Stropping, No Honing. 
Forty edg811 ready to shave with and no work to get the 
four hundred shaves. No guards to fasten, DO pulling, DO scraping. You ean shave yourself in the time used to 

;;: �: �e!J:!:ipu:eY���k1:t.
no 

S�i:
l
�r�� act carried by your d�aler. Money refunded If 

you Bre not satisfied after 30 days trial. 
Reterenee81 Continental Nation

al Bank, Chicago; Dun and 

"Globe" 
GASOLINE 

Marine Engines 

Bradstreet 
Agencies. 

Improved. SI�ple. 
Reliable, Economical, 
Substantial. P r i c e s  
Right. Guaranteed. 
Write for Catalogue. 
Built by . : • •  

PENNSY LVANIA I R O N  WORKS C O . ,  I' h i ladelphla,  Pa. 
and 136 Liberty St., New york, U. S. A. 

Relflsters an accurate account of work done on printing presses, grain 
tallies, weighing, mer.surlng and other automatic machinE'S. Counts up 
�rJ'���t��8�o

d 
o��t

s 
S:dfu:

i
cl:��iar.SIIn��'J�l'RO�T', ���i,' C�::� 

A splendid fit �cross shoulders, 
che8t�verywhere. 

M O D EL 
SHIR.TS 

co
n::ti��:

h
:/}���lc

c
��:��:i: 

"made-to-order shirts," 
ith the price of ready 
made shirts. 

Finsen Light Cure In America 

Potato bug machine, M.  Harmon . . . . . .  ; . . .  755,7 69 
Power transmitting apparatus, M. L. 

Schleuter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755,7�9 
Press rack, Morrison & Morlock . . . . 756,037, 756,038 
Printing on Inflatable articles, E. O. White 755,976 
Printing press delivery track, G. P. Fenner 756,008 
Printing press grip finger, H. D. Fleshutz . 755,/;6;l 
Printing press, multicolor and text, D. 

R. H. Sieberth . . . . . . . . . . . . . . . . . . . . . . . 755,948 
Propeller, self-clearing, O .  H .  Lee . . . . . . . . . 756,0111 
Pulley mechanism, reversible, W. H. Kess .. 

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . •  755,8!l5 
Pnlp grinder, WOOd, J. H. Baker et al • • • • • •  755,989 
Pump, centrifugal, McKay & Hildreth . . . .  755,690 
Pump, double · acting force, E. J. Hannah • • • •  756,113 
Pump head, H. M. Etter . . . . . . . . . . . . . . . . . . .  756,105 
Pump, r<>1ary, H. E.  Deckeback • • • • . • • • • . •  755,631 
Pump, steam engine air, R.. Richardson • • • •  755,938 
Rack. See Hat rack. 
Racking apparatus, beer, H. W. Oolby . • • •  755,618 
Rail bond, electriC, J.  Lanusing • • • • . • . . • . •  755, 889 
Rail jOint, J. B. Climo . . . . . . . . . . . . . . . . . . . . 755,848 
Rail joint coupling, J.  W. Hafer . . . . . . . . . . 755,764 
Railway brake apparatus, G.  T. and L. 

Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  755,825 
Railway crOSSing, G.  W. Willebrands . . . . •  755, 730 
Railway electric traction system, A. Meus· 

chel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755,905 
Railway road bed construction, W. H .  Swi .. 

. gart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 755,810 
Railway safety block switch, O. E. Davis . 756,101 
Railway semaphore signal, M.  D. Hanlon • •  755,656 
Railway Signal apparatus, troiley, A. L. 

Oheatham • . . . . . . . . . . . . . .  . . . . . . . . .  • . . .  756, 156 
Railway sWitch, Wharton & Angerer • • . • . .  756,088 
Railway system, electriC, T. Mahoney . • • • • •  755,899 
Railway tie, Nichols & Neff . . . . . . . . . . . . . . . 755,692 
aain gage, J. P. Friez . . . . . . . . . . . . . . . . . . . . . 756,109 
Ratchet drill, T. L. Pyburn . . . . . . . . . . . . . . . . 755,931:1 
Reflector, E. L. Zalinskl . . . . . . . . . . • . . . . . . •  756, 194 
Refrigerator, J. F. Horn . . . . . • . . . . . • . . . . . •  755,876 
Refrigerator, J.  M. Doppe l .  . . • • . . . . . . . . . . • •  756,004 
Rein holder, P. K. Barclay . . . . . . . . . . . . . . . •  755,990 
Rheostat, Yates & Zimmer . . . . . . . . . . . . . . . • •  755,827 
Rheostat, W. O. yates . • • • . • • • • . • • . • . . • • • •  755,828 
Roofing, J. H. Munro . . . . . . . . � . . . . . . . . . . . . . 756, 180 
Rope clamp, F .  L. Doty . . . . . . . . . . . . . . . . . . . 756, 104 
Rotary engine, · F. A. Franzen . . . . . . . . . . . . . . 755, 759 
Routing machine clamp, V. Royle . • . • • • . • • •  756,058 
Rule, protractor, L. B. Rhodes . . . . . . . . . . . .  756,05fj 
Saddle, F. Meslnger . . . • • • • • . • . • • • • . . • . • • • •  755,904 
Sash bar, ventilating, F. Lyster . . . . . . . . . . . . 755,784 
Saw set, O.  E. Stickler . • . • . . • . . . • • • • . • • • •  756, 187 
Sawing machine, T. O.  McOormick . . . . . • . • .  755, 916 
Scaffold, portable, A. G. Maxey . . . . . . . . . . . .  756,034 
Scale, pocket, A. F. & W. Melsselbach, Jr: 756, 175 
Scarf pin, G. W. Dover . . . . . . . . . . . .  755,856, 755,857 
Scoop and weighing apparatus, combined, 

J. L. Taylor . . . . . . . . . . . . . .  : . . . . . . . . . . .  755,966 
Screw for metal, wood, etc. , and means 

for operating same, G. O .  Smith • . • . . •  755, 804 
Seeder and planter, W. 'L. Oassaday • • •  : • • •  755, 613 
Sewer trap, F. Osterle . . . . . . . . . . . . . . . . . . . . . 756,046 
Sewing machine magnifying attachment, 

SeWi�g 
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Shade adjuster, window, R. Aton . . . . . . . . . 755,835 
Shaper, vertical, L. H. Col bum . . . . . . . . . . . .  755,849 
Sheet metal band for pipe coverings, etc., 

B. H. Larkin . . . . . . . . . . . . . . . . . . . . . .  ; . .  755,679 
Shell grader and separator, G.  W. Schreurs . 755, 710 
Shell head feeding apparatus, F. W. Olin . .  755,920 
Shoe polisher, J. H. Wilson • • . . • • . . . • • • . • .  755,980 
Signal device, electriC, Laney & Longnecker 755,890 
Siphon, H. P. Roberts . . . . . . . . . . . . . . . . . . . . .  755,941 
Sister hook, T. H. Brady . • • . • • • • • • . • • • • • . •  750, 841 
Skirt gage, M. M. McGowan . . . . . . . . . . . . . .  756, 04& 
Skirt holder, F. G. and R. O. Spear . . . . . . . .  756,149 
Skirt or garment supporter, W. G. Johnso n .  755, 881 
Skirt supporter, T. N. Schebler . . . . . . . . . . . . 755,798 
Sleigh attachment, bob, A. Rockstad • • • • • •  755,942 
Sleigh, steam, J.  R. Tibbits . . . . . . . . . . . . . . 756,078 
Soap . and making same, G. A. Schmidt . . . . . 755, 945 
Soap, etc., apparatus for making chip, W. 

M. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 755,915 
Soap receptacle, W. E. RobInson . . . . . . . . . . . 755,700 
Speed differentiating device, F. H. Oheyne . 755 , 616 
Spinning apparatus, yarn, J. Hayden . . . . . . .  756, 166 
Spraying · device, R. B. Williamson . . . . . . . .  755,823 
Spring. See Vehicle seat spring. 
Spring, o. D .  White . . . . . . . . . . . . . . . . . . . . . . 755,729 
Spring motor, F. A. Richter . . . . . . . . . . . . . .  755,939 
Stack climber, C. Stoolfire . . . . . . . . . . . . . . . . .  755, 809 
Stacker, pneumatic, A. P. & W. M. Roberts 755, 940 
Stage and circus ring, combined, J. J. Jacobs 755, 879 
Stamp mill mortar bOX, D. B. Morison . . . . . .  755,913 
Stamping apparatus for crushing ores, etc., , 

D. B. Morison . . . . . . . . . . . . . . . . . . . . .  ; .  755, 686 
Staple making machine, H. L. and W. Edge 755, 755 
Station Indicator, 0, · H. Bissell . . . . . . . . . . . . 755,735 !'Iteam generator, M.  H. Plunkett . •  756,051, 756, 05'..1 
Steam generator, S. Straker • . . • . . . . . . • • • • •  755,071:1 
Steam, system of economical production o f  

, superheated, A.  Leclere . . . . . . . . . . . . . . . . 755,893 
Steel plates, locally softening or annealing , hardened, O . P. :jil. Schneider . . . . . . . . . . .  755,709 
Stocking supporter, T. P. Taylor . . . . • . . • • •  755,812 
Stoker, mechanical, E. & H. R. Bretney . • •  755,611 
Stone sawing machine, G .  D .  Hunter • . . . . • .  755, 667 
StoOl, F. Schellenbach . . . . . . . . . . . . . . . . . . . . .  755,706 
Storing, displaying, and measuring goods, 

means for, R. C. Miller . . . . . . . . . . . . . . .  756, 128 
Stove for heating irons, etc. , A.  V. Manlachl 756,033 
Stove, oil, E ;  E. Flora . . . . . . . . . . . . . . . . . . . . .  755, 864 
Stovepipe holder, O. W. Elderkin . . . . . • . . •  755, 641 
Straining attachment, milk can, J.  H. 

Blaney . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 755,609 
Street Indicating mechanism for vehicles, E. 

L. Nichols . • • . . • . . . . . . . . . . . . . . . . . . . . •  756, 136 
Striking bag support, G. McFadden . . . • • • • •  755, 689 
String cutter; Hannan & Rodehaver . • . • • •  756,869 
Surgical instrnment for hemorrhOids, J. 

W. O ' Neill . . . . . . . . . . . . . . . .. . . . . . . . . . . . 755,921 
Swaging apparatus, J. S. Reed . . . • . . • • • • • •  755, 698 
Switch, E. M. Hewlett . . . . . . . . . . . . . .. . . . . . . . 755, 772 
Tablet, writing, D. F. Ourtin . . . . . . . . . . . . •  755, 62� 
Tableware, Inlaying blanks for flat metal, 

W. A. Warner . . . . . . . . . . . . . . . . . . . . . . . .  755, 727 
Tacker, hand, S.  Beauregard . . • . . . . . . . . . • .  755, 831) 
Talking machine motors, mnltlspeed device 

for, W. N. Dennison . • . . . . . . . . . . . . . . . . .  755, 852 
Talking machines, combined regulator and 

brake for, W. N. Dennison . . . . . . . . . . . .  755,851 
Tank, J. W. Wallace . . . . . . . . . . . . . . . . . . . . . .  755,971 

J\ T the American branch of the Finsen Light Cure we have the only comr-\.. plete high power Finsen apparatus in this country. 

The . picture shows one of our four large Finsen lamps in the actual 
work of curing disease ; operated by physicians and assistants trained under 
Dr. Finsen in Copenhagen. With the same apparatus and methods we are 
obtaining the same wonderful results secured in the parent institute . 

I Telegraphy, multiplex, S. D. Field . 755, 646, 755, 647 
Telephone cabinet, W. B. Altlck . . . . . . . • . .  756, 091 

We all know that there is life, health, strength, in the sunshine. Dr. Finsen 
has reduced this principle to a scientific, practical working basis. His method of 
cure is Nature' s own way ; painless, drugless ; just the application in concen
trated form of the healing rays of hght-the actinic or Finsen rays--to the affected 
tissues. Disease germs wither and die ; results are positive and permanerit. 

The light treatment is not a cure-all ; not a quick-acting treatment ; but 
It IS sure in many diseases regarded as incurable.  Lupus ( Consumption of the 
S�in), Eczema, Epithelioma ( Skin Cancer ) ,  Goitre, ACLe, Psoriasis, Con
sumption ( Pulmonary Tuberculosis in its early stages) ; with these the light 
cure seldom fails. 

We will send free, an eighty page book describing the Finsen Light Treat
ment and showing photographs of many cured ones to whom we refer by per
mission : also a copy of the official report endorsing the light cure filed at Wash
ington by Honorable R. R. Frazier, United States Consul at Copenhagen.
Do you want these 1 

Finsen Light Institute of America 
Suite D 78 �tate Street Chicago 

Telephone call attachment, J. J. Nye . . . . . .  756, 183 
Telephone selective system, McKinsey & 

Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755, 691 
Telephone system, R. Hamilton . . . . . . . . . • •  755,868 
Temperature and moisture regulating appa-

ratus, W. A. Milne . • . . . • . • . • . . . . . . . . . •  756, 1 30 
Tempering. and coloring apparatus, E. Oham· . 

bers . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  755, !l1J8 
TenniS, table, J. H. Rlcau . . . . . . . . . . . . . . . . 755,936 
Thill support, E. L. Buckingham . . . . . . . . . .  755,1}97 
Th reshing and separating machine, J. E. . 

Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755, 943 
Ticket system, transportation, P. O. Dock-

stader · . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  , .  755, 638 
Tilting hin, B. F. Barnes . . . . . . . . . . . . . . . . . .  755, 605 
Time recorder, workman's,  J. J. Stockall, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • .  755,958 
Tire armor, v('hicle, M. Miller . . . . . . . . . . . . . 756, 1 27 
Tire, vehicle, W. H. Sewell . . . . . . . . . . . . . . . . 755,711 
Tire, vehicle wheel, W. H. Sewell . . . . . . . . . .  755,712 
Tires, machine for equipping vehicle wheels 

with rubber, G. E.  Linn . . . . . . . . . . . . . .  755, 895 
Tool attachment, Jarvis & Lane . . . . . . . . . . . 756, 197 
Toy, I.  D. Worcester . . . . . . . . . . . . . . . . . . . . . .  755, 984 
Train control system, G .  P. Whittlesey • • • .  755, 822 
Transformer, W. A. Hall . . . . . . . . . . . . . . . . .  755,766 
Transformer, L. M.  Schmidt . . . . . . . . . . . . . . .  755,800 
Transmission mechanism, G. & H. P. Dil-

lig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755, 635 
Trolley head, electriC, Oherry & Olive . . . . . . 755, 999 
Truck, car, F.  G. Koehler . . . . .. . . . . . . . . . . . .  755, 887 
Truck, hand, E. J. Bryan . . . . . . . . . . . . . . . .  756,096 
Truss pad fastening devlcp, J. E. Lee . . • • .  756. 122 
Tube coating machine, J. W. Howell . . . . . . •  755,777 
Tunnels, , shafts; o r  other excavations, con· 

structing, C. Sooysmith . . . . . • . . • . . • . .  755,956 
Turhln,e bucket wheel, steam, Hamilton & 

Ver Planck . . . . . . . . . . . . . . . . . . . . . . . . . . 755,767 
Turhlne, elastic fluid, W. L. R. Emmet • • • •  755,756 
Turnhuckles, making, W. E.  Renner • • . • • •  756, 14J 
Typewriter line spacing mechanism, J. Alex-

ander . . . . . . . . . . . . .  � . . • • . . . .  . .  . .  . .  . .  • •  755, 831 
Typewriter's chair, piano stool, etc. ,  H. . 

W. Bolens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755,991 
Typewriters or analogous machines, tabu-

latlDg attachment tor, G. L. I'almer.. . 755,926 

WII.ITE TO-DA Y 
for list of .lisers of the Dean Boiler Tube Cleaner 
who live near YQU. 

Ask any oiMthem reJlardlng Its merits. They Will tell 
you it saves hundreds of !1011ars every year. More of 
them are in actual use than of all other cleaners com. 
blned. Will sen d one for free trial. 

WM.. B. PIERCE CO. 
319 Wasbin"ton St. Bnft'alo, N. Y 

Warwick Motor 
(ycles 

New Grip Con. II:�.�� trol. Many other 
new f e a t u r e s .  

�e'khle s� l��: Sena for catalog. 
Cyc l e  and Auto m o b i l e  Co. ,  Spr i ngfi e l d .  Mass. 

S PEC IAL  M A C H I N ERY f� r��.
s'

p:�rl� 
articles manufactured by contract. �ye Tool and 
Machine Work .. , 200 So. Clinton Street. CHICAG�. 

X INDUCTION COILS, 8 volts, will 
give 8-inch sparks, $35.00. 

R i }  All coils guaranteed 
• A • not to break down. 

Send for Circular " S"  
N .  O . N E L S O N  &. C O M P A N Y  

171 R.andolph S t  • •  Chicago 
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Scientific American 
I F  Y O U  S H OOT A R I F L E 

Pistol or Shotgun, you'U make a Bu ll's  
Eye by sending three 2c. stamps for 
the Idea! Hwnd-book "A," 126 pages 
!J'REE. The latest Encyclopedia of 

Typewriting machine tabulating mechanism� 
1\1. H .  Blakeslee . . . . . . . . . . • • • . . . .  G • • • •  755 , 608 

Uterine supporter, J. T. Hall . . . . . . . . . . . . •  756, 1 63 
Valve, W. A. Miller . . . • . . . • . . . . . • . • • . • . • •  756, Oa5 
Valve- aud valve scat, S.  R. Painter • . . . . . •  755,925 
Valve mechanism, explosive engine, A. Even-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756,160 
Valve, motorman's or engineer's, 1{1. B. 

t1�:i'�tr����':it'r��'i�t..��etsAd����� 
IDEAL MFG. CO., 26 U St., NEW HAVEN, CONN., U.S.A. 

The 
Soap 

Only Scientific 
Corey . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  755,751 

Valve operating mechanism, '1". Barrow • • . •  755,734 
Valve, relief, S .  O .  Brune . . . . . . . . . • . . • . . . . .  755,996 
Vapor generator, J. Andrews . . . . . . • • • . . . . .  755,988 

. In World Vault, burial, E. 't'. Allen . . . . . . . . . . . . . . . . .  755,980 
Vault, grave, J. \\�. Freeman . . . . . . . . . . . . .  755 , 866 
Vehicle body hanger, n. C. Swan . . . . . . . . . .  7tiG,075 the 

" VELVA " is the Vehiclc brake, W. H .  Cooley . . . . . . . . . . . . . . .  756,DOU 

only scientific 'roilet Vehicle, motor, H .  S .  Baldwin . . . . . . . . . . . . 7
7
g�

o ,
, 1
8

D
1
-� 

and Pumice Soap com- Vehicle seat spring, C. L. Thomas . . . . . . . .  u v 

bination manufactur- Vehicle storm shield, ::\1. R. HulL . . . . . . . . 756, 02..1 
ed. F.ndorsed by U. S. Vendillg maehiJle ,  G. W. Gates . . . . . . . . . . . .  755, 648 
Government under let- Vending maehine, R. Britton . . . . . . . . . . . . .  75B, 1 54 
tel's patent February Ventilator. See Car ventilator. 
4, 1902. Js so scientific- Ventilator, R. S. VFest . . . . . . . . . . . . . . . . . . .  755, 973 
ally arranged t b  at Violins, etc. , detachable shoulder rest for, 

' J  fi���
c
1n������e�t 

e
gf J. H. 'Vhite . . . . . . . . . . . . . . . . . . . . . . . . . .  �55, 977 1Il�'Y/ toilet soap portIOn and V?ting mac�ine, A. Y'· Ba l'd\�'ell . : . . . . . . . . .  55 , 836 

C1!J.U'u�t:� yet a part of it. Two "W.,.arp drawmgT m�chUl<" , M . .u .  FIeld . . • . . . .  755,861 
e.N"""-4.7 soaps in one. U Ve]va " " ashbellcn. " . Copeland . . . . . . . . . . . . . . . . . •  755 , 621 

will remove jn�tantly persistent stains of every char- ":ashboard, J .  B. JOl�es . . . . . . . . . . . . . . • • . • . •  755, 672 
acter from the hands. We-ars t� ice as long as ordinary ' " ash�JOard, J . . A.  l' anlkuer . . . . . . . . . . . . . . . 755,86u 
toilet soaps. Send 50 cents for a box of three cakes, WaRhmg machllle, H. E .  Carstens . . . • . . . . .  755, 742 
postpCflid, and be convinced. All leading dealers and 'Yateh protector, M .  SOllnenfeld . . . . . . . . . . .  756,072 
druggists in the United �tates sell it. Watch, stem winding, 'V . -;\1. Matheson . . . . 755, 903 
W I LLARD C H E M I CA L  CO .. 9d Cornh i l l ,  Boston,  Mass. ����:: �:)����: ��t, lY. �8lJ'S';;:)tt : : : : : : : : : : : : :  ���:g�i 

"Tater hpater, electric, .T. F'.  Hathaway . . . . .  755, 639 

A.W. FABER 
M annfactory EstabliShed 1 " 6 1 .  

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, Sl'A't'IONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

Watf'l' motor, O .  S. Noy('s . . . . . . . . .  : . . . . . .  755, 790 "'Tater tube boiler, J. iliyabura . . . . . . . . . . .  756, 179 WatE'ring pot, .T. Tracey . . . . . . . . . . . . . . . . . . 706 , 1 90 ""'ave motor, D. G. "Veems . . . . . . . . . . . . . . . . 75fi, 728 "Tt�C'ding machine, 'V .  D .  Llovd . . . . . . . . . . . . 756, 125 Welfling eompound, R .  S. Wo·odson . . . . . . . . . 7[.fi,826 ""'hiffletl'ee hook, C. E .  Jones . . . . . . . . . . . . .  755, 8R2 
'Vhiffletree hook, E .  B. WE'Ues . . . . . . . . . . . .  705, 970 'Villding machine stop motion, T. Cooper . .  706,001 
V\Tinding machine, varn, L. O .  Goodwin . . . .  756, 014 Window, H. E .  Essig . . . . . . . . . . . . . . . . . . . . . 756, 00 6  78 Reade Street, New York, N. Y. Window screen , Van Al' ken & M iller . . . . . . 756, 085 
""'indow screen, adjustable, M. Kolf . . . . . . .  755 , 67& 

GRAN D PRIZE, H ighest Award , PAR I S ,  1 9 0 0 .  Window support and lock, G. E .  Knowlton . .  755, 780 
V\Tindrowf'r, H. M . , L. A. ,  & J. A. Mueller . 756, 041 

.. lLlerfe' ctl'o n  I' n  B u rn"'rs 
Wire draw in ,": apparat us, De Lamurte r  & ,. '" Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756, 003 
""'ire fabric loom, J. 'V. Snedeker . . . . . . . . . 755 ,71 9 ' .,--. For coal or gasoline gas. Oxida� 

tion complete, no H snap-back.'� 'Vire rope ('lamp, L .  J. Couch . . . . . . . . . . . . . . 756, 158 
V\Tirp twister aad splicer, I .. . W. Simpson . .  756,148 
"Tir0s, dips for joining intersecting, O. S. 

Write 
to.day 
for tree 
catalogue 

M u l l i n s  Uns inkab l e  
Stee l  P l easure Boats 

Marie of steel. Pr:1ctically indestructible. 
Air chamber each end. Cannot sink. Can
not leak. Require no caulking. eJeal boat 

t 5·foot $29 00 hoat , crated • 
seat five persons in comfort. 
able for ladies and children. 

for family use, SUUlUU?r resorts, parks. Guaranteed. ,Vill 
The .... odern row boat tor pleasure, /'lafetyand durs.bility; No other boat so rlesir-

SPECIAL LOW ItATES VIA THE NICKEL , PLATE ROAD 
to points in the West and Southwest. One way Colonist and round trip Home8eekers' tickets on sale first and third Tuesda), s of e�ch month to ApriJ inclusive. See local agents, or wr�te R. E. Payne, Genera] Agent. BufI'alo, N. Y . •  or A. W. �cc1estone, D. P. A. 385 Broad� way, New Y ork. 

, , ·SPECI AL-MANUFACTU R I N G .  
D I E S  A N D  STAMPINGS TO ORDER. 

SPEC'L MACHINERY- M O D ELS-EXPERIMENTAL-WORK 
D R O P  FORG ING D I E S  AND DROP FO RGINGS.  

HARDWA R E' SPECIALTIES E T C  MAN F'O .TO ORDER.SEI"f D S A M P LE S  OR DRAWINGS FOR  ESTIMATE S. WRITE FOR OU R IJOO II L E T. TH E G LOBE MAC H IN E  & STA M P I N G  C O. 9 7 0  I-:-f A M J LT O N  S T., QLEV E L A N D , O H I Q . 

W. H. MULL INS, :184 D lJpot St., Salem, Ohio 

W A N T E D  
Agency for Practical Counting Machine 

RErlINOTO'-' TYPEWRITER OFFICE 

OOTHENBURO, SWEDEN 
Ar

e�(;� l
nb

e
�;�;gkl�t 

���rn�� Model or Experimental 

WHAT WE DO-H OW WE DO  IT  
will b e  sent t o  you on request. 

K NICKERBOCKER llACIIINE WORKS, IIlC., 
8 .. 10·12 JOJle� Street, New Ym·k. 

NOVELTIES & PATE nTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING O IES ,  SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOQL WORKS, CLEVE LAND, O. 

Export Trade ------.---------� Maglcal Apparatus. 
How to Secure and How to Hold It �� Gra�d Bouk CataloJme Over 700 engravings 

250. Parlor 'l'rlcks Catalogue, free. 
Valuable hints on how to secure Export 

MAR'.rlNKA & co., Mfrs .. 4�3 Sixth Ave., New York. 

Trade sent g���
o
�;e��e;�

R
:ddress Exper imental & Mode l  Work 

Box " 7 3 .  New Y ork Cih'. &: advice free. Wm. Gardam & Son.45-51 Rose St., N.Y. 
S E E  T H E  C U RVED T U BE !  �����:�i: 

Tube and Pan a boon to D entists. 
The construction insures economy, 

stronger heat- Flame Control. 
Prepaid on receipt, Alcohol ,  $0.I'l0 

Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Tood ann preparing same, pre.gerved, I. P. 

Lihmp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
W"ork bC'IWh clamp, .r. Peno . . . . . . . . . . . . . . .  . 

�TH' S C I-I  E f\ D T L  S TA M P  C O .  STE�L STAm p S ,  �E.T:r[R5 �nGUR[5. 
, I" e. R I 1Z)(:; �P t=1.T C v N N .  

755, 961 I r.J �Q3:U11+:lt C orliss Engines, Brewers' 
756, 173 � �nd 1:::){)ttld'S MaclJineryo 'llHL VITJTER 
70(;, 1 :l 7  MEG. CO . . 8gB ClmtOll St. ,  MIlwaukee, W'S 
750, 150 MODELS & E X P E R I M E N T A L  W O R K .  EL ECTR I C ITY ::��o��e IlJ.!:M,"cl'�e�la�'t 

� Gas, $ 1 .50. Patent applied for. 

o Owners of Gasol ine  E n g i nes.z. 
Automobi les,  Launc� e s ,  t:tc 

TheAuto=Sparker 
does away entirely with all  starting and 

!�����. b��r�:it���r :::K��� b�� 
terles. Can be attached to any engine 
now using batteries. Fully guaranteed; 
write for descriptiVe catalog. 

Motsinger Device MIg. CO., 
14 Main St .. Pendleton, Ind, 

SEA LS BOTTLES, 

PACKAGES, 

BOXES, P APER8, 

C A R D O O R S  

Send for a 
sample ot 
the great 
Twentieth 
Century 

I SI9NATURE SEAL I 
THIS Seal has two parts-the Lock alld Breakable 

Key. To seal any articlel pass both ends of the 
wire through the eye of the block. turn key until i1, 
breaks off. Si.gnatures may be written permanently 
with a pencil on one side of the block. SIgnatures 
may also be stamped or printed on tbH block. The 
stulJ of the key may be used to ke-ep H tab " on the 
seal s used, so that a count is eaSIly kept by the 
sender. No tools necessary. 

Write to·day for Literature. 

D. K. HIETT, 1 85 Dearborn St. , CHICAGO, ILL. 

Trade Marks. 
Designs, 

Copyrights, Etc. 
Anyone sending a sketch and de�cription may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest ag-ency for securing patents. 

Patents taKen through MUNN & Co. receive 
Special Notice, without charge, in the 

Sci ent i f i c  Amer ican 
A handsomely illustrated weekly. Largest c1r8 
����

t
;
i
��u�

f ;:�i:t��!$l�ifi�o���;!h n��
r
S�:al�t: MUNN & CO.3S 1 Broadway, Newlork 

Branch Office 625 F St. Washington, O .  C. 

\Vovpn fabric, 'Y .  :;VI. Stevenson . . . . . . . . . .  . 
'Yrench. See PiVE' 'vrench. 
'Vrenc'h, Granger & I-lilzingC'r . . . . . . . . . . . .  . 
" Treut'h , C. I-Ieron . . . . . . . . . . . . . . . . . . . . . . . .  . 
'Vl'i'lH'h attaehmPllt, '1'. [ Y Shaughnessy . . . .  . 

75G, 650 Inventions developed. Special Machinery. Instrument, Electric Ben, :\'lotor. 5 Books, t Oe. eacb. 
756, 1 96 E . V .  BA I L LAR D .  Fox B l d a  .. Fran k l i n  Sq u are, New York. B U BI E R  P U B L I S H I N G  C O . ,  Box S ,  L Y N N , MASS.  
75,),924 
755, 740 S P E f\ IAL  M A f\ H I N E RY 't'ools and D'es Mod I Dies, Tools and Special M achines. Models Yard�tick, computillg, 'Y. S .  Coguurll . . . . .  . 

DESIGNS. 
Braid, J. Levi . . . . . . . . . . . . . . . . . • • • . • . . . . . •  
Dish mounting, metal, S.  H. LeavClHvorth . . .  
Grave market' 01' lwud p ipcC' ,  'V .  Brooks . .  
Lamp base, gas, A. H. Humphrey . . . . . . . .  . 
Lamp. gus, �-\... H .  II umph rey . . . . . . . . . . . . .  . 
Statuette, L. V. Aronson . . . . . . . . . . . . . . . . .  . 

T RADE MARKS. 
Ale, bOll, 'Vhea tley & TIa tes . . . . . . . . . . . . .  . 
Asphalts for certain llamed Vurposes, re-

fined, Barbel' AS}Jhult Paving Co . . . . .  . 
Beef, prcdigestt'u, 11 . K . :Mulford Co . . . . .  . 
Boots and ShOl'R, If'athcr, Alter & McCaf-

frey Co. . . . . . . . . . . . . . . . . . . . . .  . 
Camwd vegptables and fruits, Acme Tea Co . 
Cards, playillg, E. Puigdengolas . . . .  42,2D2, 
Fruits,. dried, Pat tl'rSOll & Cross . . . . . . . . .  . 
Fur garments, muffs, fur scarfs, and fur 

tl'hnIllillg.  Kohn & Bapr . . . . . . . . . . . . . . •  
Lace constructors, 'l'ellPriffe, C .  Sander . . . .  
Lard and lard eomp01Ulds, Cuunhy Packing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Leac!, white and red, U llited Lead Co . . .  . 
LiningR, BUl'tOll Bl·OS. & Co . . . . . . . . . . . • . . •  
Lotions, ('reams, cosmetics, and pastes, A. 

1,' . " .,. ood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mediciual tonic, L. Dreyfus . . . . . . . . . . . . . . .  . 
Paints and colol's, Kohn & Pellnitz . . . . . . .  . 
PeUf'ilR :111d el'ayoHs, ccrtain named, G .  

Sch,,-allhausspr . . . . . . . . . . . . . . . . . . . . . . .  . 
Pipp couplings or ullions, F. \Villiams . . . .  . 
Rf'nH'dy for ('utaueons discases, P. Hoff

manll-La Ro('he & Co • . . . . • . . . . . • . . . . .  
Rempdy for dyspepsia, iudigestion, a n d  

othpl' stomach troubles, rrarl'ant C o m -
pan�y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sa,ving mu('bhwry, American Wood Work-
ing �Jaehinel'.v Co. . . . . . . . . . . . . . . . . . . .  . 

Tea, Dolan M(1l'cantile Co . . . . . . . . . . . . . . . • •  
Vctpl'iIwry mediCines, certain named. S. )1. 

:Fisk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

LABELS. 
"Anti-Uric ,"  for' medieinf' ,  Anti-Uric Co . . 
"Bee('h �ut Slict"d Bacon , "  for sliced bacon , 

Repch Nut Packing- Co . . . . . . . . . . . . . . .  . 
"Be-eeb �nt Slicprl Reef , " for sliced beef, 

Bepc-h J\�nt Packing Co . . . . . . . . . . . . . . .  . 
"Butters, H for f'racke-l's, \V. H. l��axon . . .  . 
" Cnban Hold , "  for cigars, Schmidt & Co . . 
" English Ma :,,' Flower Lotion , "  for toilet 

prepanltion, Alae Mfg. C o  . . . . . . . . . . . .  . 
"Exquisitos Cignrros , "  for e).gars, Central 

Lithograph Co. . . . . . . . . . .  � . . . . . .  . 
" Flot' Fina Cigars, " for cigars, Cpntral 

Litbogra ph Co. . . . . . . . . . . . . . . . . . . . . . . . 
"].'101' Fina Cigarros, " for cigars. Ct"ntral 

Lithograph Co. . . . . . . . . . . . . . . . . . . . . . .  . 
" Gilt l�dgp Cpl'eaI. " for cprpal ('oi'f<i'p, Gilt 

Edgp C('reaJ Co.  . . . . . . . . . . . . . . . . . . . . . 
" G raillo, " for cigars, Schmidt & Co . . . . .  . 
"Hputh ' s  Tplulah Hpadul'hp Capsules , "  for 

hpadachp capslllps, Kamps & Racksted-
{'I' Drug C o  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Just-�s-Snre, " for InNlicilH', L. G. Dt"llton 
"�ewton , "  for C'igars, .J. .... \.. POSflO'fl . . . . . .  . 
"PUl'OS Cigar, " for eigars, Central Litho-

graph Co. . . . . . . . . . . . . . . . . . . . . . . . . • . . .  
" }{pn Rose, " for tf'a, .T. ".,.hitehol1sP . . . . .  . 
" Schnstt'l" s Malt and lIon Tonie . " for malt 

and hop tonies. ...' L  'Yilmanns . . . . . . . . . . 
" Staa k ' s  Swpet Clovpr Chocolutps, "  for 

candy, F. Htaak, .Jr . . . . . . . . . . . . . . . . . . . 
"Thp 1Vhistlf'r, " for cigal's. P. A. Gf'rkp 
"['rie-Al'thrin, " for medicine, lT ric-Arthrin 

l\Tfg. c�o.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Yale , "  for apparel, C. H. l\lasters & Co . .  

PRINTS , 

36, 863 
36, 859 
:16, 802 
36,860 
a(-).�6] 
36,8515 

42,299 

42,307 
42,303 

42,288 
42, 301 
42,293 
42,302 

42,289 
42, 308 

42, 304 
42, 305 
42,290 

42,297 
42,2D8 
42, 306 

42,291 
42,309 

42, 295 

42,31 0 
42 ,300 

42, 294 

10,8DO 
I 10, 90S 

1 0 , 907 
1 0 , 906 
1 0 , 8DS 

10, 889 

10, 897 

]0, 894 

10, 896 

1 0. 91)2 
10, 899 

itJ. 892 
1 0, 8()� 
10. 901 

1 0 . 895 
10 , 903 

1 0 , 904 

1 0 ,fl05 
10, DOD 
1 0. RDl 
10, D09 

"Bacrithw . "  for rnedidnE', Altine Chemical Co. 945 
"13lnp Ribholl Hhoes . " fol' shoes, Brmvn Shoe 

C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D42 
" Dollar Brand . "  for coffee, U. S. Cofi'ep, Tpa 

& Spice Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  944 
"It Stauds at 1he Hpao. , "  for sewing ma('hilH-'s, 

Gl'ay I . .  ithograph Co.  . . . . . . . . . . . . . . . . . . . .  947 
"r:l'avlor ' s  Cliuic-al Tubt"s, " for clinical ther-

inometprs, Taylor Bro�. C o  . . . . . . . . . . . . . . .  946 
"TIl(' QUN'l1 , "  fot' (>:lllll�T, C. A .  Roaeh . . . . . . . .  943 
" 'This i s  thp Bpst' rrop�y Hosiery , " for hos-

iery, Ely-V\Talkcr Dry Goods Co . . . . . . . . . . .  941 

A pri'1ted copy of the spPLiflcation and drawing 
of any patent in the foregoing list, or any patent 
i n  print issuC'd since 1 863, will be furnisheu from 
this office for 10 cents, provided thp name and 
number of thf' patent desired and the date be 
givf'n. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now he, obtained by the In
ventors for anv of the inventions named in the fore� 

I goi.ng list. 'For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

V U & Experime�tCal wor:' and Experimental Work. General Machine 'York. 
Costilo IlIachine \Vorks. 60 Centre St., New York PH. J. BENDmR & SONS, Inc . . 87 Franklort St.,New'ork 

C H E M I OAL E X A M I NATI O N S  R.�NADLSl< 
DR. H. C. STIEFEL, Bissell Block. PittslJurgb, Pa. -

The National Sheet Metal Works is especially 
equipped to manufacture small articles stamped, pressed, 
cut from sheet metal. Wbite metal casting and plating a 
specialty. 

The National Sheet Illetal Co., Pern, III. 

it 'l:���::e�i��!l:f'.
S
��:�tst�t:li:���:tn]�!fJ�� f�:��t 

ton hole. Keeps tenderest flowers fresh. .particu
, 

Jars and prices 
to prospective purchasers. 
J. J. DOUGLAS, Jeweler, Owen Sound, Canada 

M A S O N ' S  N E W  PAT. W H I P  H O I ST 
for Outrigger hoists. f!�asterthan Elevators, and hOists 

direct from teams. Saves handling at le"s expense. 
Manfd. by VOLNEY W. 11i A S O N  & (;0 ..  Inc. 

Proyidence, n. I., lr. S. A. 

M AT C H  M A C H I N E R Y� 
RIG MONEY IN llA'l'uUEi!. 

We manufacture everything pertainjng to the busi
ness. The Very L atest Process. We will furni�b 
a manager or teach any purcbaser t.he business. 

F. W. IlIURPHY & BIte . ,  
1118 AsrJ]and Block. Chicago. Il l. ,  D . - S. A .  

NOTICE TO C O N TRACTOlt8, 
, The Board of ViSItors of the South Carolina �1ilitary 
Academy asks for Plans. Specification�, and. BiClfl: for 
placing a Heating and Lighting Plant in the i\lilitary 
Academy, known as the Citadel, in the City of Charles
ton, S. C. 

Separate estimates must be submitted for I-Ieating 
�����r.t�IT���t 01���

e R����S�� rtl�
S
�Jit 

i
1���.b�Fg� 

right is reserved to reject any or all bids. Intormation 
furnished upon application to 

C. S. GADSDEN, Chairman, Cbarleston, S. C. 

wherever yo u go, 
They go wherever 

yo u see them 
AU nations pay willing tribute to the Oldsmobile. Its unequalled motor 

equipment ; the ease with which the motor is started from the seat ; the 
device by which the spark is retarded in starting to a point where " back 
fire " is impossible, all emphasize its superiority, placing it in a class by 
itself. 

Our Light Tonneau Car and Tourin g  Runabout have attracted wide
spr ead attention by reason of their beauty of external design and perfec
tion of mechanical construction. 

Full information about the OldsTI10bile line can be obtained from our nearest sales 
agent) or by writin g  direct. An i nterestin g  and beautifully illustrated automobile story. 
" Golden Gate to Hell Gate," will be sent on receipt of a two cent stamp. Address 

Department 2I.  

Oldsmobile Standard Qnnabout,  $650 
Oldsmobil" Touring Runabout, $750 
O ldsmobile Light Delivery 

Wagon , $850 
Oldsmobile 

Ught 
Tonneau 
Car, $950 

OIds Motor Works 
Detroit, u. S. A. 
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THE W I NTON M O T O R  CARRIAGE CO. ,  C leveland, U.S.A. 

Orient Buckboard 
Witb 

Two Speed 
Price, $425 

4 H. P. 
Weigbt, 500 lbs. 

The little macbine tbat bas in one year gained a 
reputation bounded only by the limits of tb e earth. 

Write for catalogue. 
WALTHAM MANVFACTVRING CO. 

Waltham Mass. 

CHARTER 
G A S  and GASOLINE 

For All Work. 
Stationaries. Portables, HOlsters. Pump. 
ers. Sawing & Boat Outfits. 

Smul j01' Oatalogue and Testimonia!s. 
State Your Power Needs. 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 8. STER L I N G ,  I LL. 

8calo� All varietieS at IOwest pnces. Best RaHroad 
Track and Wagon or Stock Sca]e8 made. 
Also 1000 useful artIcles. including Safes, 
SeWIng Machines, Bicycles, Tools. etc. Save 

MoneY, Lists Free. CHICAGO SeAL E CO .. Chicago, III r;�11RAlLEL (}H'8ESLYlt(b 
"1:Jr,.. - ".P'I�·.lLANGlm(hicajQl. /�'d.A.PI 'lH S I D ES=lJ· S-A 

15 to 21 (Jllnton Street. 

BUCKMOBILE 

The average A merican road is little adapted for the 

g�:.r
o
J c��

t
s���c�lbe:'a�f;o��:���

o
�li7r� ir� ����l�c���: 

bile." It bas every featUre which should be incor
porated in 1904 coustruction. Write us for name of 
nearest agent or we will be pleased to sell you direct. 
Send to-dav for catalogue. 
B UCKMOBILE lJ O. U tica, N, Y. 

T h i s Watch FR E E  And Chain 
Stein "' ind and Stem 

Set. I·'ancy chased case s ;  Amer_ 
!���k,m:;i��:���p�teO�nf; t���� 
ounces. Runs from 80 to 36 hours 
with one winding. Ev(>ry watch timed, tested, regulated, and guar_ 
anteed the same as a $20.00 Watch. Send full name and 

address, and 20 articles of Assorted Fine Jew_ 
elry wi1 l be mailed to you to sell at lOco each. 
We trust you with the jewelry. When sold, send us $2.00, and Watch and Chain, just as 
illustrated and described, will be Bent the 
same day that money is received. Our gtlar
antee is mailed to you with the jewelry. 

CO., 200 11m. a., Attleboro. Mass. 

WASHBURNE'S 
r:�: FASTENERS 

The Fastener with a. 
BULL_DOG GRIP 

Men find comfort and utility 
in their use. Applied to 
Key Chain and Ring 21)c 
Cuff Uolders 20e 
Scarf lIolders . 10e 
Drawers Supporter 10e 

Sent Postpaid. 
Little, but 

lWevel� Let Go. 
Catalogue Pree. 

American Ring Co,) 
Dept 69. Waterbury, Conn 

Sold Everywhere. 

CRUDE  ASB ESTOS 
D I R ECT F R O M  M I N E S  

PREPAR E O-, R . H.  MARTI N ,  
AS BESTOS FI BR E  OFFIC E, ST. PAU L  B U I L D I N G  
f o r  Man ufactu rers u s e  220 B 'way, New York . 

� ACCVRATE 

RELIABLE 

DVRABLE 

Scientific American 

WONDER of the AGE 
JackS(lll'S Patent High Head Centrifugal Pump. Guaranteed to raise water 
1.000 feet or more and maintain an efficiency of from 70% to 84%. 
First choice of the Engineer for CIty Water Works, Draining Mines. Hy-

if:��1!if-it::rlg�i���d R!�CI�\n�i�fc;�d. Beat�t���:V§J:lt f01· 

BYRON JACKS O N  MAC H I N E  WORKS, • • SAN FRANCISCO,  CAL. 

VVAT C H E S 
S TYLISH ®. 

EFFECTIVE 

IN DESIGN 

Perfection in time·keeping quality. combined with beauty of design, must of 
necessity create that feelinll of satisfaction known to the users of our watches 

THE NEW ENGLAND WATCH CO . . 37 ®. 39 Maiden Lane, New Yorh 
� Snow Hill, London, England 

TH E  THIRD CITY OF T H E  F O U RTH 
STATE AND THE FASTEST G R OW· 
I N G  C ITY IN A M E R i cA � � � TOLEDO, OHIO 
Te�i!aT����nOj���h!:t�f���ft�I

a���o��w:to��oo��a���i���
O
�n��e��iIftl!i!::!::r;::kl��!��I���f��T:f!�o� 

It offers extraordinary advantages to the manufacturing- and warehousing world and inviteR attention to Tol(>do, the only 
town in the United States whm .. e population has increased over 60 per ctlnt. every ten years, and which, in point of growth, 
leads the first twenty six cities of the country. These advantag-es include:-

Free Site", ('onveyt>d outright, or leased at a nominal rental. 
�I'8xeliil paid in full for the years 1904-190'1-190& and 1907. 
J�:!:\�ofe'!t

t
:�h:;��iv::n�sO�frl�o�i��c�Oe�P�%a:r�t�tl��l ft�:r

t
�l�� ��e t���reat Lakes by 500,000 tons annually. 

At Toledo coal and tron are brou2"ht together at If'sS cost than at any other point. 
Toledo'fiI Rhippmg facilities by water and rail are unequaled by those of any manufacturing center in the United States. Toledo posseOlses the best harbor on Lake Erie, . 
N ear Toledo are located some of the largest and finest derosits of glass sand and limestone to be found anywhere. In Toledo 90 per cent. of the laboring popUlation own theIr homes, insuring a conservative and permanent supply of both skilled and unskilled workmen. 

du��i!��t e;�u
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iti
&S. ��r�;n�lwco����;t ?!�� personal, confidential correspondence with you. Address 

T. F. WHITTELSEY, General Manager, 

Don't Use a Brush 
Any surface that needs whitewash or shingle stain, 

may be quickly covered with a smooth, even 
coat, by using Patton's 

Aereo-Painter 
A uSf'ful invention that economizes time and saves labor. 
Works by compressed air. It is sinple, portable and 
durable. Requ i : :'s no experience to use it efficiently. 
Takes no more paint than a brush and does the work with 
one-fifth the labor. Reaches any part of a building with
out the aid of ladder or scaffOld. 

Write for Free descriptive circular. 

P ITTS B U R G H  P LA T E  G LA S S  CO.  
General Distributors 

PA;TO N PAI N T  CO M PA N Y  
227 LAKE ST., MILWA U K E E ,  W I SCO N S I N  

HO R O L O G I  C AL D E PARTM E N T  What 
BRAD LEY P O I, Y '.rECHNIC INSTITUTE 

Formerly Parsons Horological Institute 
l'EORIA, ILLINOIS 

LARGEST and BEST 
WATCH S C H O O L  in A M E R I CA 

��':vt:�l�;k
t
� o�,

or5ptt�s�
el
¥�i��� 

reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 

• .... ,..; &, Ju .. 2:X4Ei .. ..... .  o � o  cg; 1,01 � • ., 

\�-----------------�--��--------------
B i g  a n d  L i t  t l  e-H e a v y a n d  L i g h t 

75he HA R. T FO R.D S����E 
and DUNLOP D��:�E Tires 

Stand foremost for Uniform Quality, Honest Construction and 
Durability. That each is the most serviceable t ire of i ts class is 
u n i versal ly acknowledged by those buyers who desire The Best 
regard less of cost. and thus consider the quest ion of t heir needs 
intel l igent ly. Let u. advise you regarding the proper size and weight of tire but adapted 

to your requirements Bran,hes in principal cit ies. 

ohe H A R T F O R D  R U B B E R  W O R K S  C O M P A N Y 
H A R T F O R D  C O N N  

(Users of SOLID RUBBE R.. T I R ES may rest a.ssured th�. 0 � reputation 68 makers of only h l gh�class goods will be 
carefully su staJned In connection with this product) 

Th(,j€dre th, I,l l ,  
tools you Win need I��iiii\( ... · .... ·""··Iiii' �� 

Compressed Air 
House Cleaning 
D U S T L E S S  M E T H O D  

Carpets, Fum: " ,ore, Draperies, Tapestries, 

B�s1����.:'!' aridilif:�0��i!,d�a8:r���:
n
:gt 

taken up. The dust which is in and under 
them is collected and removed . by Com-

pressed Air. A revolution in house clean· 
fng-quick. sanitary, e1J'ective. No more 
dismantled rooms, no more dust, no more 
worry. Subs-idiary companies are now being 
formed in various cities. Write for catalog 

GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY 
-- General Office and Factory 
3933 OLIVE STREET, ST. LOUIS, MO. 

Butcher's 
Boston POli8h 

.. the best finish made for 
FLOORS, Interior Wood. 

work and FurnIture. 

Not brittle ;  will neither scratch 
nor deface. like shellac or var-

¥��iy l�:���� p���er";I���b�k:ar;r".Swc
·o1or �';i 

beauty of the wood. Without doubt W e  most econ· 
omical and satisfactory POLISH known for HARD· 
woo u FLOORS. IPor sale by dealer8 in paints, hard· 
ware and house-jwrnishinaB. 
Send lor our Free Booklet. telling of the many 

advantages of Butcher's Boston Polish. 
THE BUTCHER POLISII CO. 

30,6 Atlantic Ayenue Boston, Mas .. 
OUR N O . 3 REVIVER is a superior finish for 

kitchen and piazza !loors. 

WH E E L  C H A I RS 
WE MAKE O V ER 70 STYLE S 

and are fully equi "ped to make 
any special designs or size 

Oatalogue " B" il,lustrates 
and describes ( free ) .  

Reclining and Library Chair!'!, 
over 30 styles. 

(Jatalo(JUc hO" ( free), 
GEO. F. SARGEN'l' CO. SOi' Fourth Ave • •  New York. 

The culmination of progressive enterprise 
Western 

Department, 
Chicago, I l l. 

Two.Speed Gear, D���:��nt. 
Coaster Brake Hartford,Conn. 

CHAIN l[ S S  B I CYCl[ S  
Catalogues free at our JO,OOO d7alers' stores or any one 

catalo1!ue mailed on receIpt of 2_cent stamp. 

'POPE MANUfACTURING 
• COMPANY 
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