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1908 Limousine 
Maximum comfort and protection, together with beauty of contour 

and finish, {Blaces the Peerless Limousine in a class distinct from and above 
all other forms of conveyance for social and business intercourse. 

The Peerless Limousine, planned and built on a high plane of excel
lence, is exclusive. 

The best materials and most up-to-date appointments are used, making 
the car elegant in appearance and yet maintaining a quiet richness. 

An investigation of the perfect Peerless Limo".lsine will convince 
you that every feature has been thoughtfully and carefully worked out. 

Wn"t�for our I<J08 Catalogue" p.' wkichful{l' dcscrib" andilluslrales Ihe Peerless Mode/s, 

PEERLESS MOTOR CAR CO., 2447 Oakdale St., Cleveland, O. 
Member A.L.A.�1. 

Typewriters come and go, 
but the machine that always 
stays, always leads, always 
improves, always outwears, 
and always outsells all others 
is the 

Remington 
Remington Typewriter Company 

(IncorpOrated) 
New York and Everywhere 

\' 
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IN THIS CAR IS embodied every modern feature I that has withstood the severe test of practical,ser- I vice and each has been refined and developed to the 
highest degree of mechanical perfection. I Through the offset crank shaft, straight line drive, direct from 

transmission gear to rear axle without an intervening joint, and ball 
or roller bearings at every point in the transmitting system, every 
ounce of cylinder pressure is delivered to the road wheels with 
the lowest possible loss in efficiency. Equal improvements have been made in accessibi1ity. comfort 
and outward appearance. and we guarantee this car to be equal in 
practical value to any car in the market, regardless of price. 

We invite your most thorough examination, positive that it will 
convince you of the superiority of our product. 

Our advance catalog, describing in detail this car both 
as touring car and roadster and the new utility car. 
Model 31, is at your disposal; write for it now. 

Thomas B. Jeffery & Company 
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WHAT CONSTITUTES NAVAL STRENGTH? 
It is a difficult matter to find a basis of comparison 

of the strength of the world's navies which will give 
satisfactory results. There are so many elements that 
affect naval efficiency, and the military value of these 
elements differs so widely, that it is simply impossible 
to make a comparison based upon any one of them, 
which will give a reliable result. A mere statement 
of the total number of ships in each navy will not 
suffice, since these ships vary in size, speed, armor, 
and armament. It has been claimed that a comparison 
based on the total number and weight of guns carried 
would suffice; but the value of a gun depends greatly 
upon the character of the ship which carries it, the 
kind of mount upon which it is placed, the degree of 
armor protection, and so forth. Because of these 
modifying conditions, a 12·inch gun in one ship may 
expect to have two or three times the battle·life and 
efficiency of a 12·inch gun in some other ship. Nor 
will a comparison on the basis of armor protection 
suffice; for a fleet which is powerful only in its defen
sive qualities, and in which the area and thickness of 
its armor plating has been increased at the expense 
of the armament and the speed, would be wanting In 
that mobility and power to swiftly concentrate and 
deliver a telling blow at the critical moment, upon 
which the success of a naval campaign so greatly 
depends. So also, a comparison on a basis of speed 
would be misleading; for high speed is one of the 
most costly elements in a warship, costly in the large 
demandR which it makes upon displacement, and it is 
a fact that, unless the size of the units be very large, 
unusually high speed in warships is always associated 
with limited gun power and inadequate protection. A 
f'.eet of exceedingly fast, but moderately-armed and mod· 
erately-protected ships, might sweep the seas of the 
smaller unprotected cruisers and the general seaborne 
commerce of an enemy; but it would be powerless to 
force the issue by a decisive line-of·battle engagement. 
Then, lastly, and perhaps most important of all, there is 
the question of age. We do not recall any product of 
human industry which, as the years go by, depreciates 
so rapidly in value as the warship; and the most elab
orate estimate of the relative value of the fleets of the 
world is not worth the paper it is written on, unless the 
question of the age of the ships be most carefully con· 
sidered. Warships built to-day have at least twice the 
value of those built ten years ago, and from four to six 
times the value of those built twenty years ago. Great 
Britain awoke to this fact and acted upon it in the 
most trenchant way, when she swept over one hundred 
warships off the list, and placed them under the auc· 
tioneer's hammer. 

For some years past the SCIEXTIFIC AMERICAN has 
claimed that the only true basis of comparison of naval 
strength is one based upon total displacement, modifled 
by considerations of age. Unless there be glaring 
faults in the design, a ton of displacement in one ship 
iE> worth about as much as one ton in another ship of 
the same class and date. The profession of naval 
architect is one of the most expert in the world, and 
it is represented by an exceedingly able body of men. 
Let three leading architects-English, French, �.nd 
American-compete in the design of a battleship of 
given displacement, and though the ships may differ in 
details, the total fighting value will be about the same 
for all three. It must be admitted, however, that the 
enormous value given to the heavy, long·range, armor· 
piercing gun by the results of the Japanese war, has 
called for a modification in the above method of com
parison. If the present popular theories are correct, 
the navy which can place on the shortest battle line 
the largest number of 12-inch, or other heavy pieces of 
modern design, is certain to win the fight; and an 
estimate of the strength of the navies on this basis 
will greatly modify the results obtained on a basis 
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of displacement and age only. We give elsewhere the 
results of a comparison in which is included no gun 
that is not able to pierce heavy armor at 5,000 yards 
range, and which includes no piece in the respective 
guns below the 50-caliber 9.2·inch gun, the 45-caliber 10· 
inch, the 40'caliber modern ll-inch, the 35·caliber 12-
inch, and the 35-caliber 13·inch and 13¥2.·inch. This res· 
ervation excludes from the table all the battleships of 
the "Royal Sovereign" class of the British navy; the 
"Iowa," whose 12-inch gun has only about 2,000 foot· 
seconds velocity, in our navy; all the battleships of the 
"Wittelsbach" and "Kaiser Friedrich III." classes of the 
German navy, which carry an old model 9.4·inch gun, 
and those of the "Brandenburg" class, mounting an old 
model 11-inch. The result shows that England can place 
in the battle line 292 heavy armor-piercing guns; that 
France is second with 160 such guns; the United States 
third with 144 guns; and Japan and Germany are equal, 
each with 118 guns. This comparison takes in all 
the ships authorized, under construction, and already 
built. The large number of heavy guns carried in the 
Japanese navy in proportion to displacement shows 
how they are applying the lessons of their own war. 

• '. I • 

THE .BATTLESHIl' AND GU-N OF THE FUTURE. 
The running fight which followed the sortie of the 

Russian fleet at Port Arthur, and the decisive bat· 
tle of Tsushima Straits, crystallized into fact many 
theories of the design and maneuvering of warships; 
and settled, probably for many years to come, the 
vexed questions of the size of ship, the type of gun, 
and the best formation in which to fight a naval ac
tion. The battleship of the future will be of great 
size; displacement will be not less than 20,000 tons; 
and this will increase so rapidly that a 30,000·ton ship 
will probably be afloat before the close of the next 
decade. The main armament will consist exclusively of 
heavy guns of not less than 12 inches caliber; and, un· 
less the difficulty of erosion can be overcome, the 12-
inch will give place to a 13-inch and, possibly, to a 
14-inch piece. Future engagements will be fought at 
an extreme range, the extent of which will be limited 
only by the ability of the fire·control officer to see the 
fall of the shots. The determination of the range at 
which an engagement shall be fought will lie with the 
fleet which possesses the fastest speed. 

It is to·day the almost unanimous opinion of naval 
officers that one big ship is more effective than two 
smaller ships of half her size. Future engagements 
will be fought with the two fleets steaming in parallel 
lines, in what is known as line ahead formation; that 
is, with each ship of a fleet steaming in the wake of 
the one ahead, with an interval of about 500 yards be· 
tween them. If, of two such fleets, one were made up 
of four 20,000-ton battleships, each carrying eight 12-
inch guns, the whole line would be about 2,100 yards 
in length; and if the other fleet consisted of eight 
10,000·ton ships, each mounting four 12-inch guns, the 
line would be 5,600 yards in length, or over three 
miles. The fleet of larger ships would probably have suf· 
ficient advantage in speed for the admiral to maintain 
his four vessels abreast of the first four of the ene· 
my's line; and, in this case, an eight-gun ship would 
be opposed to a four·gun ship, with the inevitable re
sult (if the gunners were at all equally matched) 
that the four smaller ships would be silenced. The 
fleet of larger vessels would then slacken speed and 
drop back, taking the ships of the enemy in turn, 
and smothering them with a superior gun fire. At 
the opening of such an engagement the fifth and sixth 
in line of the four·gun ships would be able to direct a 
diagonal fire upon the last of the eight·gun ships, but 
the range would be so great that it could not prove to 
be very effectual. Unquestionably, the victory in fu

ture engagements 1vill lie with the {teet which is able 

to concentrate the largest number of heavy guns with· 

in the shortest line of battle. Hence, the raison. 

d'etre .of the big ship; and, hence the certainty that 
the navies of the world have been forced into a con
test of size, the end of which no one can foretell. 

The enormously destructive power of the big gun at 
close ranges; the unwillingness of an adiniral to ex
pose his costly ships to the swift destruction which 
a close-range engagement would involve; and his nat
ural desire to utilize the skill of his gunners to the 
utmost by forcing the supposedly less skillful enemy to 
fight at the greater ranges, are responsible for the 
fact that in the Japanese war the range was about 
5,000 yards, and in future wars will probably be 7,000 
and over. But at long ranges it is only the larger guns 
that can do effective work against an armored ship; 
and it has come to be pretty generally conceded that 
for this purpose the 12·inch piece is the most satis
factory. It is true that the 50'caliber, 9.2-inch gun, 
and long·caliber pieces of 10-inch and l1·inch caliber, 
are also armor-piercers at this range; but it takes the 
12·inch gun to get through belt, barbette, and turret 
armor, and the destructive effect of the heavier pro· 
jectiles is enormously greater. Furthermore, the 
flatter trajectory, or curve of flight, of the larger 
gun means a much wider danger space; ttIat is to say, 
the 12·inch piece can hit a ship with a much wider 
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margin of error in elevation than a 9.2·inch or 10-inch 
gun; and, although the smaller gun will deliver more 
projectiles, it is now generally conceded that the 
greater destructive effects and the greater certainty of 
hitting of the 12·inch overbalances the advantages of 
greater rapidity of fire of the lighter guns. 

Now, although the above considerations will lead 
to the elimination from the main batteries of future 
battleships of mixed batteries of 6·inch, 7-inch, 8-inch, 
and 12·inch guns, such as are mounted on the "Geor
gia" and the "Connecticut," there is another and 
most important consideration which will lead to the 
mounting of only one caliber of gun on future ships, 
and that is the question of "fire control." The latest 
method of obtaining the range and of directing the fire 
is not dependent, as is popular�y supposed, upon the 
range flnder. Because of the narrow base line afforded 
by even the largest ships, it is impossible to estimate 
distances, at the great ranges which are now used, 
with any accuracy, by even the best form of range 
finder. The method now adopted is to have a "fire· 
control station" in some lofty position on the ship, and 
find the range by trial shots. The observing officer notes 
the splash of the shell and telephones the result to 
the gun, and the elevation is changed until a hit is 
made. Now, when three or four calibers of guns are 
firing indiscriminately, it becomes difficult to distin
guish the splash of one caliber of shell from that of 
another. With one type of gun on the ship, there 
can be no error of this kind, and the fire can be di
rected with great accuracy. 

As to the size of the future gun, there are indica
tions that it will steadily increase. Already, Great 
Britain is, we understand, manufacturing a new and 
extremely powerful 131h·inch piece for her new twelve· 
gun ships. The advantage of size is not only that 
the bigger gun is more accurate, but that it holds its 
velocity longer, and its striking energy is therefore 
proportionately greater at the longer ranges. In
l)rease in caliber, however, means a great increase in 
weight; and, were it not for erosion, our ordnance 
officers would prefer to obtain increased accuracy and 
striking energy by an increase of velocity. By using 
the wire·wound system and increasing the powder 
charge, it wodd be possible to produce a 12·inch gun 
which would be even more accurate than a 131h·inch 
of the ordinary model, and would strike a blow of 
equal energy. But the increased erosion in such a gun 
would render its life very short-a defect which might 
have disastrous consequences in a long·drawn-out 
naval campaign. 

. ' . .  
REMARKABLE TARGET PRACTICE BY THE FLAGSHIP 

OF THE PACIFIC FLEET. 
If the results recently obtained in target practice by 

Admiral Evans's flagship, the "Connecticut," may be 
taken as· representing the average skill of the gunners 
on the sixteen battleships of the Pacific fieet, the 
fighting value of the fleet is established beyond all 
question. Two targets, each measuring 30 feet high by 
50 feet long, were used, the fire during the earlier part 
of the run being directed at the first target, and the 
later shots being aimed at the second target. The 
"Connecticut," steaming at 10 knots an hour, opened 
fire at four and a half miles. She continued firing for 
eight minutes; and, at the command to cease fire, she 
was five and a half miles from the second target. In 
that time she had put through the target four 12-inch, 
nine 8-inch, and seventeen 7·inch shells. Considering 
the great range and that the target was only one
eighth as long as a modern battleship, this was 
phenomenally good shooting. 

.., ...• 
THE MOTOR TORPEDO BOAT-A NEW TYPE. 

The purchase by the British Admiralty of the mo
tor-driven torpedo boat, built and successfully tested 
last winter by Messrs. Yarrow, must be regarded as an 
official indorsement of a new type of fighting craft. 
The vessel was built entirely on the responsibility of 
Messrs. Yarrow, and under the conviction that there 
would be a wide field of usefulness in store for it, as 
forming part of the naval defenses of estuaries and 
harbors. The original idea of the torpedo·boat fiotil
las was that they should consist of a large number of 
small and comparatively cheap units, each possessing 
high speed, and exposing only a small area to gun fire. 
In recent years, however, in the endeavor to !ecure 
higher speeds, there has been a steady departm.e from 
at least two of these essential principles. The boats 
have grown larger and more costly, until, from the 
original size of 75 feet, they have grown to an overall 
length of 150, with a proportionate increase in the 
cost. The builders of this craft believe that it will be 
possible, by making use of internal·combustion engines, 
to return to first principles in these two respects, with· 
out sacrificing too much of the present high speed. 

The small size of these boats would enable them to 
form part of the boat equipment of battleships and 
cruisers. The earlier attempts to carry torpedo boats 
on warships failed, because the restrictions on size 
rendered it" impossible to install steam engines of 
sufficient power. 
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THE TRUE SIGNIFICANCE OF THE PACIFIC CRUISE. 
BY CAPT. A. T. MAHAN. 

The projected movement of an American fleet of six· 
teen battleships, w.ith attendant smaller vessels, from 
the Atlantic to the Pacific coast of the United States 
is an event not only important, -both from the profes
sional and national point of view, but striking to the 
imagination. It carries in itself certan elements of 
grandeur. It is therefore not surprising that it should 
have attracted particular notice from the press; but 
the effect upon the imagination of several journals has 
been such as to approach the border line of insanity. 
A measure designed upon its face to reach a practical 
solution of one of the most urgent naval problems that 
can confront a nation having two seaboards, extremely 
remote the one from the other, has been persistently 
represented as a menace to a friendly power-Japan; 
and so effectively has this campaign of misrepresenta
tion been carried on, so successfully has an obvious 
and perfectly sufficient reason for this cruise been 
ignored in favor of one less probable, and, so far as 
knowledge went, non-existent, that certain of the press 
of Japan, we are told, have echoed the cry. 

Not only so, but European journals, notably some in 
Great Britain, among them certain which are incessant 
in their warnings against Germany, and conscious that 
thQ whole distribution of the British fleet has of late 
been modified, with the object of increasing the battle
ship force quickly available for the North Sea, where 
their only enemy is Germany, nevertheless affect to 
deprecate the dispatch of a United States fleet from its 
Atlantic to its Pacific coast, where it will be foUl: thou
sand miles from Japan, against the two or three hun
dred which separate England and Germany. A new 
British naval base has been established on the North 
Sea. The naval maneuvers of this autumn, in which 
have taken part twenty-six battleships and fifteen to 
twenty armored cruisers, that is, over forty armored 
vessels, with other cruisers and torpedo boats in num
bers, have been in the North Sea; one coast of which 
only is British as our Pacific coast is ours. The Naval 
Annual for this year, a publication conservative in 
tone as well as high in authority, discusses the stra
tegy of the North Sea with unhesitating reference to 
Germany. I take from it the statement that by May, 
1908, 86 per cent of the British battleship strength 
will be concentrated in or near home waters. Yet in 
the face of all this, the rulers of Great Britain and 
Germany, at this very moment of my writing, find no 
difficulty in exchanging peaceful assurances, the sin
cerity of which we have no good reason to doubt. 
Have we also forgotten that upon the Emperor Wil
liam's famous telegram to Kruger, a British special 
squadron was ordered into commission, ready for 
instant movement? Whether a retort or a menace, 
even so overt a measure, in home waters, gave rise to 
no further known diplomatic action. We Americans 
are attributing to other peoples a thinness of skin, 
suggestive of an over-sensitiveness in ourselves which 
it was hoped we had outgrown. 

Let it be said at once, definitely and definitively, 
that there is in international law, or in international 
comity, absolutely no ground of offense to any state, 
should another state, neighbor or remote, see .fit to 
move its navy about its own coasts in such manner as 
it pleases. Whatever Germany may think of the new 
distribution of the British navy, she says nothing, but 
will silently govern her own measures accordingly. 
The statesmen of Japan, who understand perfectly the 
proprieties of international relations, know this well, 
and doubtless retain their composure; but the result 
of the action of certain of the American press has been 
to stir up popular feeling in both countries, by the 
imputation to the United States government of motives 
and purposes which cannot be known, and which 
prima facie are less probable than the object officially 
avowed. Whether this endeavor to rouse ill blood has 
been intentional or not, is of course known only to the 
editors; but grave ground for suspecting even so un
worthy a motive as to injure the national administra
tion is fairly to be inferred from such a paragraph as 
I shall here quote, from a New York journal of Octo
ber 6. My chief object in quoting, however, is not 
to impugn motives, however reasonable such construc
tion, but to emphasize the essential characteristic of 
the coming movement of our fleet: 

"Suppose that soon after the New Orleans riots, when re
lations between the United States and Italy were 'strained,' 
the American fleet had been sent on a practice cruise to the 
l\Iediterranean. 

"Suppose th9.t soon after the Venezuela message, .Ifr. Cleve
land had ordered the whole American fighting naval strength 
to take a practice cruise 01'1' Nova Scotia or Jamaica." 

Such action, in either supposed case, would have been 
wantonly insolent and aggressive, calculated to pro
voke hostilities, and duch as no statesman would take, 
unless he had already determined to force war, or saw 
it looming large on the horizon; as the British fleet 
was sent to Besika Bay in 1878. The insolence, aggres
sion, and provocation, however, would have been the 
demonstration off the coast of the nation with whom 
diplomatic difficulty existed. Occurring when these 
innuendoes did, in the midst of the virulent campaign 
of imputation of warlike purposes against the Admin-
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istration, the inference is irresistible that there was 
deliberate intention to parallel the sending of our fleet 
from our one coast to our other to a measure as offen
sive as those named. The distinguishing characteristic 
of the movement now projected, from the international 
point of view, is that it is not in the nature of a demon
stration, peaceful or hostile, off the coast of any other 
state, much less off that of one with whom our rela
tions are asserted by the press to be delicate. Not 
every man in the street, however, could detect the 
fallacy. It is a maxim of law that intention can 
only be inferred from action. So wild an insinuation, 
in the columns of a journal distinguishe'd for intelli
gence, can, so far as the action shows, be attributed 
only to a willingness to mislead, or to a loss of head. 

In pursuing the next aspect of this cruise to which 
I purpose to devote attention, I am led again to quote 
the same journal. The slip lies before me, but I have 
failed to note the date: 

"We are asked to believe that this expedition to the Pacific 
is a mere 'practice cruise,' He must be a miracle of inno
cent credulity who believes it. What observant men Ilerceive 
in this dangerous situation is a cataclysm trained and 
bridled for Theodore Roosevelt to bestride and run amuck." 

The last sentence is not necessary to my purpose; 
but I preserve it, partly for that gem of metaphor, 
"a cataclysm trained and bridled," and partly for the 
directness of the charge against the President of pre
paring conditions that must issue in war. 

For the rest, if to believe in the obvious and ade
quate motive of practice for the fleet is to be a "miracle 
of innocent credulity," such I must admit myself to be; 
and I do so heartily. I am not in the councils of either 
the government or the Navy Department. I have neither 
talked with nor heard from any person who from 
official position could communicate to me any knowl
edge of the facts. My own information has been con
fined throughout to the newspapers. Shortly after the 
purpose to send the fleet became known, and counter 
agitation to be made, I had occasion to write to a Brit
ish naval friend; and I said to him then that, while I 
had no clue to the motives of the Administration, it 
seemed to me that a perfectly sufficient reason was the 
experience to be gained by the fleet in making a long 
voyage, which otherwise might have to be made for 
the first time under the pressure of war, and the dis
advantage of not having experienced at least once the 
huge administrative difficulties connected with so dis
tant an expedition by a large body of vessels dependent 
upon their own resources. By "own resources" must 
be understood, not that which each vessel carries in 
herself, but self-dependence as distinguished from 
dependence on near navy yards-the great snare of 
peace times. The renewal of stores and coal on the 
voyage is a big problem, whether the supply vessels 
accompany the fleet or are directed to join from point 
to point. It is a problem of combination, and of sub
sistence; a distinctly military problem. To grapple 
with such a question is as really practical as is fleet 
tactics or target practice. 

To this opinion I now adhere, after having viewed 
the matter in the light of such historical and pro
fessional thought and training as I can bring to it. 
Other reasons may have concurred; of this I know 
nothing. The one reason, practice, is sufficient. It l� 
not only adequate, but imperative. The experiment
for such it is until it has become experience-should 
have been made sooner rather than be now postponed. 
That it was not sooner attempted has been, probably, 
because the growth of the navy has only now reached 
the numbers, sufficiently homogeneous, to make the 
movement exhaustively instructive. 

The word practice covers legitimately many features 
of naval activity, which differ markedly and even 
radically from one another, though all conducive to 
the common end-proficiency. I may perhaps illustrate 
advantageously by a remark I have had occasion to 
make elsewhere, upon two theories concerning the sum
mer practice cruises of the Naval Academy. There 
were-probably still are-those who advocated spend
ing most of the allotted time in quiet, contracted, 
waters, following a prearranged routine of practical 
drills of various descriptions, which would thus be as 
little as possible disturbed by weather or similar im
pediment. Others favored the practice vessels putting 
out at once to sea for a voyage of length, amounting 
often to five or six thousand miles, in which must 
necessarily be experienced many kinds of weather and 
other incidents, reproducing the real life of the sea, 
and enforcing such practical action as the variable 
ocean continually exacts. It is evident that these 
conceptions, though opposite, are not contrary to each 
other, but complementary; and a moment's thought 
shows that under another phase they reappear in 
every fleet, if its active life is thoughtfully ordered 
with a view to full efficiency. It is imperative that a 
fleet, for a large proportion of the year, seek retired 
waters and relatively equable weather, for the purposes 
of drill with the guns; from the slow graduated in
struction of the gunners, the deliberate firing at a 
stationary target, and from a ship either at rest or 
slowly moving, up through successive accretions of 
speed, of ship and of discharges, until the extreme test 

is reached of fast steaming, and firing with the utmost 
quickness with which the guns can be handled. In 
like manner the maneuvering of a body of several 
ships in rapid movement, changing from one forma
tion to another, for the ultimate purposes of battle, 
must progress gradually, in order that commanding offi
cers and their unter-studies may gain, not only abil
ity, but confidence, based upon habit; upon knowledge 
of what tneir own ships can do, and what they may 
expect from the other vessels about them. Ships in 
battle order must keep at distances which, relatively 
to the speed maintained, are short; dangerously short, 
except where compensated by the sureness of handling 
based on long practice. It is clear also that altera
tions in the personnel of a fleet, which are of frequent 
occurrence, make constant tactical drills additionally 
necessary. 

But when all this-and more not here specified
has been accomplished, whether at the Naval Academy 
or for the fleet, what has been done but lay the neces
sary foundation upon which to rear the superstructure 
of the real life of the profession? There remains still 
to fulfill the object-very different from mere practice, 
though dependent upon it-which alone justifies the 
existence of a navy. The pupil of the Naval Academy 
passes naturally and imperceptibly into the routine 
life of the service by the simple incident of being 
ordered to a sea-going ship; the single ship, the cruiser, 
gains her sufficient experience by the mere fact of 
staying at sea; but a fleet tied to its home ports, or to 
the drill ground, does not undergo, and therefore does 
not possess, the fullness of fleet life. Not only are 
the interruptions numerous and injurious; not only 
does the easily reached navy yard sap the habit of 
self-reliance; but out in the deep, dependent upon 
itself alone and for a long period, there await a fleet 
on a distant voyage problems so different in degree 
from those of a vessel alone as practically to be differ
ent in kind. Multiply any kind of difficulty by six
teen, and you have passed from one order of adminis
tration to another. 

The movement of the United States battle fleet from 
the Atlantic to the Pacific coast is in the highest sense 
practical, because it is precisely the kind of movement 
which the fleet of any nation may, and usually will, 
be required to make in war. It is further practical, 
because the United States has a Pacific as well as an 
Atlantic coast, and has not a navy large enough to be 
divided safely between them. The question is at least 
debatable, whether for the near future the Pacific is 
not the greater center of world interest; as it cer
tainly is, with regard to our own military necessities, 
one of greater exposure than the Atlantic. Like 
France, with her Mediterranean and Atlantic shores, 
the United States is in the painful military dilemma 
of being liable to attack upon one side while the fleet 
is on the other; but our distance to be covered is so 
much greater than that of France, that the position is 
vastly more embarrassing. A fleet of battleships leav
ing Toulon, full coaled and victualed, may reach Brest 
or Cherbourg without renewing the fuel and stores in 
its holds; but a fleet leaving New York or Norfolk 
for San Francisco has upon its hands a most serious 
administrative problem, and one which no accuracy 
of gun-fire, no skill in tactics, can meet. It is in fact 
the problem of Rodjestvensky, to use an illustration 
particularly apt, because recent. Can our navy in 
such case expect from the weak states of South Amer
ica the facility for recoaling, etc., which was liberally 
extended to the Russian admiral, to the somewhat 
amazement of the naval profession, and to the just 
indignation of Japan? 

It is an old saying that an army, like a snake, moves 
on its belly. This is little less true of a navy. In the 
foremost naval man of modern times, in Nelson, we, 
according to our several prepossessions, see the great 
strategist, or the great tactician, or the great fighting 
man; but the careful student of his letters realizes 
that, underlying all, is the great administrator, who 
never lost sight or forethought for the belly on which 
his fleet moved. The unremitting solicitude for the 
food essential to the health of his crews; the per
petual alertness to seize opportunity, indicated by 
such casual note, at sea: "Finished discharging store
ship No. --; "  the slipping into Tetuan to fill with 
water, because little progress toward Gibraltar could 
be made against the current and temporary head wind; 
the strong self-control, holding down his constitutional 
impetuosity to move, till sure that all has been done to 
make movement far reaching, as well as accurate in 
direction; the whole culminating at the end of his 
life in a wide sweeping movement across the Atlantic" 
back to Gibraltar, and thence to Brest, a period 0 [ 
three months-about equivalent to that required for 
our projected transfer-during which he was never 
embarrassed about stores because always forehanded; 
that is the way-£peed, not haste-in which wars are 
won. It was, and was recognized at the time to be, a 
magnificent instance of the mobility which is the great 
characteristic of navies as fighting bodies; not the 
mobility which consists in getting an extra half-knot 

(Oontinued on page 112.) 
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r B A TT L E S HIPS 

TEN YEARS' DEVELOPMENT OF THE BATTLESHIP 
FROM THE " KEARSARGE " TO THE " DELAWARE. " 
At the close of the Spanish war the United States 

navy included but four first·class battleships; and 
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have to wait upon one another, and the rapidity of 
fire is, therefore, diminished. The ideal mounting for 
rapidity and general efficiency of fire is to carry each 
gun in a turret by itself. It can then be fired as 
often and whenever the officer in command desires, 
and without any reference to the fire of any other 
gun. Another element of danger is the open com
munications from the guns to the magazines, a fault 
for which, both in these and later ships, we were to 

Di"l,lacelnent, 11,540 tons. Speed, 16.9 knots. Bunker Capacity, 1,591 tons. Armor: Belt, 16).2 inches to 4 inches ; tnrrets, 15 inches 
to 17 inches ; barbettes, 15 inches ; deck : fiat, � inches, slopes, 3 inches to 5 inches. Batteries: Fonr 13-inch B. L.; four 8-inch B. L.; four

teen 5-inch R. F. ; twenty 6-pounders ; eight l-ponnders ; foul' Colts ; two 3-inch field guns. Torpedo Tube .. ,4. Complement, 589. 

FIRST.CLASS BATTLESHIP " KENTUCKY. " SISTER SHIP " KEARSARGE.' 

these have been so far outbuilt that to-day they are 
relegated to the class Df coast defense vessels. These 
were the "Oregon," "Indiana," "Massachusetts," and 
"Idaho." The first battleships to go into commission 
after the close of the war were the "Kearsarge" and 
"Kentucky," built at Newport News. They marked a 
radical departure from their predecessors. 

THE BATTLESHIPS " KEARSARGE " AND " KENTUCKY." 
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pay dearly. Also the central battery of fourteen 
5-inch guns is exposed to destruction by a single large 
shell. The "Kentucky" is a small battleship as size 
goes nowadays, with a displacement of 11,540 tons, a 
trial speed of 16.9 knots, and a bunker capacity of 

1,591 tons. At the waterline she is protected by a belt 
16% inches thick amidships, tapering to 4 inches at 
the bow; the belt is not continuous, but terminates in 
the wake of the after main barbette, the protection of 
the after portion of the ship being left to the pro
tective deck, which here is from 3 to 5 inches in thick
ness, being elsewnere in the fiat portions of it 2%, 
inches in thickness. Above the belt the side of the 
ship for about two-thirds of its length amidships is pro
tected by a wall of 5-inch armor which extends to the 
main deck. Above this is a casemate battery pro
tected by a wall of 6-inch armor, within which is 
mounted a battery of fourteen 5-inch guns, seven on a 
side. Also the ship carries twenty 6-pounders, eight 
of them on the gun deck, and twelve of them on the 
superstructure deck. All of the guns are served by 
electric hoists, and the big guns are also handled elec
trically. These ships are powerfully armed for their 
size; but, judged by modern ideas, their freeboard is 
low, being only about 13 feet, and the secondary bat
tery, according to the ideas of the days in which they 
were built, was too light. But, curious to relate, the 
reversal of ideas as to the armament of ships has 
been such that, in respect of her secondary battery, 
the "Kearsarge" is thoroughly up-to-date, carrying a 
main armament of heavy guns, and a secondary arma
ment of 5-inch guns for repelling torpedo attack. An 
improved type of this gun is to be mounted on our 
latest 20,OOO-ton ships of the "Delaware" class. 

THE FIRST-CLASS BATTLESHIP " ALABAMA " -CLASS OF 
THREE SHIPS. 

The next addition of battleships to our navy con
sisted of the three vessels of the "Alabama" class, 
namely, the "Alabama," "Wisconsin," and "Illinois." 
These vessels were built respectively at the. Cramps' 

The distinguishing feature of the "Kentucky" was 
the method adopted of carrying the 13-inch and 8-inch 
guns of the main battery. With a view to obtaining 
as wide an arc of fire as possible, these guns were 
mounted in sup·erposed or double-deck turrets, as to 
the merits of which there arose a very wide diversity 
of opinion among naval men. The 13-inch guns are 
mountEd in the lower turret, upon the roof of which 
is carried a smaller turret for the 8-inch guns. The 
two turrets being constructed integrally, one turning 
mechanism serves for both pairs of guns; but each 
pair is, of course, provided with its own elevating gear. 
The obvious advantage of thIs mounting is that the 
8-inch are never masked by the 13-inch guns, or by 
the superstructure, as is the case in the "Oregon," 
and all four of them are, therefore, available not only 
for end-on fire, but for fire on either broadside. The 
disadvantages are that a single successful hit by 
the enemy would probably put all the four guns of the 
turret out of commission at once. Another and perhaps 
more serious drawback is that four of the heaviest guns 

Displacement, 11,552 tons. Speed, 17.2 knots. Bunker CapaCity, 1,310 tons. Arlllor: Belt, 16).2 inches to 4 inches ; turrets, 
14 inches ; barbette., 15 inches ; deck : fiat, � inches, slopes, 3 inches t0 4 inches. Batterie .. : Four 13-inch B. L.: fourteen 6-inch 

R. F. ; sixteen 6-pounders ; six I-pounders ; four Colts ; two 3-inch field guns. Torpedo Tubes,4. COlllplement, 590. 

FIRST·CLASS BATTLESHIP " ALABAMA." ALSO " WISCONSIN I, AND " ILLINOIS." 
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Displacelllent, 12,500 tons. Speed, 18 knots. Bunker Capacity, 2,000 tons. Arlllor (Krupp): Belt, 11 inches to 4 inches ; turrets, 
12 inches to 11 inches ; barbettes, 12 inches ; deck : fiat, � inches, slopes, 3 inches to 4 inches. Arlllalllent: Four 12-inch 4O-caliber, 

sixteen 6-inch 50-caliber R. F. ; six 3-inch R. F. ; eight 6-pounders: six I-pounders ; two Colts ; two 3-inch field guns. Torpedo 
Tubes, 2 submerged. Complelllent,551. 

FIRST-CLASS BATTLESHIP " OHIO. " ALSO " MAINE " AND "MISSOURI." 

shipyard, at the Union Iron Works, San FranCiSCO, 
and at Newport News. In one respect they hark back 
to the "Iowa," for, like her, they have a good free
board, being provided with a forecastle deck with a 
height of about 20 feet above the water-line, this free
board being continued to the aftermost main turret, 
where it is reduced by the height of one deck to a 
freeboard of about 13 feet. The displacement is about 
the same as that of tne "Kearsarge" class, and with 
11,207 horse-power they developed on trial about 
17 knots. The armor plan is similar to that of the 
"Kearsarge," consisting of a waterline belt extending 
from the after main turret to the bow, 1616 inches 
thick amidships, 4 inches at the bow. Above this is a 
wall of armor, extending to the upper deck amidships, 
which is 5 % inches in thickness, and on the main 
deck this armor is pierced to carry eight 6-inch guns 
in casemates. Two 6-inch guns are mounted in case
mates in the bow, and on the upper deck in casemates 
are carried four other 6-inch guns, two· on each broad
side. The main battery consists of four 13-inch guns, 
carried in turrets of 14-inch armor, above barbettes of 
15-inch armor. 

In the armament of these ships the government 
made a rather surprising departure from the previous 
battleships o·f our navy, by discarding the 8-inch gun 
a.ltogether. In the six battleships which preceded 
them the 8-l.nch gun was, perhaps, the most striking 
characteristic of the armament, serving to distinguish 
our battleships from those of other navies, in which 
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the usual plan was to carry four main 12·inch or 13-
inch guns, and a secondary battery of 6-inch guns_ 
But the United States battleships, in addition to the 
main and secondary batteries, mounted a powerful in
termediate battery of 8-inch pieces. The disappear
ance of the 8-inch gun was greatly regretted by a ma
jority of the officers of our navy, and its reappearance, 
later, in the "Georgia" class was hailed with profound 
satisfaction. The "Alabama" class, also, are readily 
distinguished from othe� battleships of the navy, by 
the fact that the boilers are placed fore and aft, and 
the two elliptical smokestacks are placed side by side, 
an arrangement which had been followed in the battle
ships of the "Royal Sovereign" class of the British 
navy. 

FIRST-CLASS BATTLESHIP " KAINE "-CLASS OF THREE 
SHIPS. 

On May 4 ,  1898, Congress authorized the construc
tion of three battleships, the plans of which very close

Copyright 1906 by LoelHer. 
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tion, and both the hoisting of the ammunition and the 
maneuvering of the guns are done electrically_ 

FIRST·CLASS BAT TLESHIP " GEORGIA "-CLASS OF FIVE 
SHIPS. 

The Congress of 1899 authorized the construction 
of three, and the Congress of 1900 of two first-class 
battleships, which to-day constitute what is known 
as the "Georgia" class. These ships are the "Geor
gia," "Nebraska," "New Jersey," "Virginia," and 
"Rhode Island." The contract for the "New Jersey" 
and "Rhode Island" went to the Fore River Sbip
building Company ; for the "Georgia," to the Bath 
Iron Works ; for the "Virginia," to the Newport News 
Company ; and for the "Nebraska," to the Moran 
Brothers, at Seattle. These ships represent a great 
advance in size, speed, and power over the "Maine" 
class. The main battery consists of four 12-inch guns, 
and the secondary battery of twelve 6-inch pieces ; 
but the 8-inch gun makes its reappearance once more, 

6-inch guns of the secondary battery are only 12 feet 
above the waterline. The great defect of these ships 
is the lack of protection to the magazines below the 
big gun turrets. There are no handsomer battleships 
in our navy than these of the "Georgia" class. All 
of them made their contract speed of 19 knots, and, 
in several cases, this speed was considerably exceeded. 
They have a bunker capacity of 1,700 tons of coal , 
and, compared with other ships of their displacement 
and date, they carry an exceptionally heavy battery. 
When in the end-on position they can concentrate 
ahead or astern two 12-inch, six 8-inch, and two 6-
inch. On either broadside they can train four 12-
inch, six 8-inch, and six 6-inch guns. The guns of the 
superposed turrets, both 8-inch and 12-inch, can be 
trained through an arc of 270 degrees. The 8-inch 
guns on the beam have an arc of training of 180 de
grees, and the guns of the 6-inch battery have an arc 
of training of 110 degrees. In these ships was mount
ed, for the first time, the new powerful turbine-drive;} 

21-inch torpedo, for the fir
ing of which each ship 
carries four submerged 
torpedo tubes. 

FIRST-CLASS BATTLESHIP 
" CONNECTICUT If-CLASS 

OF SIX SHIPS 

Following the "Georgia" 
class came the authoriza
tion in 1902 of the "Con
necticut" and "Louisiana," 
and in the following two 
years of the "Kansas," 
"Minnesota," "Vermont," 
and "New Hampshire." 
In the same year also 
were authorized two bat
tleships, the "Idaho" and 
"Mississippi," of less size, 
power, and speed, of 
which we shall speak later_ 
The first six vessels form, 
like the ships of the 
"Georgia" class, a homo
geneous squadron. The 
"Connecticut," built at the 
Brooklyn navy yard, and 
the "Louisiana," built at 
Newport News, are practi
cally identical. The "Kan-
sas" and "New Hamp

ly followed those of the 
"Alabama" class, the ide� 
being to have a homogene
ous squadron of six iden
tical vessels. When it was 
learned, however, that the 
contract speed of these 
ships was to be only 16  
knots, which was about 
two knots slower than the· 
speed of many foreign 
battleships, Which were 
under construction at that 
date, there was a strong 
agitation in favor of the 
modification of these ships, 
which led to a revision of 
the plans to the extent of 
lengthening them by 20 
feet, in order to provide 
the necessary space for an 
increase in the motive 
power. The "Alabama" 
class are 368 feet between 
perpendiculars, and the 
"Maine" class 388 feet, 
the other dimensions of 
the hull being identical 
throughout. The addition
al 20 feet of length raised 
the displacement from 
11,552 tons in the "Ala· 
bama" to 12,500 tons in 
the " Maine" ; and enabled 
the horse-power to be in
creased from about 11,000 
to 15,603, with the result 
that on trial the "Maine" 
accomplished 18 k n o t  s. 
The "Maine" was built at 
Cramps, the " Missouri" at 
Newport News, and the 
"Ohio" at San Francisco. 
The additional length 
made it possible to mount 
an . extra pair of 6-inch 
guns in the central bat
tery, and the 35-caliber 
13-inch gun of 2,100 foot
seconds velocity, gave 
place to the new 40--caliber 
12-inch piece of 2,700 foot
deconds velocity. This re
sulted in a saving of 40 
tons in the weight of the 
four guns, and a gain in 
penetration of from 12.5  
inches at 3 ,000 yards for 
the 13-inch to 16.3 inches 
at the same distance for 
the 12-inch piece. An ad
ditional smokestack was 
added, and a return was 
made to the practice of 
placing the stacks on the 
longitudinal center line of 

Displacement, 14,948 tons. Speed, 19 knots. Bunker Capacity, 1,700 tons. Armor: Belt, 11 inches to 4 inches ; turrets, 

11 to 10 inches and 6).9 to 6 inches ; barbettes. 10 inches and 6 inches ; deck : tlat, 1).9 inCh, slope, a inches. A.rmament : Four 12-inch 
4O-caliber B. L. ; eight S-inch 41>-caliber B. L. ; twelve 6-inch 5O-caliber R. F. ; twelve a-inch R. F. ; twelve a-pounders ; eight 1-pound

ers ; two S-inch field guns ; six automatic guns ; two machine guns. Torpedo Tubes, 4 submerged. Complement, 705. 

shire," built by the New 
York Shipbuilding Com
pany ; the "Minnesota," 
built at Newport News ; 
and the "Vermont," built 
by the Fore River Ship
building Company, differ 
slightly in armor and 
other details from the two 
earlier ships_ In the 
"Connecticut," as compar
ed with the "Georgia," the 
length was increased by 15 
feet, the beam by 7 "\0  
inches, and the draft by 9 
inches, the displacement 
being raised from 14 ,948 
tons to 16 ,000 tons. The 
armor plan remained prac
tically the same, except 
that the protection to the 
lower deck and casemates 
was increased to 7 inches. 
The battery, however, is 
greatly increased in pow
er, the latest pattern of 45-
caliber 12-inch gun being 
mounted in these ships for 
the first time in our navy. 
In addition to four of 
these carried axially in 
barbette turrets forward 
and aft, there are eight 

FIRST-CLASS BATTLESHIP " VIRGINIA." 
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Displacem.ent, 16,000 tons. Speed, 18 knots. Coal Supply, 2,200 tons. Arlnor: Belt, 11  inches to 4 inches ; casemates, 'I' inches ; 

main turrets, 12 inches ; secondary turrets, 8 inches ; deck, a inches. Armalnent: Four 12-inch, eight S-inch, twelve 7-inch, twelve 
S-inch rapid-fire. guns, 26 smaller guns. Torpedo Tube!!!, 4 submerged. Complement, 803. 

the vessel. The previous 
battleships had all been protected with Harveyized 
armor ; but in the " Maine" class, for the first time, the 
Krupp armor was employed, and it has been used in 
all subsequent battleships. Because of its higher re
sisting qualities, it was possible to reduce the thick
ness of the armor all round, the belt being 11 inches 
and the turrets 12  inches in thickness as against 1 6 %  
inches a n d  14 inches respectively in the "Alabama" 
class. The 6-inch guns also are of the latest 50-caliber 
pattern ; and, taken altogether, these three vessels are to 
be considered the most heavily armed battleships of 
their particular type and date to be found in any navy. 
The bow 1 2-inch guns are carried at a height of 2 6 %  
feet above the water, the after 12-inch a t  a height o f  
19 feet. All four 12-inch can b e  loaded i n  any posi-

BATTLESHIP " LOUISIANA." ALSO " CONNECTICUT." 

eight of these p,ieces b�ing carried. The length is in
creased to 450 feet, and the beam to 76 feet 10 inches. 
The displacement is increased from 12,500 in the 
"Maine" to nearly 15,000 in the "Georgia," and the 
speed is ·19 knots. The armor plan is generally simi
lar to that of the "Maine," except that the belt is car-
ried continuously from bow to stern. In order to se-
cure a maximum concentration of fire the double tur
ret was reintroduced, four of the 8-inch guns being 
carried on the roof of the 12-inch turret, the other 
four 8-inch being mounted in two turrets, one on 
either beam. The command of the large guns is excep
tionally good, the 12-inch being 26 % feet above the 
water, and the center line 8-inch 32 feet above the 
water ; the side 8-inch, 26 feet above the water;  but the 

45-caliber 8-inch guns in 
turrets on the broad

side, and an exceedingly powerful secondary battery 
mounted in casemates on the gun deck, consisting of 
twelve 7-inch 50-caliber rapid-fire guns. The 7-inch 
gun is a new gun, and it was mounted for the first 
time in the "Connecticut" and "Louisiana." It is a 
50-caliber piece, capable of penetrating 6.4 inches of 
Krupp armor at 3,000 yards. The fire in any direction 
from these ships is heavy, consisting of two 12's, 
four 8's, and two 7's ahead and astern, and four 12's, 
four 8's, and six 7's on the broadside. They are pro
vided with four submerged torpedo tubes for the new 
turbine torpedo, and they have the large coal supply 
of 2,200 tons. Both the "Connecticut" and "Louisiana" 
exceeded their high contract speed of 18 knots with 

(Oontinued on page #9.) 
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Displacelllent, 16,000 tons. Speed, 18.5 knots. Coal Supply, 2,200 tons. Arlllor: Belt, 12 inche" ; casemate side armor, 10 to 8 inches ; barbettes and turrets, 10 to 12 inches. Arlllalllent I Eight 45-caliber 12-inch guns ; twenty-two 3-inch guns. Torpedo Tubes, 2 submerged. 2t-lncb. 

FIRST-CLASS BATTLESHIP " SOUTH CARO LINA:' ALSO " MICHIGAN." 

� 
i0oi o 

rI) (') .... G :s ... .... .... .... o 

i S� 

\J 
t'l &l � 
I;:j 
t'l :>:l 

)l 
... 

� 

© 1907 SCIENTIFIC AMERICAN, INC.



DECEMBER 7, 1907. 

ARMORED CRUISERS OF THE " CALIFORNIA " AND 
" WASHINGTON " CLASSES-TEN SHIPS_ 

During the Spanish war, the armored cru iser gaye 
such clear demonstration of its value, that it was not 
long before Congress had authorized the construction 
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knots with 22,000 horse-power, but this was in every case 
exceeded, the "Pennsylvania" making about 2 2 Y2  knots, 
and the other vessels from 0.13 to 0 . 2 4  knot in excess 
of the contract speed. The ships carry a maximum sup
ply of 2,000 tons of coal, and each is fitted with two 
18-inch submerged torpedo tubes. Subsequently, four 
cruisers were authorized, which are nearly 1,000 tons 
larger than the "California" class, and embody im
provements in the armament and armor plan. These 

r 

Displacelllent, 13.680 tons. Speed,22 knots. Bnnker Capadty, 2,000 tons. Ar.llor: Belt, 6 inches to 3Hl inchc" ; tl\l'rc(" 6Hl 

inches to 6 i nche. ; barbettes, 6 inches ; deck, 1J.2 inch to 4 inches. ArlllalDent : Four 8-inch 45-caliber B. L. ; fourteen 6-inch 50-cali

ber R. F. ; eighteen 3-inch R. F. ; twelve 3-pounders ; eight 1-ponnders ; two 3-inch field guns ; two machinc guns ; six automatic 

guns. Torpedo Tnbes, 2. COlDplelllent, 822. 

ARMORED CRUISER " PENNSYLVANIA_" ALSO " CALIFORNIA," " SOUTH DAKOTA," " COLORADO," 
" MARYLAND," AND " WEST VIRGINIA. " 
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are the "Washington," built by the New York Ship
building Company; the " Tennessee, "  built at Cramps; 
and the "Montana" and "North Carolina, "  now building 
at Newport News. The improvements consist of length
ening the belt until it extends well beyond the bar
bettes of the main guns; substituting four 10-inch 
40-caliber guns, in place of the four 8-inch 45-caliber 
guns; and adding a pair of 6-inch guns to the sec
ondary battery, making sixteen in all. 

Although the ships of this class are the equal of 
th ose armored cruisers of foreign navies designed at 
the same date, they are entirely outclassed by the later 
armored cruisers of other navies, such as the Japa
nese "Tsukuba," with its four 12's, twelve 6 's ,  and 
twelve 4 . 7 's, and the British "Invincible" class, carry
ing eight 12's and sixteen 4-inch guns. 

PROTECTED CRUISER " CHARLESTON"-CLASS OF 
THREE SHIPS_ 

We have recently added to the navy three protected 
cruisers which, in view of developments since the 
Japanese war, are of doubtful value, These are the 
"Charleston," built at Newport News; the " Mil-
waukee," built at San Francisco; and the 
built by Neafie & Levy, of Philadelphia. 
the size of these ships, 9 ,700 tons, it is 
that they should be so poorly protected. 

" St. Louis," 
In view of 

unfortunate 
Their armor 

11lans show a protective deck only 2 to 3 inches in 
thickness, and a partial belt of 4-inch armor, with 
4-inch armor for the protection of the central bat
tery. The ships carry each fourteen 6-inch 5 0-caliber 
guns, one mounted forward, one aft behind shields, 
and the other twelve being carried on the gun and 
main decks within the central battery. The vessels 
have made speeds of slightly over 2 2  knots on trial . 
which is half a knot above the contract requiremcnt .  
Fifteen hundred tons of coal can be stored in tl J  J 
bunkers, The fighting value of these ships is smal i ; 
though they are no worse than the contemporary,  Bri ':
ish ships of the "County" class, several of which have 
visited our eastern harbors in recent years, In a mod
ern engagement, these vessels would be quite unable to 
engage the up-to-date cruisers of some foreign navies, 
and against ships of their own type they would be 

of a powerful class of five of these ships, to embody 
the latest ideas for this type, The class includes the 
"California" and " South Dakota," built at San Fran
cisco; the " Colorado" and "Pennsylvania," built by 
Cramps; and the "Maryland" and "West Virginia," 
built by the Newport News Shipbuilding Company. 
These ships are 502 feet long, 69 feet 6 % inches beam, 
and 24 feet 1 inch draft, on which draft they displace 
13,680 tons. In outward appearance they are exceed
ingly handsome ships, with two masts and four fun
nels. Their freeboard varies from 20 feet at the bow 
and stern to about 19 feet amidships. The protection. 
consists of a continuous belt from 6 to 3% inches in 
thickness, associated with a deck having a thicknes.s 
of 4 inches on the slopes, and 1% inches on the flat. 
Above the main belt, the side of the ship ami dships, 
for about one-third of the ship's length, is protected 
by 5 inches of armor with 4 inches transverse bulk
heads. The main battery of four 8-inch guns is car
ried in two turrets forward and aft, and the fourteen 
6-inch guns are mounted in a central broadside battery 
Hnd in casemates, ten of the guns on the gun deck and 
four on the main deck. There is also a battery of eigh
teen 14-pounders mountEd on the gun deck and in the 
superstructure. The ships were designed to make 2 2  

DlspJacelllent, 14,500 tons. Speed, 22 knots, Bnnker Capacity, 1 ,950 tons, ArlDor: Belt, 5 inches ; turrets, 9 inchc" t o  5 
inches ; barbetles, 7 inches to 4 inches ; deck, 4 inches to 1J.2 inch, Arlllalllellt : Four lO-inch 4O-caliber guns ; sixteen 6-inch 50 cali

ber guns ; twcnty-two 3-inch guns ; twelve a-pounders ; fourteen small guns. Torpedo Tnbes, four 21-inch. 

ARMORED CRUISER " TENNESSEE." ALSO " WASHINGTON, " " MONTANA," AND " NORTH CAROLINA." 

Copyright 1906 by Loeffler, 

DIspJaeelDent, 9,500 tons, Speed,22 knots, Bnnker Capacity, 1 ,500 tons, Arlllor: Belt, 4 inches ; topsides. 4 inches ; deck, 

flat, 2 inches ; slopes, 3 inches. Arlllalilent: Fourteen 6-inch R. F. ; eighteen 3·inch R. F . ;  twelve 3-pounder semi-autolllatic" ; fOllr 
1-pounder nutomatics ; two 3-illch fidel gUllS ;' two .30-cnlibel' much ille gUIlH ; eight .30·c',aliher ulltomaticA. ( �OJIl I'le'nent, flU:!. 

SEIII-ARMORED CRUISER " CHARLESTON." ALSO ' IIILWAUKEE " AND " ST . LOUIS." 

terribly cut up by shell fire of the rapid-fire batteries_ 
They will be useful for scouting purposes ; but couln 
engage only ships as poorly protected as themselves. 

UNARMORED CRUISER " CHATTANOOGA " AND CL ASS_ 

The Congress of 1899 authorized the construction of 
six small unarmored cruisers, which are known as the 
' ' 'Chattanooga,''  "Cleveland," "Denver," "Des Moines," 
" Galveston," and "Tacoma." These vessels were de
signed to serve as "station ships"; that is to say, their 
duty, in times of peace, is mainly to cruise on foreign 
stations, and in time of war perform various naval 
duties which would not call for vessels of either great 
speed or serious fighting power. To this end they 
were designed with roomy quarters for the officers and 
men, and particular attention was paid to the various 
requirements of long cruises in foreign waters, where 
the opportunities for docking and refitting are limited, 
To enable them to keep the sea for lengthy period�, 
they are sheathed with wood and copper. They are 
just under 300 feet in length, 4 4  feet in beam, and 
hav e a draft of 1 5  feet 9 inches for a displacement 
of 3,200 tons. The protection consists of a deck 5/16 
of an inch on the flat and 2% inches on the slope. 
The "Des Moines," of which we present an illustration, 
built by the Fore River Company, made 16.6 knots 
on h e r  trials, S h e  carries a maximum supply of 700 
tons of coal. which is sufficient for 7,000 miles of cruis
ing at 10 knots s]leerl, Each ship mounts ten 5-inch 
50-caUber guns, and twelve smaller guns. The former 
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arll mounted, two on the main deck, one forward and 
one aft protected by shields, and eight on the gun deck 
in broadside. The complement is 293 officers and men. 

THE SCOUT CRUISER " SALEM " AND CLASS. 

There are now under construction for our navy 
three vessels of an entirely new class, which are ex
pected to prove a very serviceable type. These . are 
the scout cruisers "Birmingham" and " Salem," build
ing at Fore River, and the "Chester," 
building at the Bath Iron Works. As 
they are not designed to do any fighting, 
except in an emergency, the effort of the 
designers has been to make them fast 
and thoroughly seaworthy. To this end 
they are provided with a lofty forecastle 
deck ; and although they are but of 3,750 
tons displacement, they are being fitted 
with engines of 16,000 horse-power, with 
which they must develop a speed of 24 
knots. With a view to obtaining data as 
to the relative effiCiency of the three types 
of engine, the "Birmingham" is being 
fitted with twin-screw reciprocating en
gines, the "Chester" with four-screw Par
sons turbines, and the " Salem" with 
twin-screw turbines of the Curtis type. 
The armament consists of twelve 3-
inch rapid-fire guns and two 21-inch sub
merged torpedo tubes. One excellent 
feature of these boats is the large coal 
supply, of 1,250 tons, which is expected 
to give them a radius of action larger 
than that of contemporary scouts of 
other navies. 

.. .. . .. ..  
THE TRUE SIGNIFICANCE OF THE 

PACIFIC CRUISE. 

( Oontinued from page 407. ) 

Scientific American 
fill with water ; but the commander-in-chief may find 
imposed upon him the consideration : Where should 
we flll with coal, and to what extent beyond the bunker 
capacity, in order to make the successive coalings, and 
the necessary stretches from point to point, most easy 
and most rapid ? What distribution of these operations 
will make the total voyage shortest and surest? What 
anchorages may be available outside neutral limits, 
should neutral states consider coal renewal and other 
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Then the mere operation of transferring the coal, 
or other stores, under any of these circumstances 
is done more rapidly the second time than the 
flrst ; and the third than tile second. At what 
points of the voyage should additional colliers join, 
having reference, not only to the considerations above 
mentioned, but also to the ports whence they sail, that 
the utmost of their cargo may go hito the fleet and 
the least be expended for their own steaming? It is 

always well to consider the worst diffi
culties that may be met. From the 
north tropic on the one side to the same 
latitude on the other, the whole voyage 
of an American fleet will be in foreign 
waters, except when on the ocean com
mon. Upon what hospitality can it 

count in war ? 
I hold it to be impossible that a fleet 

under a competent commander-in-chief 
and competent captains-not to mention 
the admirable junior official staff of our 
navy, of highly trained officers in the 
prime of life-can make the proposed 
voyage once, even with the advantages 
of peace, without being better fitted to 
repeat the operation in war. No amount 
of careful pre-arrangement in an office 
takes the place of doing the thing itself. 
It is surely a safe generalization, that 
no complicated scheme of action, no in
vention was ever yet started without 
giving rise to difficulties which anxious 
care had failed to foresee. If challeng
ed to pOint out the most useful lesson 
the fleet may gain, it may be not unsafe 
to say : its surprises, the unexpected. If  
we can trust press reports, surprise has 
already begun in the home ports. The 
fleet apparently has not been able to get 
ready as soon as contemplated. If so, 
it will be no small gain to the govern
ment to know the several hitches ; each 
small, but cumulative. 

on a speed trial with picked coal and 
firemen, but that which loses no time 
because it never misses opportunity. At 
the end, when he came off Brest, out of 
the dozen ships with him, all but two 
were turned over to the admiral there 
commanding, ready for any call ; to 
blockade or to fight. Of the two, one, 
worn out structurally, he had retained 
from the first chiefly because of her 
value as a fighting unit, due to an ex-

Displacement, 3,200 tons. Speed, 1� knots. Bunker Capacity, 700 tons. Armor : Deck, 
� inch on flat, 1 inch to 2 inches on slopes. Armament : Ten 5-inch R. F. ; eight 6-ponnders : two 

I-pounders ; four Colts ; oue 3-inch field gun. Complement, 293. 

In my estimation, therefore, the mat
ter stands thus : In the opinion of Sir 
Charles Dilke--than whom I know -no 
sounder authority, because while non-pro

SEMI-PROTECTED CRUISER " DES MOINES." ALSO " CLEVELAND," " CHATTANOOGA," 
" DENVER," " GALVESTON," AND " TACOMA. " 

fessional he has been for a generation a 
most accurate observer and appreciative 

ceptional captain ; the other, his own flagship, had 
been over two years from a home port, yet within a 
month of arrival sailed again for his last battle. Com
pared to these its antecedents, Trafalgar is relatively 
a small matter. 

The example is for all time. Incidental conditions 
have changed since then, but the essential problem 
remains. Steamers may not find in a calm, or in an 
unprofitable head wind, the propitious moment for 
clearing a stores hip, or running into a near port to 

refreshment an operation of war not to be permitted 
within their jurisdiction ? What choice is there among 
these anchorages, for facility due to weather? If  
driven to coal at sea, where will  conditions be most 
propitious ? For concrete instances : How much of 
the wide and shoal estuary of the La Plata is within 
neutral jurisdiction ? Is the well-known quIetness of 
the Pacific between Valparaiso and the equator such 
that colliers can lie alongside while the ships hold 
their course ? If so, at what speed can they move ? 

stUdent of military and naval matters 
-the United States navy now stands second in 
power only to that of Great Britain ; but it is not 
strong enough to be divided between the Atlantic and 
Pacific coasts. �oth are part of a common country ; 
both therefore equally entitled to defense. It follows 
inevitably that the fleet should be always ready, not 
only in formulated plan, but by acquired experience , 
to proceed with the utmost rapidity-according to the 
definition of mobility before suggested-from one coast 
to the other, as needed. That facility obtained, both 

LeD&th, 400 feet. Beam, 46 feet 8 Inches. TrIal Draft, 16 feet 10 !nenes. Depth AlDldshfp, 36 feet 6 !nehes. DlsplacelDent on TrIal, 8,750 tons. Battery, twelve 8-!nch gnus. Torpedo Tubes, 
two eubmerged. Armor : Deck, 1� inch, side, 2 inches. HorlSe Power, 16,000. Speed, 24 knots. Coal SopplJ', 1,2IlO tons. 

SCOUT CRUISER " SALEM." CLASS OF THREE SHIPS. 
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coasts are defended in a military sense. By this I do 
not mean that an enemy may not do some flying 
injury-serious injury-but that no large operation 
against the coasts of the United States can prosper, 
unless the enemy command the sea ; and that he can· 
not do, to any effect, if within three months a superior 
United States force can appear. Rodjestvensky took 
longe r ;  but could he have smashed Togo, as Togo did 
him, what would have been the situation of Japan, 
for all the successes of the preceding fourteen months ? 
Evidently, however, the shorter the transit from the 
Pacific to the Atlantic, the greater will be the power 
of the fieet for good ; just as it , would have been better 
if Rodjestvensky-assuming his success-had come 
before Port Arthur fell, or better still before its fieet 
was destroyed. Such mobility can be acquired only 
by a familiarity with the ground, and with the meth· 
ods to be followed, such as Nelson by personal experi· 
ence had of the Mediterranean and of the West Indies ; 
of the facilities they offered, and the obstacles they 
presented. Such knowledge is experimental , gained 
only by practice. It  is demonstrable, therefore, that 
the proposed voyage is in the highest degree practical ; 
not only advisable, but imperative. Nor should it be 
a single spasm of action, but a recurrent procedure ; 
for admirals and captains go and come, and their 
individual experience with them. Why not annual ? 
The Pacific is as good a drill ground as the Atlantic. 

• • • 
Paper from Peat. 

In the report of United States Consul R. S. S. Bergh, 
of Gothenburg, Sweden, it is announced that paper 
making from peat has been begun in Sweden on a 
commercial scale. A company capitalized at over a 
million has acquired possession of extensive peat bogs, 
and has prepared plans for mills to turn out wrapping 
paper and pasteboard. Although the money for the 
enterprise was largely put up in London, the process 
by which the vegetable fiber of the peat is to be turned 
into paper is covered by an American patent. It is 
claimed that the cost of a ton of paper worth $30 is 
but $15, leaving a more than satisfactory margin of 
profit. Further claim is made that but two hours are 
required to convert peat into paper. This process, 

\ 
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HARBOR·DEFENSE MON ITORS. 

The great scare which took place along our sea· 
board cities when it was known that the Spanish fieet 
had started for America was no doubt largely respon· 
sible for the authorization by Congress in 1898 of four 
harbor defense monitors, one of which, the "Arkan· 
sas," built at Newport News, is herewith illustrated. 
The others, the "Florida," "Nevada," and "Wyoming," 

------
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remaining three reserves are in the waters of the 
State of Washington and include islands, some being 
at the entrance to Puget Sound, while the others are 
on the southwestern coast of the State near the Ore· 
gon line. 

In  forest preserves 480,451 acres have been added to 
the Stanislaus and Lassen Peak national forests in 
California, the addition to the Stanislaus forest lying 

Displacement, 3,235 tons. Speed, 12 knots. Hnnker Capacity, 400 tons. Armor : Belt, 11 inches ; turrets, 11 inches ; bar· 
bettes, 11 inches ; deck, 1� inch. ArlDalDent : Two 12-inch 40-caliber B. L. ; four 4·inch R. F. ; three 6·pounders ; six 1-pounders ; 

two Colts. COlDplelDent, 137. 

HARBOR-DEFENSE MONITOR " ARKANSAS. "  ALSO " FLORIDA, "  " WYOMING," AND " NEVADA. " 

were built at Elizabethport, Bath, Me., and San Fran· 
cisco. The "Arkansas" is 252 feet long, 50 feet bea:n, 
and draws only 12 feet 6 inches of water. She is a 
typical monitor, with a freeboard of only a few feet 
and her main battery of two 12-inch guns is carried at 
a height of not more than 8 or 10  feet above the 
water. The belt, 11 inches in maximum thickness, :9 
5 feet wide, half of this being below the water line. 
The deck is 1 112 inches thick and the bar bette and 
turret are protected by 1 1  inches of armor, all treated 

in Calaveras, Tuolumne, and Mariposa counties. The 
strip of land is 55 miles long and covers 348,570 acres. 
The northern part of this addition takes in the famous 
Calaveras grove of big trees, which is owned privately. 
The other smaller adjacent groves have given to the 
government the ip.tention of buying the patented land. 

• · e ,  • 
TORPEDO-BOAT DESTROYERS. 

At the time of the Spanish war the United States 
possessed no torpedo-boat destroyers ; but the Congress 

1 IV 
j :--

LONGITUDINAL SECTION, SHOWING INTERNAL ARRANGEMENTS OF TORPEDO-BOAT DESTROYERS. 

however, will not do away with the use of wood pulp 
entirely, since only the rougher kinds of wrapping 
paper and cardboard can be economically made. 
Coarse papers and cardboards made from peat possess 
greater strength than similar articles in which straw 
is the basis. The supply of peat in the world is practi· 
cally inexhaustible. It is found in all the countries of 
northern Europe, where it has been used for centuries 
as a fuel . It is not unusual to discQver deposits many 
miles in extent and from ten to fifty feet deep. Siberia 
alone possesses thousands of square miles of this mate· 
rial, and much is known to exist in the United States 
and Canada. If it helps to produce the coarser grades 
of paper and thus relieves the pressure upon the tim-

by the Krupp process. In each corner of the SUPer· 
structure is mounted a 4·inch, 50-caliber gun. The 
vessels have a speed of 12 knots in smooth water. 
They are purely harbor defense vessels, and in any but 
a comparatively smooth sea it would be difficult to 
make accurate shooting with the big guns. Steaming 
head to sea the decks are constantly submerged, and it 
would be a problem under such conditions to keep the 
water out of the turrets. It  is certain that no more 
ships of the monitor type will be constructed for the 
United States navy. 

. . .. 
New Forest Reserves Cr"ated. 

President Roosevelt has recently created four new 

Length, 240 feet 7 inches. HealD, 22 feet 8 inches. Draft, 6 feet 8 inches. Displacement, 430 tons. Horse Power, 6,425-

Speed, 28 knots. 

TORPEDO-BOAT DESTROYER " MACDONOUGH. ' CLASS OF SIXTEEN VESSELS. 

ber supply, it will do a great deal toward aiding in 
the preservation of the forests of the United States. 

. . .  ., .  
The output of coal in Peru i n  1906 was 79,900 tons, 

as against 75,300 tons in the previous year. The out· 
put of oil increased from 50,000 tons to 71,000 tons. 
The greater bulk of the coal was raised in the Cerro 
de Pasco district. The copper output showed an . in
crease over the previous year, and amounted to 1 3,500 
tons, this figure including ingots, mattes, and mineral. 

bird and animal reserves on the Pacific coast, as well 
as increasing certain forest reserves. The action was 
the outcome of the campaign undertaken by the Na
tional Association of Audubon Societies, to prevent the 
extermination of the sealion and of certain birds 
inhabiting the small islands along the northwestern 
Pacific- coast. One of the reserves on the coast of Ore· 
gon embraces a number of rocky islets which are 
worthless for any other purpose. In spite of this fact, 
they are inhabited by a vast number of sea birds. The 

of 1898 authorized on May 4 the construction of six
teen of these vessels. The contracts were signed in 
the following autumn, and it was not until some four 
years later that these boats went into commission. 
The accompanying photograph of the " Macdonough"
shows the characteristic features of these craft. They 
vary in displacement from 408 to 482 tons, on a mean 
draft of from 6 feet to 7 feet 2 inches ; but the full 
load displacement is considerably greater, varying 
from 512 to 692 tons. The "Macdonough" is 240 
feet 7 inches long, 22 feet 3 inches extreme beam ; 
her mean draft is 6 feet 8 inches ; her normal dis· 
placement 430 tons, and her full load displacement 
512 tons. She is driven by twin-screw triple' 
expansion engines. Steam is supplied by Thorny· 
croft boilers. Her highest speed on trial was 28 knots 
on a mean displacement of 400 tons, and this was 
obtained with an indicated horse-power of 6,425: Her 
bunker capacity is 110 tons. The lowest speed ob· 
tained on trial by any of these boats was 28.1 knots 
and the highest 29.69 knots, which was the speed of 
the "Stewart." It cannot be said that our destroyers 
have been very successful. During last summer a race 
was arranged from Sandy Hook to Hampton Roads, in 
which several of the boats broke down and the win
ners fell far below their trial speeds. It is believed 
by our naval constructors that it is wiser to build 
larger and stronger boats with greater cruising radius, 
and be satisfied with a moderate speed of from 24 to 
25 knots. It is claimed that such boats could repeat 
their trial speed in actual service under any but the 
most extreme conditions, and that they would be free 
from the ever·recurring breakdowns which render our 
present destroyers so unreliable. Hence the present 
intention of the government is to build five 800·ton 
destroyers in which the weights allotted to hull and 
engines will be sufficient to render them serviceable 
in any kind of weather. These boats are to be driven 
by Parsons turbines. We think it would be wise to 
add to the displacement, .and raise the speed to at 
least 30 knots. 

We have also added to the navy 22 torpedo boats of 
from 150 to 340 tons displacement, and of from 23 to 
30 knots speed, the particulars of which are given in 
the tabular summary of the navy on another page. 
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WARSHIP TONNAGE OF THE PRINCIPAL NAVAL 
POWERS. 

On a given amount of displacement, two competent 
naval architects will produce two ships which, ' while 
they may differ very widely in details, are apt to repre
sent about the same amount of military efficiency in the 
total. What one gains in gun power, the other will 
exhibit in superior armor protection. Where one ex
cels in speed the other will show great endurance or 
cruising radius, and so on. And if in estimating the 
strength of two navies by displacement a proper deduc
tion be made of obsolete ships, .and only those be includ
ed in the comparison which have real fighting value, a 
fairly accurate rough-and-ready estimate of relative 
power may be obtained. This is the principle of com
parison which has been followed by the Office of Naval 
Intelligence of the Navy Department in a table which 
they have JUSt issued showing the comparative warship 
tonnage of the principal naval powers. It is simply a 
statement of the total displacement of all the ships' of 
each navy without taking any account of the particular 
design of the individual ships which make up that 
total. It  includes all the ships actually constructed 
of a thousand tons or more displacement, and all the 
torpedo craft of more than fifty tons. The vessels 
excluded from this comparison are as follows : Those 
over twenty years old unless they have been recon
structed and rearmed since 1900 ; transports, colliers, 
repair ships, torpedo-depot ships, converted merchant 
vessels or yachts ; vessels of less than 1 ,000 tons, ex
cept torpedo craft of less than 50 tons. With reference 

£ NGL./l N D .  Ii6J-3,J16 TONS 

FR A N C E -

UA PA N - 3 74, 701 To#s 
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England . . .  . . . . . . . . . . 52 
}<'rance . . .  . . . . . . . . . . . .  19 
United States . .  . . . . . .  22 
G ermany . . . . . . . . . .  22 
Japan . . . . . . . . . . . . . . 11 
Russi.. . . . . . . . .  . . . . . . .  5 
Haly . . . . .  . .  . . . . . . . . . . . .  10 
Austria. . . . . . . . . . . . . . . . . . . 3 

32 00 142 47 
19 28 35 257 
10 41  16 32 

8 38 60 48 
11 19 M 77 

4 15 93 57 
6 11 13 66  
3 5 4 36 

.;, '" Cl 
·c oj Cl .5 " 00 

39 0 
4 1  12 12 11 1 8 7 3 
25 4 

3 0 o 6 

* BattleshIps, first-class, are those of (about) 10,000 tons or more 

displacement. 

t Includes all unarmored cruising vessels above 1,000 tons dis
placement. 

; Includes smalJer battleships and monitors. No more vessels of 

this class are being proposed or buil t  by the great po wers. 

to the table summarizing the number of ships of each 
class possessed by the navy, It should be noted that 
battleships of the first class are those of about 10,000 
tons or more displacement ; that under the head of 
cruisers are included all unarmored cruising vessels 
above 1,000 tons displacement ; and that under coast
defense vessels are included the small battleships and 
monitors, regarding which it should be noted that no 
more vessels of this class are being proposed or built 
by the great powers. 

UNITfDSTATES clAPA. N 
ENL IS TED MEN - 3 4, 0 62. 4 /,. 070· 
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It should also be noted that in making comparisons 

of naval strength, and particularly of naval increase, 
the fact should be taken into consideration that the 
rapidity of construction varies greatly in different 
countries. In England, Germany, and Japan, the bat
tleships and armored cruisers are completed in from 
two to three years ; in the United States, from three 
to four years ; and in France, Italy, and Russia, not 
less than four years are required. 

It  will be seen from the accompanying diagram that 
Great Britain continues to hold her commanding lead 
among the naval powers, with a total tonnage of 1,633,-
116, which is two and two-thirds as much as that of the 
second power, which is the United States with 611,616 
tons. France comes third with 609,079 tons, Germany 
fourth w ith 529,032 tons, and Japan fifth with 374,701 
tons. If all the vessels at present building were com
pleted, France and the United States would change 
places, the position of the other powers remaining the 
same. Great Britain would have 1,821,610 tons, France 
836,112 tons, the United States 771,758 tons, Germany 
680,602 tons, and Japan 451,320 tons. 

Some ingenious and more or less reliable estimates 
of naval strength have been made, in which the ships 
are estimated' according to a system of points, so much 
for guns, so much for armor, so much for speed, with 
a certain percentage of reduction for age ; and, un
doubtedly, this is the true way to institute the com
parison. But even here, the result is not conclusive ; 
for the reason that it takes no account whatever of 

GERMANY  
4�. 4 0 0  

( Continued on page 43 1 . )  

COMPARATIVE STRENGTH OF LEADING NAVAL POWERS I N  SHIPS AND ENLISTED MEN 
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THE UNITED STATES NAVAL ACADEMY. 

BY LIEUTENANT-COMMANDEU EDWARD L. BEACH, U. 8 .  N.  
N the Naval Academy at An

napolis the government has 
spent $10,000,000 in the last 
nine years, with the result 
that the school now has mag
nificent massive stone build
ings designed to last for all 
time. The most important 
building is Bancroft Hall, 
where the midshipmen are 

quartered and mess. In the center of this, facing 
Chesapeake Bay, is  the beautiful Memorial Hall, 
considered by competent architects to be of exquisite 
design. On one end of Bancroft Hall is the Armory, 
en the other end the Seamanship and Gymnasium 
building. T h e  s e 
are all buildings 
of huge dimen
sions, a n d  y e t  
form but different 
parts of one main 
building. 

I n  v i e w i n g  
t h e  s e structures 
one is impressed 
by the ambitious 
a r c h e s  o f  t h e  
Armory, and the 
ornamentation of 
the exterior of all 
this stone work. 

The next in im
portance is the 
Academic b u i I d
ing. In this are 
the library, the 
auditorium, clas� 
and lecture rooms, 
t h e  educational 
electric plant, the 
chemical labora
tories. The front 
of the Academic 
building is espe
cially beautiful. 

Next comes the 
Steam Engineer
ing building, of 
enormous s i z e 
This includes the 
machine s h o p ,  
foundry, and oth
e r  s h o p s  a n d  
rooms. 

T h e Memorial 
Chapel with its 
ambitious dome is 
perhaps the most 
striking of all the 
buildings. In its 
crypt the ashes of 
John Paul Jones 
will find a worthy 
resting place. 

The purpose of 
all this is to pro
v i d e  a p l a c e  
where young men 
may be trained 
f o r  commissions 
in the navy. The 
duties devolving 
upon officers on 
shipboard deter
mine the scope, 
extent, and na
ture of the An
napolis training. 

Aboard ship offi
cer� control an 
organization that 
moves with abso-
I u t e  precision ; 
they are called upon to manage and care for 
boilers and steam engines and their appurte
nances, for electric and hydraulic and air en
gines, for guns, turrets, torpedoes, and explosives_ 
They must direct the workings of large bodies of men 
under various circumstances, manage boats in bad 
weather, maneuver and navigate the ship. These re
quired duties regulate the nature of the training at 
Annapolis of the young men who will soon be called 
upon to perform them. 

Annapolis does not produce a dmirals and captains ; 
higher naval training comes with service afioat under 
responsible duties. But the Naval Academy has a 
field of its own of great importance. It selects and 
sifts and molds the material out of which eventually 
high officers will be made. While at the Academy It 
surrounds the midshipman with naval atmosphere and 
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tradition, and sends him to sea after four years or 
severe training ready to commence his life's work. 

ORGANIZATION. 
The Naval Academy is directly under the Chief of 

the Bureau of Navigation. It is in cha'rge of the su
perintendent, a naval officer of the rank of commander, 
captain, or rear admiral. In matters of discipline af
fecting officers, midshipmen, and enlisted men, the 
superintendent is in supreme control. 

Next to the superintendent in rank and authority, 
and in immediate charge of the midshipmen, is the 
commandant of midshipmen. The discipline and con
trol of the midshipmen is the special duty of the com
mandant. This is done under the general direction of 
the superintendent, but it is only one of many duties 
devolving upon that officer. He is also responsible for 
the proper expenditure of vast sums of money, for the 

A Drill in the Armory. 

The Entire Battalion on the Parade Ground. 
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condition of the materiel as well as the personnel. 
There are eight hundred and fifty midshipmen now at 
the Academy, but there is also a vast educational 
plant, five warships with their crews, six torpedo boats 
fully commissioned, and hundreds of workmen, all 
coming under the superintendent's orders. 

In scholastic matters affecting midshipmen, the 
Academic Board, corresponding to the faculty of a col
lege, decides. This board is composed of the super
intendent and the heads of the various academic de
partments. 

These departments are as follows : Discipline, sea
manship, ordnance and gunnery, navigation, marine 
engineering and naval construction, mathematics, phy
sics and chemistry, electrical engineering, English 
studies, modern languages. 

Besides the superintendent there are eighty-five 

commissioned naval officers and twenty-six civilian 
professors and instructors at the Naval Academy con
cerned in instructing the midshipmen. These are di
vided up into the different departments, there being 
one head and a number of assistants to each depart
ment. 

Naval officers are assigned to all departments. In 
addition, to the departments which may be character
ized as non-professional, such as the English and 
modern language departments, the civilian professors 
are detailed. 

In the professional departments, such as seaman
ship and ordnance and gunnery, theoretical instruc
tion is given by recitations on prescribed lessons, as 
well as practical instruction by varied drills pertaining 
to the respective departments. Thus ordnance and 
gunnery will have charge of all infantry and artillery, 

great gun, and 
t o r  p e d 0 drills ; 
seamanship, of all 
b o a t  a n d  s a i l  
drill s ;  marine en
gineering, of all 
shop and steam 
drills. 

. Officers ordered 
t o  t h e  N a v a l  
Academy are al
ways just from 
sea duty. Until 
r e c e n t I y there 
have never been 
more than three 
or four civilian 
instructors e m -
ployed in the in
struction of mid
shipmen. It has 
always been the 
practice to detail 
seagoing officers 
for these duties, 
in modern lan
guage and mathe-
matical instruc-
tion as well as in 
navigation a n d  
seamanship stud
ies. The purpose 
has been to sur
r 0 u n d midship
men with nothing 
but a naval at
mosphere, a n d  
those best quali
fied to do this are 
officers fresh from 
sea service ; the 
idea is that asso
ciation in a reci
tation room with 
a naval officer will 
be in a general 
way beneficial to 
the midshipmen, 
i r r e s p e c 
tive of what the 
officer m a y  b e 
teaching. 

An officer's tour 
of duty here is 
two years, at the 
�nd of which time 
he is ordered to 
sea. All officers 
are s u b  j e c t t 0 
N a v a l  Academy 
detail, and must 
be prepared to 
teach, not only 
what they have 
r e c e n t l y  been 
p r a c t i s i n g 
on board ship, but 
also subjects that 

may not be so familiar. An officer ordered to Naval 
Academy duty does not know to which department he 
will be assigned, and at times the work of preparation 
for the next day's recitations causes many officers to 
burn the midnight oil. 

On the Academy grounds there are fifty sets of quar
ters provided for officers having families, and a large 
number of suites for bachelors in the officers' mess. 

Duty at Annapolis is very pleasant, all are interested 
in the same thing and in each other. A civilian would 
inevitably soon be tired by the amount of shop that is 
talked, but this is natural to the naval officer where his 
intimates are part of the same organization, and ' in
terested in the same things he is. Social matters here 
are continuolJs throughout the year. There are balls 
and teas and card parties and dinners constantly OC-

( Oontinued on page 431.) 
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The Ulltunda of llancroft Hall.  The Interior of Memorial Hall. 

'I'he Rotunda of Hancroft Hall. Interior View of the ArIllOl-Y. 

The Academic Buihling. }�rected at a Cost of $1, 500,000. 
THE UNITED STATES NAVAL ACADEMY. 
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Entrance to the Academic Building. Academic Building-Entrance to the Library. 

Entrance to Bancroft Hall. The Superintendent's Offices. 

Memorial Chapel, Which Cost Over 8400,000 and Is Not Yet Completed. The Cr'ypt Will Contain Paul Jones's Body. 

TlIE 'UNITED STATES NAVAL ACADEMY. 

© 1907 SCIENTIFIC AMERICAN, INC.



SIMPLE EXPLANATION OF MODEL BASIN METHODS. 

BY D. W. TAYLOR, NAVAL CONSTRUCTOR, U. 8. N. 
The primary work of an experimental model basin 

is  the estimation, with reasonable accuracy, of the 
resistance and horse-power of full-sized ships from 
experiments with small and inexpensive 
models_ 

The first experimental model basin 
was built nearly forty years ago by Mr. 
William Froude in his garden near Tor
quay, England. It was soon taken over 
by the Admiralty. The second was built 
by an enterprising firm of Clyde ship
builders at Dumbarton, Scotland, a little 
more than twenty years ago. 

During the last ten years the number 
of model basins has increased rapidly. 
Besides England, there are now govern
ment basins in Italy, Russia, the United 
States, Germany, and France, and there 
are private basins iIi England, Germany, 
and the United States. In the United 
States the government basin at Wash
ington began work in 1899 .  There is a 
private basin at the University of Michi
gan, and at Cornell University a canal 
used for hydraulic experiments is also 
used, to some extent, for experiments 
with models of ships and propellers. 
Existing basins are from 300 to 550 feet 
long, from 20 to 45 feet wide, and from 8 
to 14 feet deep. 

; 
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When preparing for testing, the model is carefully 
weighted in the water to the exact displacement and 
trim corresponding to the full-sized ship, and then 
towed at various speeds, through recording dynamo
metric apparatus, from a carriage which runs back 
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The recorded resistances are plotted as ordinates 

above the speeds, thus giving a number of spots 
through which a fair average curve is drawn, giving 
the total resistance of the model. 

I 

Fig. 1 shows from an actual model test a number 
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of  spots and the resistance curve RR 
drawn through them. The model repre
sented a collier with a long parallel mid
dle body and was tested to a correspond
ing speed higher than such a vessel could 
obtain in service. Its resistance curve 
shows up well the "humps" and "hollows" 
which are due to the fact that at some 
speeds the waves caused by the bow ac
centuate those caused by the stern, giv
ing a "hump," while at other speeds the 
waves from the bow partially neutralize 
those at the stern, causing a "hollow." 
The curves in Fig. 1 showing the change 
of level !)f bow and stern are typical. In 
practicaUy every case, vessels of normal 
types settle bodily both forward and aft, 
as speed increases, with but little change 
of trim until, at a critical speed, which 
is in knots about 1.15 the square root of 
the length in feet ( 5 .25 knots for a 20-
foot model ) ,  the bow begins to rise sharp
ly and the stern to settle sharply. Not 
many actual ships are fast enough to 
reach this critical speed. 

All of these experimental basins rely 
upon the principles first enunciated and 
applied in practice to vessels by Mr. 
William Froude_ The law of Comparison, 
or Froude's law, as it is frequently 
called, teaches us that certain resistances 
of ships and models 11t corresponding 
speeds vary directly as their displace
ments. That is to say, at speeds propor
tional to the square roots of any similar 
linear dimensions ( preferably length ) ,  
resistances which obey Froude's law are 

/ vV"' � w ;;I. 

The displacement, wetted surface, and 
all other necessary quantities in connec
tion with the model having been calcu
lated in advance, the first step in the re
uuction of the results is to plot a curve 
such as FF in Fig. 1,  which, being the 
frictional resistance of a plane 20 feet 
long and having the same surface as the 
model, is taken as representing the fric
tional resistance of the model. It is im
portant that the surface be taken as 20 
feet long, because it has been found by 
numerous experiments that the coefficient 

directly as the displacements or as the 
cubes of similar linear dimensions. Mr. 
Froude demonstrated conclusively the 
value of his methods by showing that the 
actual resistance of a full-sized ship-
the English naval vessel ' ·Greyhound"
as determined by towing her, agreed very 
closely with resistance estimated by his 
methods from the resistance of a small 
model. 

There are three main components of 
the resistance of a ship, viz., the skin 
friction, or the resistance due to the 
rubbing of the water on the surface ; the 
eddy resistance, or resistance due to the 
formation of eddies, such as those behind 
stern-posts, struts, etc. ; and the wave
making resistance, or the resistance due 
to the creation of waves as the ship ad
vances through the water. The first and 
the third of these elements are the more 
important in practice. 

The eddy resistance in properly de
signed ships is not great, and for prac-

. tical purposes is classed with the wave
making resistance, the two combined 
forming what is often called the residu
ary resistance. It is the residuary re
sIstance to which the law of comparison 
is applied directly. 

The skin friction does not follow the 
law of comparison, but, fortunately, it 
can be estimated with reasonable ap
proach to accuracy for both model and 
ship. 

The quantities that have to be dealt 
with in model experiments are small,  and 
it is necessary that the models be con
structed with accuracy and tested by a 
reliable apparatus with much care. The 
majority of model basins use paraffin 
wax in the construction of models, fol
lowing the practice originally established 
by Mr. Froude. Paraffin cannot be made 
to stand the summer heat of Washington 
without inadmissible change of form, so 
that at the United States basin wood is 
used as material for the models. This 
is more expensive, but, otherwise, has 
everything in its favor. It enables 
models 20 feet in length to be regularly 
used, while with paraffin from 12 to 14 
feet is the greatest practicable length. 
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Fig. 1 .  -Curves of Rersistance and Change of Level of l\Iodel. Length, 20 I<'eet ; 
Hreadth, 2.076 Feet ; Draft, 0.8 6 3  Feet ; Displacement, 1,694 Pounds. 

Fig. t.-Speed of Ship About 1 8 . 5  Knots. Cum parison of Wave ProfUe I<'ore 
and Aft Estimated f,·om Mod!'l Runs with That Observed on Trials of Shi" . 
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SIMPLE EXPLANATION OF MODEL BASIN METHODS. 

Whether of 

of friction of a smooth plane surface in 
water varies with the length ; the greater 
tha length the smaller the coefficient of 
friction. The index or power of the speed 
according to which the friction varies 
also changes sumewhat with the length ; 
uut for lengths such as those of actual 
ships the index is practically constant 
at 1.83.  

The intercepts in Fig. 1 between the 
curves RR and FF give the residuary re
sistance. The application of the law of 
comparison to this residuary resistance is  
comparatively simple. Thus, at  4 knots 
model speed the residuary resistance is 
7.73 pounds. Suppose the 20-foot model 
represents a ship 500 feet long. Then 
the linear ratio between model and ship 
is 25. The displacements are as the cube 
of the linear ratio, or as 15,625. Curre
sponding speeds will be as 'Ii 25, or ship 
speed will be 5 times model speed. The 
residuary resistance of the ship in fresh 
water would be, then, 15,625 x 7.73, or, in 
round numbers, 120,800 pounds at 5 x 4 = 
20 knots. As a general thing, however, 
while model results are obtained in 
fresh water, we wish to know the resist
ance of a ship in salt water. All resist
ances are taken to vary as the density of 
the water, which is an ample approxima
tion. So, to obtain the resistance of the 
ship in salt water, we multiply 120,800 
pounds by the ratio between fresh and 
salt water, which is 1.026. Thus we de
termine the residuary resistance of the 
ship in s�lt water to be 123,900 pounds. 

We need still to calculate its frictional 
resistance. We know, by calculation, its 
wetted surface, and for the coefficient of 
friction we use Froude's or Tideman's 
frictional coefficients, obtained from ex
periments with plane surfaces many 
years ago, and which, ie may be remarked, 
have been confirmed by such experiments 
as have been made on the subject at the 
United States model basin. But some ex
periments on large and long planes, with 
snrfaces such as commonly presented by 
ships' bottoms, towed at high speeds, 
would be of great value. 

The coefficients in use are deduced from 

paraffin or wood, a model must represent accurately to 
scale the under-water body of its corresponding ship 
and have a thoroughly smooth surface. At the Wash
ington basin the principal shaping of the models is done 
by machinery, finishing touches being put on by hand. 

and forth, and is arranged so that it can tow models at 
a large number of speeds, the speed of each run being 
accurately determined and recorded. At the Washing
ton basin electricity was used for the first time to 
drive the towi ng carriage. This feature has been 
copied in all basins of later date. 

experiments with smooth planes of com
paratively small dimensions and towed at comparative
ly low speeds. Actual ships' bottoms are seldom as 
smooth as pir.nes are made, and their dimensions are 
much greater· than the planes hitherto tested. The 
needed investigation. however, would have to be car-

( Oontinued on page 420 . )  
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RECENTLY PATENTED INVENTIONS. 
Pertahllnl{ to A pparel. 

S H I R T-WA I ST-R ETAIN I N G  BE LT.-E. J. 
lIo:STl G x i" ,  New York, N. Y. One purpose ot 
the in vention is to p ro" ide a belt especiaUy I 
designed to be worn in �ngagement with the ' 
out�lde of a shirtwaist. that Is, between the I waist line of the sk irt and the shirtwaist, 
which belt w i l l  el'l'ectually hold the shirtwaist I down , and w i l l  not at any point in its length 
have a tendency to work upward so as t o  ap
pear above the skirt wa ist-band. 

Elec t rical Device ... 

CONNECTIXG DEVICK-G. A .  SCH:SAvnm 
and H .  G. S�IOCK, Den ver, Col. I n  this patent 
the invention has reference to electrical connec
tions, and more particularly to a connecting 
d" vlce for telephone, telegraph and electriC 
lighting w i res, the Imrl)OSe being to render it 
easy to tap on or take off w i res leading .from 
th" ordinary ser" ice lines. 

T IME-CO:'olTROLLED ELECTR I C  SWITCH. 
-J. W. WOOl>, Mobile,  Ala.  The invention re
lates to electric switches, the more particular I object being to provide such switches with 
means whereby a timepiece may control the 
movements of the switch. l<'urther, It relates I 
to the provision of connections from the time- ' 

p iece to the switch, for enabling the timep iece I 
to be set so as to ca use the movement oi the I switch to take place at any desired moment. 

Of General I ntere .. . .  
CALENDAR .-,T. FERRE RES, Habana, Cuba. 

'1'he Invention rela tes more particularly to cal
endars in which the same numerals and desig
nations of the da�'" of the week may be l'm
pl o�'ed for each mon th in the year by adj usting 
thl'ir relative positions, and also may be used 
for any nu mbl'r of Yl'ars. thus rendering the 
calendar good for an indetinit" period. 

F I H E-}<;XT l X ( ; n S H lm .  - - 8.  (l. STAXU:Y, 
Casp"r, 'Vyomlng. The im'en tion resides In a 
receptacle adapted to contain extinguishing 
matprlal in gran ular or powdered condition, an 
CXllloslvl' cart rldgc arranged w ithin the v"ssel , 
and fust's extending from the cartridge to the 
exterior of the Yessel, the fuses being designed, 
wlwn ignited. to eff�et expl osion of cartridge, 
or ib"l1ltcr, and cause violent breakage of ves
�el ,  and scattering the powder O\'er considerable 
area, and smothering the flames. 

NON·UEI" I LL.\H LE BO'l"1'LE.-A . W I C K E ,  
N e w  York, N .  Y. '1'he invention pertains to 
improvements in hottles and more particularly 
to means whert'by the bottle, after having once 
been tilled and emptied, cannot be reti lled. I t  

Is designed for use in connection with a n  or
dinary form of bottle and readily apil l ied 
ti\!'reto, thus rend .. rlng the device capable of 
mo .. e universal US", and serving to p rovide a 
simple and inexpens!\'e construction. 

HOX.-l<'. E. WARI>, Xew York, X .  Y. The 
und,'rlying (lu "(l08e in this ca�e i s  to provide 
a hox in w h ich the olwnlng movement w i l l  be 
I I m i t ,,<l. 11 I'l" ','n t in g  tl. .. parts fl'om complete 
sl'(la rntion, and which ma�' he con veniently 
h ung on the wall in open (losit ion so that the 
matches may he freely taken from tbe box. 
I t  may bc constru('(�d of puper, card hoa rd. 
wood Yeneer, or the l ike. 

CHliTC I I .-.\ . II. W I C K ,  Topeka, Kan. The 
IHt l'pOSe of the inn'n tol" is to lU'oduce n ('ruteh 
the length of w h ich cun be adjusted to snit  
persons of different height. The special ohject 
hns been to pro\'ide a construction which w i l l  
accomplish t h i s  obj,'ct without t h e  u s e  of 
springs or similar con t .. ivances l ikely to gel out 
of order. 

C A PT I V E  B .\ L LOOX.-II.  A .  lhatvf:, 1 H up 

Uautefeullle,  Pnrls, France. The object of this 
inventor is to enahle ollseryations for military 
or scientific Ilurposes to be made under a 
greater wind pressure 0" at a grea ter altitude 
for a given p ressure of w ind, while insu ring 
g .... ater stahllity of th,, ' car w i t h  a smaller 'I 
tructh'e e!fort than In known systems of cap
th'e bal l oons under the combined conditions of 
st" ('ngth and l ightness necessary In such struc
hires. 

IUtK\D-SLICEH. - II. l<'ItAX K , I.icklngv i l le, 
I 'n. The sl icer Is especially useful for usc hi 
hotels, restaurants, and similar places where 
hread is sl iced in la rge 'Iuantities. The in· 

\'('ntor's a i m  is to p roduce a device which can 
be rapidly operat .. d to sl ice the hread, the con
struction being such as to enable the th ickness 
of the sl ices to be adj usted at w i l l .  

lIII :'oI }<;-DOOH.-O. X. EAItTHO�1 a n d  T. O. 
OAI,I,AHEa, Adena, O h i o .  T h e  object of the 
I mprovement Is to provide an emcient mine 
door for regulating th,' ventilation in mlnps 
and other similar wOI'kings, which Is opl'rable 
by a car for ore. coal,  and the l ike, Ilnd w h ich 
Is so constructed that it opens and closes trans· 
versely of the mine passageway. ther .. by requ ir' 
Ing less room for Its operating than a swinging 
door. 

Bl;'1'TER lIE.\Snn : .\ :'01 0  CUTTEH.-D. l�. 
C U R1'lN,  St. Louis, lIo. 'rhe invention per· 
talns to Improvements in d"vices for weighing 
and computing quantities of butter, · lts  object 
being to produce a device w h ich shall be · simple 
and emclent, and on" In which any given quan 
tity of butter at a given price will  be pressed 
Into shape and cut from the mass of butter. 

Hard,vare. 
HAZOR-B LADE HOLDEH. - S. I,'RAZI ER, 

B ristol, Va. This Is  a device for holding bl ades 
w hen they are III'ing stropped. The inven tor's 
Intention Is t o (lrodue(' a ,Ievk" which is slm· 
(lIe In constrllct l nn and which can be relldlly 
ollel'at�d to seize or rplease the razor blade 
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The "Octopus" Type 

Hol land Submarines 
Superiority 
by findings 

over all other types attested 
of U. S. Navy Board after 

tests in May and June, 1 907. extenSIve 

The Electric Boat Company 
1 1  Pine St., New York, U .  S.  A. 

T H E 

INTER-POLE MOTOR 
FOR 

I N D I V I D U A L  

It' s the I i  g h t e s t .  Inost 

c O ln p a ct of motors. Speed 

ratios up to 6 to 1, on single 

voltage. by field control. 

Sparkless at all loads 

and all speeds. 

Eq uall y satisfactory 1 n a n y 
position. 

See the bulletins and learn 

the details. 

D R I V E  

E lectro • Dynamio CO. 
BAYO N N E, N .  J .  

P H I LAD E L P H I A ,  PA. 

Arcade B u i ld i ng 

P I TTSB U R C H ,  P A .  

200 N i nth Street 

and which w l l l  hold the blade very seetll'ely for 
stropping. 

I M PLEMENT FOR EXTRACTI NG SPIKES 
AND BOLTS.-S. 10'. EUBANK, Columbia, Ky. 
This nall and bolt extractor comprises a handle 
h" 'er, jaws pivoted on the handle lever, a sup
plementary lever, a bolt passing transv.ersely 
through the jaws near gripping edges thereon, 
a cam and ratchet wheel device operable by 
the supplementary lever for compressing tbe 
jaws, and a spring pressed by tbe jaws when 
the j aws a re compressed and expanding them 
when they are released. 

Hea ti n g  and L lehtlng. 

SECTIONAL STAND.-Io'. G. GRUU,ER, Bul
falo, N. Y. The Inven tion Is an improvem" nt 
in stands of a flexible nature, more especially 
deSigned as a support for an Incandescent lamp, 
but usable for carrying various other forms of 
lamps. 'l'he object is t.o provide . a construdlon 
composed of a series of units movable one upon 
the other and forced together by resi l ient means 
which is adjustable, w hereby the frictional en
gagement of the several units may be varIed. 

Ralh" aY8 a n d  Their A 4'ce880rl ...... 
BRAKE MECHAN I S M  FOR I NCLINED 

RAI LWAY S.-S. E. JACKM AN, New York, N. Y. 
The Invention refers to brake mechanisms lor 
Inclined rallways, such as shown and descrilled 
in Letters Patent of the U . S., formerly granted 
to  lIfr. Jackman. His aim Is to provide a 
mechanism, arranged to control the cal' on the 
home stretch, Ind .. penden tly of the occupants 
of the car, with a v iew of checking the speed 
of the car and bringing I t  tina lly to a stop 
a..t the station. Mr. Jnckman has also invented 
another brake mechanism for Inclined railways 
and It  refers to such as  shown and described 
In Letters Patent of the U. S., formerly granted 
to him. The object of the present ImproYem .. nt 
Is to provide a brake mechanism, arrangpd In 
the track and under the control of an operator 
stationed near i t, to check the car speed wholl�' 
independent of the occupants, and to bring 
the car to a stop at the home station. 

STATION-INDICATOR AND ADVEUTI Sl<m. 

-A. r. BO:SNAFFON S, New Orleans, Ln. This 
Invention Is intended particlliarly for lise . In 
stre .. t railway service, but is IIseful In otber 
connections. One object Is to provide an indi
cator which w i l l  be automatically operated as 
the car passes alon g  the track, and exhibit to 
the view of the passengers the name of the 
next station or street crossing. 

C;Ut -DOOH.-R . HALl" Kenora, Ontll rio, 
Canada. This car-door Is to he used allxll lnry 
to the usual door of box cars, and Is espe
cially designed to facllltnte the unloading of 
granular materials such as grain, coal, sand, 
and the like. A mong other obj .. cts of the In
ventor Is to provide a door that will saf"ly 
retain the material while l oading and when In 
transit ; also one which can be readily and 
easily' opened so that the material w i l l  freely 
run out to the angle of repose when it Is de
sired to d ischarge the loaded car. 

SIGNAL SYSTEM.-B. F. MERKEL, Salida, 
Col. This improvement has reference to signal 
s�'stems, the more particular object being to 
provide a system for displaying a target dl
I'ectly over a track where It may be more 
readily seen by the engineer, and for housing 
this target as well as rendering it  invisible 
when not In use. 

SAFETY DEVICF1 FOR INCLINED H'\ I Ir 

WAY S.-S. E. JAO«lIAN, New York, N. Y. The 
Invention rei a tes to devices such as shown and 
described In Letters Patent of the U .  S., former
ly granted to Mr. Jackman .  'I'he aim of the 
present invent ion is to provide a device, such 
as used in pl  .. asure resorts, exhibition grollnds, 
and the 11kI', and arranged to prevent accidental 
return o r  downward movement of the car while 
travel ing up the inclined track portion of the 
track in · cases of accident to tbe p ropelling 
mechanism or other cause. 

Per'alqln:c to Veh icle ... 

FLEX I B LE WHEEL FOR MOTOR .\ND 

OTH ER VEHICLI;;S.-H. 1<'. N I CHOl,S , (:I'l'n
fell Street, Adelald .. , South Australia. .\ us
tralla. The object of !'bls Invention Is to pro
vide a resil ient wheel which shall have the ad
vantages of the pneumatic t i re without Its 
disadvantages such as the liability to punc
ture. The invention relates to w heels of the 
kind c·onstructed wlt.h an out .. r flexible rim' or 
tire and an inner rigid rim, with a series of 
springs arranged between and connecting them. 

I BOLSTJjJR-PLATE FOR VEHICLES. - I. 
B ROAI>HEAI>, East Branch, N. Y .  The purpose 
of this Improvement Is to provide a construc
tion ot bolster p lates for the running gear of 
wagons, particularly lumber wagons, whereby 
the bolster Is held rigid and the use of the 
king bolt I s  dispensed with, whicb latter article 
grea tly Impairs the strength of the axle, and 
wlH'rl'h.v also the bolster cannot be accidentally 
separated from the sand bar. 

POLE AND SHAFT FOR ROAD-VI,m I C U;H. 

-J. A. MONTGOMERY, Walton, N. Y. This sim
ple mechanism, properly applied on the thllls 
of two-wheeled road carts and carriages, In
sures entire absence of their objectionable 
horse motion, retains their thllls permanently 
In their original shape, and the Inventor leels 
justified In claiming that it Is the last part of 
the vehicle to require rellalr or wear out. 

l\o'm.-Copies of any of tbese patents wlll 
be furn ished by Munn &; Co. tor ten cents eacb. 
Please state the n llme of the patentee, title ot 
the Invention, ani! date of tbls paper. 
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THE DEVELOPMENT OF OUR SUBMARINE FLEET. 

The fleet of twelve submarines of the United States 
navy has been created entirely since the war, with one 
exception, the "Holland" being constructed several 
years prior to that time. In the following year seven 
additional submarines, known as the "Adder," "Gram
pus," " Moccasin," "Pike," "Porpoise," "Shark," and 
· ·Plunger," were authorized and subsequently built at 

Scientific American 
results. In three ' runs over the mile course, using 
only her gasoline engines, she averaged a little over 
11 knots, the first run being made at 11.6  knots. Run
ning submerged and using only her electric motors, she 
made a speed of about 10 knots. In the submergence 
test, while going at full speed on the surface, she 
shifted her motive power from gasoline engines to 
electric motors, filled her ballast tanks, and dived to 

Launching a Submarine. 

Elizabethport, N. J. The " Holland," which was pur
chased for purposes of experimentation and practice, 
is 54 feet in length over all, of 10 feet 3 inches beam, 
and of 74 tons displacement when submerged. She is 
driven on the surface by gasoline engines of 45 horse
power, and when submerged by an electric motor of 50 
horse-power. She carries one torpedo tube. The other 
seven submarines are enlarged and improved "Hol
lands," 63 feet 10 inches in length, 11 feet lOy:! inches 
in diameter, and of 122y:! tons displacement submerged. 
The motive power consists of a 160-horse-power gaso
line engine, which drives them at about 8y:! knots on 
the surface, and a 70-horse-power electric motor which 
gives them, when submerged, a speed of about 7 Y:!  
knots. In 1904 Congress authorized the construction 
of four additional submarines of much greater size 
and efficiency. Three of these, known as the "Cuttle
fish," "Tarantula," and "Viper," are of one type, the 
"Octopus" being larger than the others. Although they 
follow broadly the general design of the earlier boats, 
they are much more powerful, have a wider radius of 
action, are of greater structural strength, of higher 
speed, and possess superior maneuvering qualities. The 

Running on the Surface. 

a depth of 20 feet in 4 minutes and 20 seconds. In 
the test of the automatic devices for blowing the ballast 
in order to allow the boat to come to the surface in 
case of accident, she rose from a depth of 40 feet in 43 
seconds. In the twenty-four hours' submergence test 
in 30 feet of water, she carried down a crew of six
teen men, and came to the surface next day with the 
men in good condition. The "Octopus" has been tested 
as to strength and watertightness by actual submer
gence to a depth of 200 feet. 

• • • • • 
SIMPLE EXPLANATION OF MODEL BASIN METHODS. 

( Continued from page 418. ) 

ried on in open water, unless model basins in the fu
ture are built of much greater dimensions than those 
now existing. In the particular case we have been con
sidering, the wetted surface of the ship was 38,230 feet. 
The coefficient of friction for a ship 500 feet long in 
salt water is from Tideman's tables 0.00904 and the 1.83 
power of 20, the speed of the ship in knots, is 240.37.  
Hence, the frictional resistance in pounds Is 38,230 x 
0.00904 x 240.37 = 83,100. The total resistance at 20  

knots is ,  then, 207,000 
pounds. 

As a rule, since the 
practical application of 
model basin results is in 
connection with power, 
we wish to calculate �not 

three submarines of the "Cuttlefish" type 
are about 80 feet long ov�r all, 12y:! feet 
in diameter, and displace 175 tons. On 
the surface they are driven by gasoline 
engines at a speed of 10 knots, and in the 
submerged condition the electric motors 
have driven them over the mile course at 
a speed of 9 knots. They are supplied 
with a submarine bell signal system for 
communication with the surface. They 

Rising from a Dive. 

resistance, but what 
is known as effective 
horse-power ; that is 
to say, horse-power 
which would be ab
sorbed by the resist
ance at the speed of 
the ship. In the case 
in hand, for in
stance, the resist-

DECEMBER 7, 1907. 
complicated in the telling, but by the use of forms and 
tables developed by experience it is rendered compara
tively short and simple. 

The law of comparison as applied to ships is a spe
cial case of the general mechanical law of similitude 
connecting the operation of any kind of model with 
the corresponding full-sized object. It is appl icable to 
machines, such as steam engines, ventilating fans, 

Interior ot Submarine Looking Forward. 

screw propellers, and others. It is necessary, how
ever, that certain conditions be satisfied, the essential 
conditions as regards the motion of liquids being that 
the motions should be similar and that the pressures 
at corresponding points should be in the same ratio as 
the lineal: ratio between model and ship. This condi
tion is fulfilled as regards the waves created by models 
and ships, careful observations and comparisons hav
ing shown that they correspond very closely, indeed. 

Fig. 2 shows, for instance, the wave line, forward 
and aft, as measured against the side of a large United 
States battleship on trial and the corresponding wave 
line deduced from model experiments in the United 
States model basin. The coincidence is seen to be 
close, being practically exact as regards length of 
wave and within the limits of error of observation as 
regards height. On the actual ship the extreme height 
of the bow wave forward is some 16 or 17 feet above 
still water, while the height of the bow wave of the 
model at corresponding speed was only about 8 or 9 
Inches. There generally seems to be a slight tendency 
for the bow wave forward to be a shade lower than 
would be indicated from the model experiments, while 
the wave as measured aft is a little higher ; but gen
erally there is so much broken water aft on the full
sized ship that the wave is measured high. 

In the case of the waves the uniform pressure of 
the atmosphere has no effect upon the result. Prac
tically the same wave would be created if model or 
ship were running ip a vacuum. When it comes t1 

eddy resistance, however, the case 
is different, particularly eddy re
sistance around submerged objects, 
such as struts. Here the pressure 
of the atmosphere results in the 
fluid pressure at any given point of 
the model being much greater than 
it should be to correspond with the 
fluid pressure at the corresponding 
point of a full-sized ship. This ex
cess pressure may prevent the 
formation of eddies in the case of 

I � 

The " Octopus " Diving. 

submerge by filling variou s ballast tanks dis
t ributed throughout the boat. The reserve of 
buoyancy when in diving trim is from 500 to 
1 .000 pounds. To navigate the boat submerged 
the propellers are started, and by means of the diving 
rudders, which are turned downward, the axis of the 
vessel is incl ined by the bow from 5 to 10 degrees. 
To maintain submergence after reaching the desired 
depth the diving rudders are shifted and the boat is 
thus held at the required depth. The process of diving 
is as follows : Water is admitted to the ballast tanks 
until buoyancy is reduced to the desired degree, which 
is generally between 500 and 1,000 pounds. The pro
pellers are started and the diving rudders put down, 
the vessel descending on a downward incline. To 
return to the surface the diving rudders are put up, 
the boat traveling to the surface on an upward incline. 

ance at 20 knots is 
207,000 pounds. A 

THE DEVELOPMENT OF OUR SUBMARINE FLEET. 

The trials of the "Octopus" lately carried out by a 
special trial board of the navy gave very gratifying 

speed of 20 knots is a speed of 2026.6 feet per minute. 
Hence, the resistance will absorb 419,500,000 foot
pounds per minute and the effective horse-power would 

419,500,000 
be -----" or 12,700 in round numbers. 

33,000 
The pr4;>ce!!s 4escribed above may seem somewhat 

the model which would appear if the fluid pressures 
were reduced to correspond to the pressures around 
the full-sized ship. This would not be the case behind 
a square stern-post, for instance, because the area in 
rear of this would be full of eddies for either model or 
ship. But w.e might have cases where eddying around 

( Continued on page 433.) 
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UNITED STATES NAVY NUMBER 

UVIRGINIA" "NEW JER�EY" Torpedo.lw.RI D, ... troy"r 
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400 tOllo-Speed 80 knots. 
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•. IIt'LL" 

12, 150 t()Il�-SpCcu lH knot�. 
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THE TRUE SIGNIFICANCE OF THE PACIFIC CRUISE.-1HE DEPARTURE OF THE BATTLESHIP SQUADRON. 
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Fay& Bowen Motor Boats 

A 1908 WINNER 
The Fay & Bowen 25-foot . . Special " shown 

above is the handsomest thing in its class fOr IgoS. 
Copper-riveted, all woodwork counterbored 

and plugged, entire top and interior finished in 
mahogany. 

Fitted with a Fay & Bowen 7 H. P. double 
cyli nder engine it develops a speed of 10 miles 
an hour, and it  actually makes it, over a measured 
course. Steering wheel both at bow and at side . Engine speed controlled bo th forward or aft of 
engine. Photographs and blue prints sent on applica
tion. Fay & Bowen engines are reliable, simple and 
not sensitive The Chicago-Mackinac endur-
a nee rp.ce for 1907 was won byour engine, 

If  :you want a motor boat or marine engine you 
owe It to yourself to write for our free catalogue. 

FAY & BOWEN ENGINE CO. 

Young Man, Are You Quick at Figures ? 
This is one of the questions the prospective 

employer will ask you. 
Haven't  you heard in your own experience 

something like the following-" Give Mr. So and 
So a show-he's the best man in the office," or 
" Send for Jones "-" he is good at figures." 

What is sllch a 1�eputation worth to you when a 
valuable vacancy occurs in the store, shop or office .i' 

Don't put off another hour to write for our 
Free Book . . . Rapid Calculation." Every day's start may mean dol lars ; you don't put off eating 
until you starve ; don't  put off writing until  all the 
ambition and hope are starved out of you. Address 

COMMERCIAL CORRESPONDENCE SCHOOLS 

_l{,eJlsl_' 
Four Cycle Marine Engines 

I� (}mlrallteled steady 
reliable under 

weather condi-

Jump Spark Igni-

tion, Auto Type. 
Built from 3 H. P. sin2'ie 

cyl. to 20 H. P. four cyi. 

in HiE'b Speed EnEines. 

Our Heavv Duty Slow Speed Enilines, 
7 H. P. 'in�le cyi. , 14 H. P. double cyl . . 28 H. P. four 
cyl .. 45 H. P. fou r cyJ.. are 2'uaranteed to develop their 
H . P. ratin� at slow speed. 

Send for Catalo£, No. 30. Free. Write to-day, 

REGAL GASOLINE ENGINE CO. 
62 W. Pearl St., Cold'Water, Mich. 

e' l i  Send You This Velvae Razor 
Strop for 30 DAYS F R E E  TEST 

'\·lth thi!l strop you c:m always keep your 
razor edge In perfl:!(ot shavin;.:--'· shape." 

'fills st1"011 is m:ule on a new and sl'leuUftli 
prIncipiI:!. 

The leather is all smooth-and�ven-tibered, fine
gr:l!lIotd col t-skin. 

' I  he t;bnrpl'u �ide is treatotd b y  (lur special 011. 
ftlling prol"ess-w hil"h aLs< olutely cJOStS the pores 
-:Illd I,repnres thot surface so that drawing the 
ra1.nr ovt!r i� fOllllS n. '·8("1111'" or &n('Uon. 

This vacuum hold� th ... rnor-blade !!IoKe to the 
Imrfaee, nnd prolluces an exceedingly kef'n, 
tsllllrp ("lItt i n g  f'dgf'. 

Theil a fl:!w strokes on the whet. like surface 
of thot ftnlsh sHe of the strpp puts your razor in 
conditioll to relllow the tou}rhest and wiriest 
beard w:lhout n bit of plllllng or 8�rat�hlng. 

The velvet.finisht-r and the \"B�UUIll sharpener 
give us the name-

YUYAe RAZOR STROP 
Now. w e  don't ask you t o  take this razor just 

on our " say-so."-
"'e W811t you to prOH·.1twOllt to your own 

satisfaction-
We'll l'lotl1d YOIl a Yt"hac Razor Strop postage 

p
r)p���a�l�� i�

c
;JI:�a;o����o:� If �'OU don'� find 

It jUl'lt as w e  say-send It b:H'k and we will re
fund your money without a word. 

Yelvac Razor Strops are made in two slzt'�-2x19, e l .i'5, and 2313::.13, *1 .50. W l ite to-day for 
free booklet, " Hints on Ensy Sha,·ing." 

SEALSKIN SW ATY STIlOI' CO. 
168 We.st 2d Street, Ottumwa, 

• 

Valuable Books 
� 

Home Mechanics 
for Amateurs 

1'hls book bas achieved anun aralleled success In one p week, and a Special Edition of ",(XX) copies has been ordered. It Is by far tbe 
largest and best book on the subject ever offered at such a low price. It tells bow to make tblnj(s the 
�����:fi��:e��:,IY;� ��fi prove of v8Jue to youmuch more than you realIze. Do tblngs with your 
bands. Send for a circular "tYing contents-the circulars cost only a cent- the �gg� ��.ro�tJ'�ld. o�f f�: 
to face you would' be the 
fttst to purchase. The Orst large edition Is almost 
gone, order to-day . 

J 

I; 
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�, 

n O M E  
MEC I-l NfC8 

/" AMATEURS' 
BI (;(iDJtol! lot. IIOfJCir:., 

.1i>I 

�t� 
....... '-. ...... 

89011 Court Bldlr· , Rooheoter, N. Y. 31'0 ]'o.lI"e" :i�6 Enll"ravinlrs 
" TilE SCIIOOL OF PROSPE IIOUS G IlADUATE!!." 

REVI SED alld EN J,ARGED EDITION 

The Scientific American 

!m� �n!a�r ��at�m9S�l1lco! � t y clapedi iI �:�:�:� 
t�-'1�Ys:;'���� �1;!��5!,OUl'.f'If���':lft�'1��?,°i>eorIB' III. 1 5 ,000 R.ecelpts. n4 Pages. 

CULVER SUMMER 
NAVAL SCHOOL 

Offers the most delightful 
as well as the most bene
ficial summer outing ever 
devised for boys. Instntc-
tion in sailing', rowing 
and seamanship is give1. 
in U. S. Navy cutlers. 

Lessons in swimming, dancing and boxing. 
Tutoring in any study. Beautiful and 
healthful location. 343 cadets from 3I states 
last summer. Beautifully illustrated cata
logue mailed on reques�. Address 

Commanding Officer, 
CULVER, IND. 

Price, SIi.OO ill Cloth. 86.00 in Sheep. $B.IiO 
i ll Half lUoroeco. POllt Free. 

'.rhls work has been re ... vised and enlarged, 
900 New Formulas. 
The work is .0 arranged as to be of use not only to the specialist. but to the 

�eneral rea der. It should 
h�inee �D� 1 ��:k81Co:�erI 
circular containing f u J 1  
Table of Contents will be sent on application. Those who already bave 'h e Cyclopedia m ay obtain 
tbe 

1901 APPEN D I X .  
Price, bound In cloth, $1,00 postPal_d_. __________ �--� 

Stage I l l usions and Scientific Diver· 

ns, Includi ng Trick Photography 
Thi. work appeals to 

:r�s a:;-glgr��ea��8ta�t� tractive holiday books of tbe year. Tbe l11uslon. are illustrated by tbe highest class of en�raVa Ings, and the exposes ot 
tbe tricks are. in many ;���ld��t���� �h et::'� selves. Conjuring. large stage illusions. Ore-eat· Ing. s w 0 r d-.walloWln"

j ���
ri
���U���len� 'in��, automata, curious toys, 

f�"f::c'k����dPp�:o::���: tion of moving photo-
f�:lb�� a:�d allll:.����t makinll a hand�ome vol. ume. It Is t a s t e fu l l y ���;Y�d��� b�yU��e trg: fesSlOn to be the Stand-

8y A. A. H O I'KINa. 568 pages�r& ���kp�l� 1���: 
MUNN " eo., Publi,h.ra, 36 ' Broadwar. NEW YORK 

ELECTRICITY 
is the most wonderful power of the present day. 
Master it, and you have mastered the best-paying 
calling of this " live-wire " century. 

We teach Electricity practically in our seven-story 
school building, the most completely and expensive
ly equipped of its kind in the world . Booklet " K "  
FREE. Write for it TO-DAY. Eighty pages 
that are richly illustrated and deeply interesting. 

NEW YORK ELECTRICAL TRADE SCHOOL, 39 W. 1 7th St. 

Address Envelopes 
with a simple machine, 

3,000 per Hour. 3c. per Thousand 
Pac=simile of Typewriting' 

like business correspondence. 
Also addresses tags, statements, invoices, bills of lading, 
notices, receipts, record blanks of any kind--anything-
everything. 

30,000 Addressographs in Use 
Write To-day for indestructible pn'ntillg Plates and catalog. 

ADDRESSOG RAPH CO., 232 W. VAN BUREN ST., ( H  C GO 

Use Beaver Boards Instead of Both Lath and Plaster 
Sold all over the United State" and at e",port on merit that wiUII repeat orde1'8. P O S I T I V E LY T H E  I D E A L  W A L L  A N D  C E I L I N C  M A T E R I A L  

Otowqo DesiiDe Exterior. 

We build Portable Hou.es 
any desi2'n to order. 

Made from pure wood fibre pressed into solid paneis 
-Nail direct to studding. doing away with lath, plaster and wallpaper - Take any tint or color, giving exquisite 
artistic effects- Insulate and deaden sound -Make build
ings warm in winter, cool in summer. Investigate be
fore building. Finish off your third floor or cottage and 
be convinced. They speed construction and save money . 

Six Kind .. I 
Beaver Flnl .. hed Wall Boards Beaver Fire-Proof Boards 
Beaver Indurated Boards Beaver Veneered Pagel8 
Beaver Coated 8JdlnC Beayer Feld8par Sldln&, 

Our hand80mt. il1ustra.teJ Beaver Booklet tells all about them j free with 
sample for the asking. 
The n ... nr .auul.durlng Co., General Offices, 2�8 Perry St., Buifalo, N.Y. 

i: ,,'1 �, 11 �t' : ;�¥ 
t 1@ ........ �.£.,. 

...... � . Al 
Otowe2'O Desi&n. Interior. 
Attractive and Substantial. 
Write for information on 
Beaver Portable Houses. 

WEBB FLEXIBLE SHAFTS WATERMAN 
C A N O E  M OTO R 

���l� ne�e�fi'l.p�t�ou��d"B'r\\rra Can be tied in a knot and still give efficient 
service. The)' are unequalled for flexibility, strength, and durahility, have no back-lash and 
do not heat up. Supplied in any' lengths de_ 
sired, and in sizes from Yo inch to * inch. Buffing and grinding attachments and wire 
belting also a specialty. Prices, etc. , on request. 
WEBB MANUFACTURING CO., Newark, N. J •• 

canoe tOto 12mUes an bour. Gral lron 
rJ��d��"n�p�s��p���Jf���� c.:r':,,::: 
��t'i:'dat\��!p�<1,..l';mtEl��i \�c���:. Immediate delivery. Send for catalog. 

WATEKlIl.I.N )IAKINE )I0TUR co. 
1509 WeaL Fort St., Detrolt, MIch., U. S. A.. 

At 
Christmas 

Time 
� � careful to guarct 
against inferior articles and 
substitutes. To get the best, all
around rrvolver, simply ask for the 

IVE R 
JOHNSON 

lafety R I Automatic evo ver 
b e  sure that it IS a 

gen u i n e  I v e r  Johnson. 
look for the Owl's 

Head on the grip. 
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GUNS AND ARMOR 
If  the primary function of a warship is  to give and 

take hard knocks, it  is not stretching the point too 
far to say that the greatest development in our navy 
during the past ten years has been in the matter of 
guns and armor. In 1897 Our navy was in a parlous 
state in respect of its powder ; and, although the guns 
were serviceable, they were sadly be· 
hind the long-range, fiat-trajectQry, 
pieces of some of the foreign powers. 
'When war was declared, our ships, 
with few exceptions, were armed with 
guns of low velocity and energy, and 
their magazines were filled with the 
already out-of·date brown powder. At 
the battle of Santiago our ships were 
at times absolutely enveloped in 
dense billows of the smoke of their 
own guns ; and, in spite of the com
paratively close ranges at which the 
running fight was carried on, the 
number of hits, as determined by a 
careful subsequent investigation by 
our naval officers, was only two out 
of every hundred shots fired. Since 

Scientific American 

flight, a wider danger space, and far greater likeli
hood of hitting the mark. The accompanying table 
embodies the latest types of guns, with which the 
majority of the ships of the Pacific fleet are armed ; 
and a comparison of these with the corresponding 
pieces mounted during the war shows what a great 
advance has been made. 

That the remarkable increase in the fighting power 
of the ships of the Pacific fleet is due to the 
improved guns and powder, is well shown in the 

6 '!" .30 CAL . w! '1 8  TONl.  

6'�  35 CIIL . wr s .  2 To_ 

c..  50 CAL . W !  8.2 TON� . 

DEVELOPMENT OF 6-INCH nUN, 1883 TO 1901.  
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Sampson's fleet at Santiago and the battleship "Rhode 
Island" of the Pacific fleet. The total energy of all 
guns firing at their maximum rate of speed, with care
rl< lly aimed shots, was for the "Oregon" 819,456 foot
tons ; whereas the total energy of all guns during the 
same time on the "Rhode Island" would be 3,927,172. 
The increase in efficiency of the modern gun is largely 
due, moreover, to the greatly accelerated rate of fire ; 
and this has been rendered possible by improvements 
in the mounting of the gun and in the breech mechan-

ism and loading arrangements. One 
of the most important improvements 
conducing to rapid fire is the means 
adopted for enabling the gunner to 
hold the gun steadily upon the target. 
In early guns the sights were mount
ed upon the gun itself, and moved 
with the gun at every recoil. Now, 
the sights are mounted upon a sleeve 
which carries the trunnions, and in 
this sleeve the gun recoils. The man 
who traverses and elevates the gun 
stands on a platform, which is sup
ported from this same sleeve ; so that 
the gunner and his sights, which are 
of the telescopic kind, are not dis
turbed by the discharge of the gun, 
and he is enabled to keep the cross 

the close of the war, our 
Xaval Bureau of Ordnance 
has done most creditable 
work as its share of the 
general imprOVement of 
our navy. I t  has develop
I'd a powder which is giv· 
ing high velocities, with a 
relatively small amount of 
erosion. The bureau earl�' 
became satisfied that, if  
erosion was to be kept 
within reasonable bounds, 
it was necessary to elim· 
inate the powerful but ero· 
sive nitroglycerine, and de
velop, if pOSSible, an all

" 'eight oC gun, 12.7 tons. I.en:,rt h ,  2, feet.. Weight of po,vder charg .. , 59 pounds. ''' elg-Ilt oC projectile, 165 pounds . 

wires in the eye-piece of  
the telescopic sight upon 
the target with great ac
curacy. Other important 
improvements are found in 
the methods of bringing 
the ammunition up from 
the hold and loading and 
firing the guns. The 7-
inch guns and all calibers 
below open the breech with 
a horizontal lever, one sin
gle sweep of which unlocks 
the threads of the breech 
plug, withdraws the plug, 
and Ewings it clear of the 
breech. The 8-inch rifle 
and all calibers above this 
open the breech with a 
crank, the plug being too 
heavy for manipulation by 
the swinging lever. Un
doubtedly the most inter
esting gun carried in Ad
miral Evans's fleet is the 
new 45-caliber piece, which 
weighs 53 tons and is 46 
feet in length. It flres a 
projectile weighing 870 
pounds with a charge of 
smokeless powder weigh
ing 335 pounds. The pro
jectile leaves the muzzle 
with a velocity of 2 ,700 
feet per second, and a cor
responding muzzle energy 
of 44,025 foot-tons ; or sur
fici€llt to lift the "Lusi
tania" bodily out of the 

nitrocellulose powder. This 
has been done ; and as far 
as oUI' information goes, 
there is less trouble with 
erosion in our naval guns 
than in those of the for
eign powers. The only 
drawback, and it  is one of 
some consequence. is that 
a powder chamber consid
erably larger than that 
necessary for high-nitro
glycerine powder is neces
sary ; and there is a con
sequent incr€ase in the 
size of the charge, and a 
call for greater stowage 
f3pace in the ammunition 
rooms. The grEater veloc
ity and power of the guns 
with which our latest ships 
are armed are due, mainly, 
to the use of smokeless, 
slow-burning powder. The 
advantage of this powder 
lies in the fact that its 
slow rate of burning en
ables it to give off fresh 
volumes of gas during the 
whole of the time that the 
projectile is traveling down 
the bore. The earliest 
black powders ( and in a 
less degree the brown pow
ders ) were ignited almost 
instantaneously, and their 
whole mass converted into 
a volume of gas at high 

In lizzIe velo ... t )·, 2.�·(l(l f,·"t pcr ",'co",l.  lll n zzle ener:,r)', 8,3�9 foot·tolls . Perforation K rupp armor 

Ilt 3,0011 l'S " d o;, fU i uche". 

SEVEN-INCH RAPID-FIRE GUN MOUN TED ON THE SIX BATTLESHIPS OF THE " CONNECTICUT " TYPE. 

'Vel/1:bt of gu n, 5:3 tOil". Lengtb, 46 feet. 'Velgbt of po,vder <'il sr:,re, 3'35 poullds, Wel/1:lat of proje(,tlle, 870 pounds. 
lUu zzle velocity ,  2,700 feet pc .. ,ecolld. M u zzle energy, -14.02., foot·tolls. Perforation K rup p  

arnlor at 3 , 0 0 0  )·srd .. , w . a  iuch,,". 

THE NEW NAVY 12-INCH GUN ON TRANSFER CRANE AT PROVING GROUND, 

water. 
A problem in connection 

with the designing of big 
guns which calls for very 
careful planning and work
manship is the control of 
the recoil. Newton's well
known law that action and 
reaction are equal and op
posite comes into play 
when a shell is fired. At 
the instant that a 12-in�h 
projectile is driven from 
the muzzle of the gun with 
an energy of over 44,000 
foot-tons, the gun itself is 

pressure, whoGe pressure 
fell rapidly during the travel of the shot, until, at the 
time the projectile left the muzzle, it amounted to not 
more than about a ton and a half to the square inch. 
In the new guns, the continual formation of gas dur
ing the travel of the projectile serves to prevent this 
rapid fall of pressure so effectually, that, if the pro
jectile is started under a pressure of say 18 tons to 
the square inch , at the instant of leaving the muzzle 
it is still under a pressure of  as high as 6 to 8 tons 
to the square inch. The result is seen in the fact that, 
whereas the velocity of the guns used in the Spanish 
war was only about 2,000 to 2,100 feet per second, the 
velocity in 0111' present guns is from 2 ,700 to 2,800 feet 
per second. This increased velocity has a double ad
val}tage ; for since t.he energy inc reases as the squarr 
of the velocity, there is necessarily a great increase in 
the striking energy at all  ranges ; and. secondly, the 
higher velocity means a lower trajectory or curve ot 

accompanying tabular comparison of the total energy 
of fire in five minutes of the battleship "Oregon" of 

driven in the opposite di
rection, backwardly,  with exactly the same energy ; and 

( Oontinuecl on page .\2.} . )  
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H I N TS TU CORRESPO N DENTS. 
Hame. and Addr ••• must accompany an letter. or 

no attention will be paid thereto. This 18 for 
our information and not for publication. Beferencea to formf'r artlclps or answers should give 
date of paper and page or Dumber of question. Inquiries Dot answered io reasonable time should be 
repeated : correspondents will bpa r In mind that 
some a nswers require not a little research, and, 
though we endeavor to reply to an either by 
letter or tn tbis d€"partment, each must take 
bls turn. Buyers wishing to purchase any a rUcle DOt adver
tised i n  our columns will be furnished with 
addresses of bouses m anufacturing or carrying 
the SRme. Special Written Information on matters of personal 
rather than general interest caDnot be expected 
without remuneration. BCie��:c 

a ti���fflc�uP�l��enlt� ::���r��ct� may bf> 
Books referred to promptly supplied on receipt of 

price. Kinerals sent for examination sbould be dlstinctl1 
m a rked or labeled. 

( 10637 ) E. H. S.  asks : Kindly advise 
me If �·ou have a SLPPI.E �I E��' that treats of 
the different kinds of molecul a r  vibrations 
known to sci .. nc... What I mean Is this : I 
have h .. en told that there are kn own 84 

octaves of ,·Ibrations : the octave of heat aboy� 
I Igoht. then l ight. next the photographic spec
trllm, and next the X - ray . :-.row. what I want 
to know Is  In what order do they come, and 
th� n a me of !'a ("h . A. There may be IH 
octl,,·!,S of vibrations. Of that we do n ot 
know. F,,·!'n if there he. not a l l  of the octaves 
are occllpled. The lowest n umher of vibrations 
in sOlmrl is 1(1 Iwr second. The ahil it�' of the 
ear to hear ends at about 40,000 ylbrations 
p!'r sec(md. I1 .. a t  vibrations can be distin
goulsh .. d for some d i stance below those of l ight. 
not above l i ght, as you state. A bove the vibra
tions of l ight come what are termed ultra
viol!'t vihrations for several octaves. What 
may he heyond these we cannot certainl y  say. 
X-ra�·s a re not vlhrations in the usual sen se of 
the t!'rm. You woulrl he interested In this con · 
n ect lon in Dllncan · ,  · ·X!'w Knowlerlg ...  " price 
$2,  and in Whetham·s "Recent Development 
of PhJ·sical Science," price $2. We sha l l  be 
pleaserl to receive YOllr order for one or both 
of these or any other books. 

( 10638 ) W. J. H.  asks : 1 .  When the 
ship crosses the l ine of the equator, does the 
n .. edle in the ma riner's compass deflect ar,d 
point to the south pole ? A. A magn!'tic 
needle has two ends : one .. nd is  dl recterl to
wa rd the north. anrl the other toward the 
south pole of the ea rth . A II over the world 
civi l i zed ppople u,p t he north end of the com
pass n .... dl .. to stepr hy : the Chln .. s" use the 
south end. There i, no change whatever In 
the magn .. tism of a needle IIpon ('rosslng the 
f'fJu n tor, n o r  in i t �  n se as a guide to a ship or 
travel!'r. I t  is wholly a matter of IIsage hy 
which end onp shall  ste .. r. 2. Is there any 
rl liTer!'nce in the " I stance that a cannon w l i l  
""n rl a b a l l  o n  either t h e  l a n d  or the sea ? A .  
Wa ter a n d  l a n rl  a l ike h a v e  n o  "iTe('t upon the 
dl,tan('" a cannon ('an throw a shot. Tlte pres
sllr!' of the gas In t hp gun alone determin .. s 
the distance the hall  w i l l  go. 

( 10639 ) A. H. G. asks : 1. In the case 
of eleetrol r , i ,  of water system hy ove rhead 
trol l!'r ea r srstem. is the ea ting awar of pipes 
where tlIP Cll rren t entprs or leaves the pipe ? 
A. The plecirol rsis of water pip"s and other 
meta l hr til<' retllrn cu rrent of th ... troller l ines 
takps p l a ce whprp the ClI lTen t Ipa ves the pipes 
or mf'tn l!"i .  2.  I n  m orlf'rn pra ('t i c'p' , i s  i t  � l l m 
ficlen t  to Itave !'Iectric w e l d ",l  j oints or ra l l s .  
or shou l <l a ret u rn  w i re hp p rovided : if  RO. 
should it he O\·prlt ead o r  IIn d!'rgrolm d ? A .  
I f  t h e  r a i l s  a re p roperlr w .. l ded. n o  hetter p ro
v i s i on for til(' ret urn o f  t lte curren t  under 
ground can he made. Xo w i t·e is req u i red . 

( 10640 ) J. V. G. H. writes : When 
ga thpring somp wild flowPl"s this morn ing T 
fonnd ( n mong- an ahundan c(I of o u r  com m on 
rl'd or l i l ac thistie)  a thistle with pure white 
hlossoms. Will �·ou kindly i n form me if t l . ,S  
is  a common occurrence ? A l so about the pos
"ibl<' explana tion for this l oss of color, an d 
whether the�· continue wh i te in coming years, 
and !',""n woulrl originate a new species ? A. 
The common thistle occasional l y  has white 
flowers. We do not know whether n, ;s peculi
arity could he transmittprl h�· the speds or n ot .  
O n e  w ()u l rl hardl�· care to p ropagate thistles 
even to d"termine so interpstlng a qm'stion . 
I t  Is q u i t e  common in manr plants that white 
flowers appear i n  place of tho"" of the 11sual 
color. I t  i, a l so trup of a n i m a l s .  This is not 
con sid .. red a s  the origination of a new species. 
This v a r i a t ion in the thistle is  mentioned in 
the botan ies . 

( 10641 ) H. W . .T. writes : 1. To what 
degree of hea t has w i re glass been tested with
out r lelding in anr war ? 2. To what degree 
has it  been heated and then p layed upon by a 
flre hose without rieldlng ? I have had some 
ver�· h igh figures gi yen anll would like correct 
Informat ion . A. The claims on behal f  of wire 
golass, as we und .. rstand th�m, are not so much 
that it  does not · 'rield" C in the sense of crack
Ing) und,'r  h i !(h tpml",ra t u r!' wh�thPr foll ow"d 
by a str('n m of ("old wll tpr o r  not. hut tlt a t  It 
r()ma ins in pla('p a ftp!" I W'ing- ( ' t'H ("kpd. I)l"('vpnt
Ing sudd,'n d m f t s  a("("< ' I ! ' l"H ting a fi r!' . We have 
n o  concl usin'  figl1 t"p� ('o \'p ring- t hf' tf'sts you 
desc rihe, hut H I'P t>n dI'H \'oring to obtain them 
and hope to give them later. 
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�LIFE II THE IAVY--.. 
Would you like a good position paying $16 to $70 a month and "free living 

. expenses, with a chance to increase your earnings by various al lowances-a 
position that will give yuu a liberal pension if  disahled-a position in which 
thirty years' service entities you to retirement on three-quarters pay ? 

There is an opportunity in the Navy for the young man of good ch aracter, 
sound health and ambition ; there is a chance for the man with a knack for 
mechanics to fit himself for a trade at the naval school s-to prepare himself 
to earn a good living either in or out of the Navy-an opportunity to develop 
a sound physical body , to breathe pure fresh sea air,  to indulge in various 
forms of athletics. Anyone who proves himself especial ly capable may 
become a warrant officer, and later try for a commission. 

Specloal advantages are offered to men with a trade . If you 
. are a mechanic,  an electricia n ,  a stenogra

pher, an accountant ,  a drug clerk, or a baker or cook , y ou can enlist at an 
lIlcreased rate of pay at the start, and serve at your trade, taking ad vantage 
of the different trade schuuls-there being no cost for tools or text books, 
and your pay and living continuing j ust the same. 

If  you would like to knuw all about life in the Navy , send. for an illus
trated booklet, It tells you about the opportunities offered, all a bout a 
d epartment of the govern ment service that is fasci nating and attractive for 
the young man of ahility and high aspirations who wants to serve his country 
while he helps himself-a service in which the opportunities for travel exceed 
tho$e of any other govern ment position . It also describes fairly the hard
ships to be endured i n  the Naval Service. Address 

B U R E A U  O F  N A V I G A T I O N . B o x  3 9  
Nav y Department. Washington. D. C. 

INDEX Of- INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

November 26, 1 9070 
A N D  E A C H  B E A R I N G  T H A T  D A T E!  
[See note at end of lial about copies ot these patent •• ] 
Acid, obtaining n soluble gl u t inous sub-

8tanl�e frow tang. E. 1 l 1'1'I'WUIlII . . . . . . . 872 , 179 
Agricultu ral lW l'leuu" l I t , L. A . ..-\slJi l lwull  . . . .  872, 316 
All' drie r, I" . '1', �tal'e . . • . . . . . . . . . . . . . . . . . .  g72,027 
Air drier, E .  W .  Cooke . . . . . . . . . . . . . . . . . . . 1;72. 054 
Amusement ul'pa,·u tus, 11. B. Hle� \ .  . . . . • . .  H72,203 
Amns('IU£>n t ut'v lee , ,Y o  J .  Brownt' . . . . . . . . . .  871 .777 
Animal boo t ,  (l ruft,  .1.  .J . FHzgi lJhun . . . . . .  872,000 
A n i m a l  trap, K. R.  )Iarks . . . . . . . . . . . �71 . 8o!l 
Animul trap. J .  W. Gates . . . . . . . . . . . . . . . . . . 871 , 989 
Automobile ba ttery BUppOI·t . :So R. Bai ley . . .  872,213 
A u tomohlle body. Thomas & i\loore . . . . . . . . . . 872 ,O:n 
A utomo�lie chair. A .  L. Moss . . . . . . . . . . . . . .  872 .247 
Awning, ('tlllO£". W. B. 8herman . . . . . . . . . . . . .  872.088 
Axle spindle . J . S tickney . . . . . . . . . . . . . . . . . . .  872,030 
Axl(>s, ml'sn s for ta king up wear on ve-

h icle , W. A. Short . . . . . . . . . . . . . . . . . . . .  872 , 1 55 
Baggage or freight t rn n sfel'rlng system; B. 

H. A l vey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872,212 
Bag'S. appn rn tns fol' packing predptprmincd 

quantities I n .  T.  W h i tehorn . . . . . . . . . . . . .  872 . H l I  
H a lt . a rt ificia l . .T.  < l . Henzel . . . . . . . . . . . . . .  871 .fi�5 
Bale tie. E.  H . Vance . . . . . . . . . . . . . . . . . . . . . .  872.266 
R a n k , �avl l1�s.  J. L. I,eslwr . . . . . . . . . . . . . . .  871 . s74 
Ba rrel.  hooplpss. ,T. C .  & C .  A. Parker . . . . .  R71 .81 7 
Hu rTe) pl t('hlllg eqn i pme>n t . P. Sb{"l'rPT • • • • . .  R7 1 . �2!l 
Basket, frui t , A. G. Y l e n t  . . . . . . . . . . . . . . . . R72. 206 
Bearing. ball, P. J. McCullough . . . . . . . . . . . 871 , 949 
Bearing fnr yunlt and snfe door j n mus , 

ndjnstahle holt , .f. H. Williams . . . . . . . .  R71 . R44 
Beal·lng. trolley whee l .  W. M. Caswell . . . . . . 871 .!l1 :{ 
H(>nt4�r or mixPT,  Savn.lH' & Ma l'C'hpsSE"H ult . .  R71 . �fl5 
Redding roll . G. R . <1 nll<l . . . . . . . . . . . . . . . . . .  872. 1 22 
Beer fPc-IaiIll ing machIne. I'� . C. H. StI'8S-

�urger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 . 8:12 
Bl'lls.  Pl'ot (l(' t i vt' shield for skpleton tramp, ... r: 

G. L. Path'Tson . . . . . . . . . . . . . . . . . . . . . . .  S , 2 . 1 -l.1 
Bel t t I",b tt'ner. E. M a t t m a n  . . . . . . . . . . . . . . 87 1 , 943 

B i('·\·rI
l�'m�I�(:�n

m?��� . .  �I�::�� . .  ������' . .  :: . .  �j': 872. 1 24 
BIE'achinJ: a pparatus , R. V a ll R ugg(,l 1-

hnnot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872 .2H!} 
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RlmH-T. rot ll n' .  H .  �·nlth l'T . . . . . . . . . . . . . . . .  R7 1 . �:l7 
Hoilf'r w a �hout systf'm. H . . r. ('lnrk . . . . . . . . �72. 222 
Rnl�ter swing damper . "'�. G. P l'i('P . .  R72 . 0 1 4 .  R72.0Hi 
nook boMer. c. T,. Work . . . . . . . . . . . . . . . . . .  �7 1 ,OO3 
Books m n rh hw fol' nppldnJ! hhuling st l'ips 

td. W. I I .  R!'isner. e·t a l . . . . . . . . . . . . . . . !!71 . 821 
Root and shoe tl'et' or I's panut'I', A. I I .  

PO"'is . . . . . . . . . . . , . . . . . . . . . . . . . • . . . . . . .  �72.n1 :l 
Bootj a c k .  ,Yo S. Ti tn� . . . . . . . . . . . . . . . . . . . .  , �72. onri 
Bottlf' ('n p  filling mn('hhw. n. A. OlSStl l l  . . . �72 . 1 17!1 
Rottle rapping marh l nt' . n . }, t l'kf'gn n l't1 . , . . R71 .nnS 
Rot tlf' . mu('llajlf'. R . "'r ill ton . . . , . . . . . . . . . .  �72,21iR 
Bottle.  non.refillnhle. E.  )1". Ca r<l . . . . . . . . . . . �7 1 . 7�() 
Rott lf" re�E"H 1 i Il g'  c1c-virf', .T . R . S('ot t  . . . . . . . . 872 . 1 !'i a  
Bottling m a eh i tw ,  .T ,  R .  Cohh . . . . . . . . . . . . . . 872 .27:' 
Box., I nwHod & Lu \'t'nh(>l'I!, Tt'isstw . . . . . . . . . .  1 2 . 72!i 
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rakf' apparatus.  ti u l d  prl'ssnrp, C. II. Ft�l'g'''-
son . . . . . . . . . . . . , . . . . .  " . . . . . . . . . . . . . . .  R72. 1 1 G  

Brend mixer,  A . Fa)· . . . . . . . . . . . . . . . . . . . . . .  l<71 .fiRR 
Brick facln",. Imitation . G. Morgan . . . . . . . .  R72 . oo:\ 
Rrnsh . hottlf? n. Coopf?rm an . . . . . . . . . . . . . . . .  fl:7 1 ,7RG 
B rnsh holtlE"r. tooth • •  ' , .r. Spa ngler . . . . . . . .  �7'.? om 

llC'kpt . clumping . A. S('h rol·der . . . . . . . . . . .  , . .  �72, H il 
Ruck le , I. Blum . . . . . . . . . . . . . . . . . . . R71 . fiRI 
B uffing m n ehlne, J. E. I"'avit t .  . . . . . . . . . . . �7 1 . fi42 
Buffin", mnehlnc, n. F. Stewart . . . . . . . . . .  R71 .fiR2 
Bnffing maehlne. J . (Jp]zenl i eh tc r . . . . . . . . .  871 .990 
Buffing marhtne and d i �k holue-l' th ere- fu l' . 

G. F. Stewa rt . . . . . . . . . . . . . . . . . . . . . . . .  R71 . �R4 
R n i l<ling.  t-:. Hntf. .1 1" .  . . . . . . . . • • • • • . . . . . .  R72.2:W 
Bnlldin", bloc k . W. L. now . . . . . . . . . . . . . . . . 872 , I l I  
Building cOI1�truC'tions. appHratn� for 

demonstrating the strains i n .  E . Car-
IIpp . . . . . . . . . . . . . . . . . .  . . . . . . . . 87 1 . 861 

Bul khpad doors. a pparatus fOl' clt·C' t rtcall;\' 
opera t i n g  watpr tight. R. H. K i r k  . . . . .  R71 .�04 

Bullet.  J. Piat kowski . . . . . . . . . . . . . . . . . . . .  R72 .0RI 
B u.h l n g .  I I .  J. G l l iINt . . . . . . . . . . . . . . . . . . . .  R71 . fi2R 
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Button . sf'pu rnhle. �r.  D .  � h t p m n u  . . . . . . .  R71 . �!l7 
CahlnE"t. grocPl" s.  R .  T. Durham . .  , . . . . . . .  �72.2:?!l 
Callie carl'it'r apparutus. n. A. AmsdE"Il . . . . . �71 ,7r.S 
C a l tl4' tPTminal anci j U1J ( 'tion box, .'. B . 

Cook . . , . . . . . .  , , . . . . . . . . . . . . . . . . . . . . . .  87 1 . n� ... 
CulJI('�. ptC' . .  3 pparutu� f(11' rl ltting.  C. Wal-

Ipr . .  , . .  , . .  . . . . �7!!.:n :! 
Cahle-s, strands, a lit) thl'  ] i kE" .  f4't"4l i nJ:: n p '  

p a r a t u s  f o r ,  L . .\ .  lIolmun . . . . . . . .  , . . . 
CH lIC't> i i ll g'  Ulurhint::' . l'ltam ll ,  C. l�. )!h l 1 l i  .. � . , 
C a r  a r l't'stt::' l', " .. . ('ook , . ,  . . . . . . . . . . . . . . 
(' a r  door. I .. • .  "" . B n rwE'll  . . . . . . . . . . . . . . . . . . 
C n r. dump. " •. .\. Caswell . . . . . . . . . .  , . . . . 
Cur�  dum1). C. n. Ilot.v . . . . . . . . . . . . . . . .  . 
('Ill'.  d nmp i n,:: . A, Rl·ckpr . . . . . . . . . . . . . . . . .  . 

�7:!. n(j-l 
�72 . 1 I 1 O  
1<72 . 27(; 
R72. 1 fi7 
87 1 . 7�1 
X72. 0;;7 
872.0·tr. 

('u r  npprating 1lH'('b n n isDl . (lll lllll, A. �. 
Pa�E' . . . . . ' . . . . . . . . . . . . . f'7 1 . ��!l 

('fi r !1Iancl "ox, A. L . R 8 ('01 l  . . . . . . . . .  , . . . . . .  �72 . ' H-I  
('lI r  lIndt'rfru me-. Howard & ,y(,�tla kt' . . . . . S71 . 7!m 

f.�� '�!�::!�[tr����('·��·���ru�e-;:·�p 'i ; : '.Tl� ;·;)i.� :  : :  : : :  :�r:��� 
('ar wl14't>1 tplIl } )t ' l' i l l ),!  amI 1 I 1 1 I 1pa1in): H I'I)!!-

ra tus . . T .  :\I. H u nsp l I  . . . . . . . . . . . . . . . . . .  X71 . !):n 
('ar wht't>ls.  tt'wIH'rinJ' Il lul u lI l1t'"u llng . J .  )1 .  I IH I 1 �('n . . . .  , . . .  , . . . . . . . . . . . . . . . . . .  X71 .na2 
('u rpE't. �tr(".t(·IH'r and � i 7.t·l ' .  .... �rhWE'n8f)W R72.0S7 
Carrit'r lI lHI t'h·vn tol·. E, G. I':: l'a ft . . . . . . . . .  �72 , l an 
('u!'!".  �tl4' H i �plHr ( 'asp . 
Caskt>t h a ndll '  . •  1. I I .  'Ya l k4'I'  . . . . . . . . . . . . . . 
Castinl!' l'P('l. fI'Pf" . I I .  SlottE"l·ht'ck . . . . . . . . .  . 
C'pmE' n t  hlu('k mold . n. H. Hlod,::l't t . . . . . . . 
Cpntri fu),!lll m u c- h l nt's .  j 4 11 l l'n u l  support f4 1 r, 

J\: . I, . � 1 ('r.(,fKJ . . . . . . . . . . . . . . . . . . . . .  . 
Ch a i n .  I I .  �I U I'II;\' , .  
(,hu i n  m u k i n g'  mn rhhw, CuPs & �(·ott  . . . . .  . 
C'hp('k �n:tt'm. lI14'a 1 .  ( : . A. Ph i l 1 i l Js . . . .  , . 

1<72 .0:14 
1<72,2111 
872. 1 06 .  

X72.1 17P 
S71 . 7n6 
1<71 .71<4 
H72.01 l 
1<71 .842 (,hprri( '�:  pte . . df'vieC' fol'  J ) i c -kiJ lI! . . J.  'Vl�!-;t . 

f'htH'k.  sE'l f-tightt'nill� 1'00'k drill ,  J. A .  
'ThoUlpson . t·t u l .  . . . . . . . . . . . . . . . . . . . . . .  >-i71 ,fl72 

( ' h U l'l I i l ll! 01' washil l� lUtl( 'hiJ lf'. "\ vt'r.\' & 
Rurtlt'tt . .  . ,  . . . . . . . . . . . . . . . . . . . . . . . .  g71 . nOr, 

Cigar hUfI('h form i n g  H ppli rntlls. O. Ham-
lllt'rstf' i n  . . . . . . . . . . . . . . , . . . . . . . . . .  , . . .  �72 . 1 77 

Clgur 1 I1111 1'h rolling mll t'hhll',  O. I 1 mnm4'r-
. Btpln . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . 

f'tgnr moi stt'lIt'r. O. I ... . JUhll�J)II  . . . . . • .  , . . . . 
(,lump. )1. A. Hl 'are . . . . . .  , . , . . . . . . . . . . .  . 
Clip.  L. n. Porter . . .. . . . . . . . . . . . . . . . . . . .  . 
Clo('k ,  n l ll a-ll I .  C . O . Tf·U l l t Ul l I l I  . . . . . . . . . . .  . 
Clock. t '1t'C' t l'ic gUt'st ( ·n I Hl lg'.  R.  C. ] ) i f' k  . .  . 
ClOCk. tn\\'el·. E. Rm\'t> . . . . . . . . . . . . . . . . .  , 
Clotht's hol'St', ('ollapsi l ll l '  . .1. H illlnwl . . . .  . 
( ' lntt -h.  fric:>tion.  �r • • T , H i l l i n I'd . . . . . . . . . . . 
Coa t .  h a t .  Ilno 1I111 1 1 1'('l Iu ra(' k ,. lu('killg. II . 

�72. 1 2a 
R72.01lS 
1<72.2,,2 
l<71 .R8R 
S71 . noo 
872. 224 
872 .200 
R72,2::5 
872.062 

�. PU;\'llf> , • . • . . . • • . . • . • . • . . . • . . . . . . • .  872 . 1 47 
COf'k nt· vulvp olu' l'n t i l l �  IOt'H IIS,  "\V. W. Gor-

don . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S71 ,�n.1) 
Cock . Rtop. n. R i c(' . . . . . . . . . . . • . . . • . . . . . .  871 . !J5n 
Com posite stl" l1(·tll l·PS. I't::' in fol'dng mt'u n s  for, 

J ,  I'·. l I u vt't11I';\'('r . . . . . . . . . . . . . . . . . . . . . �72 . 1 27 
Computing IllU('hitIP. D. 'V. Shit>k . . . . . . . , .  872,021 
COllel'l'tt .. � w a l l  or COl l l t l l l l  ('ons t l'u('tiOI1 , W. 

1·: . �I I<l<lIploll  . . . . . . . . . . . . . . . . . . . . . . . .  R71 . R7n 
COll tuC·t atljn�tnH'lIt . . . . L. Put tt·rsoll . . . . . . . �72 . 1 -1G 
Cnl1t l'4 1Ilf"1' H I III d l'f' u i t  hT'f 'ukt'r,  cumhhwd, 

"1. 1\1 .  Scntt . . . . . . . . . . . . . . . . . . . . . . . .  S72. 1 !l-t 
Cook i l l �  u p p a rn tl1s, stpam. 'V. F. LOl'pnt-

zpn . . . .  , . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  Sj2 . 2-12 
Cooling u ppnrutns,  ".. t1 l'ipssf'l· . . . . . • .. . . . . .  1-l72 . 1 7ll 
ConI kUott4 ' 1'.  R . II . •  11111 1 1B . . . . . . . . . . . . . . . .  S72. 1 �2 
Corn t h h l l lPI' ,  C. fot �hll l l k  . . . . . . . . . . . . . . . . �72 . 200 
Cotter p i l l .  F. E. H l te . . . . . . . . . . . . . . . . . . . . R72 . I RIl 
f'onntpl·. l·t'(·(lI'Il ing.  P. L. ·Wul ft> • . . . . . . . . .  871 .84!l 
Cream S4' I Ia I't1tOl', ct'nt l'Jfllga l ,  T. 'V. l\I())'-

gan . . . .  . . . . . . . . . . .  . . . . . . . . .  . . . . . .  871 . 882 
C l'l'a lll sl'JH' ra tnl'�, liue-r for ct'ntl'i fuga l ,  'Y . 

W. �[,"·sh . . . . . . . . . . . . . . . . . . . . . . . . . . . . R7 1 . 878 
('1'.,·stH l l h i l l �  a l l ' llt l'lI t l t�,  n. H('h I<-1I t . . . . . . .  S72 . 2!)7 
C u t  uff. H tl toma t h' .  I I .  P. ( 'ostpT' . . . . . . . . . .  �72, 1 70 
C.n l l l id flf pot :l �S i l l l ll 4 1 1' sod i u m .  IIHt I l U (I I l ' -

t11l'p of . ... . "' . ;\ l o l'I'is . . . . . . . . . . . , . . . .  1'(7 1 .n-l� 
C;\'cle , moto l'. C. n, I I p(istl·om . . . . . . . . . . . . . S7 1 . H!l:' 
nt>bydratlllJ.: II IIhn81 und v(,�t'h,hlt> stll ,-

stan""s, K W .  Cook!' . . . . . . . . . . . . . S71 . fi�2 
D�hydrating appa r.tus. F. T. S l u '·" . . . . . . .  872 . 026 
DIning table . .T. A .  Sehackner . . . . . . . . . . . . . 872,21>6 

© 1907 SCIENTIFIC AMERICAN, INC.



GUNS AND ARlIIOR. 

( Oontin"ed from page 422. > 

if steps were not taken to control the 53-ton mass it 
would not stop moving until it had burst its way 
through the rear walls of the turret and wrought no end 
of havoc besides. It would be i mpossible to hold the 
gun absolutely rigid and prevent its recoil ; for the 
shock would tear asunder any bolts or other fasten
ers which might be devised ; or, if they shol,lld hold, it 
would wrench the fabric of the ship asunder. The 
recoil is rendered harmless by carefully-designed means 
for gradually absorbing the recoil ; and this is done 
in the case of the 12-inch gun by hydraulic 
cylinders, attached to the sleeve or non-recoiling 
portion thereof. The sleeve and cylinders 
are shown very clearly in the accompany
ing photographs of a 12-inch gun at the 
Indian Head Proving Ground. The huge weapon is 
shown suspended in a 112-ton gantry crane and trans
fer car built by the Wellman, Seaver, Morgan Com
pany, to whom we are indebted for our illustration. 
The action of the recoil cylinders of the gun is as 
follows : A massive yoke at the rear end of 
the gun serves as an attachment for the piston 
rods of the recoil cylinders, which are carried on 
the sleeve ; and the recoil is checked by the escape, 
from the pressure side to the reverse side of the piston, 
of the liquid contained in the cylinders. The fiuid 
escapes past the piston by means of grooves cut along 
the walls of the cylinders, which are wide enough to 
give a full opening at the beginning of the recoil, but 
gradually taper and contract in area, until the proper 
limit of recoil is reached, when the grooves come to a 
point and cut off any further fiow of liquid. Inside 
each recoil cylinder is a series of spiral springs, which 

OOMPARISON OF TOTAL ENERGY OF GUNFIRE IN FIVE 

MINUTES OF BATTLESHIPS " OREGON " (1897) AND 

• , RHODE I!:LAND " (1907) .* 
Oregon In 1897. Rhode Island in 11107. 

i 
I 

Muzzle 
Guns. Energy. 

Ft.-Tons. 

4, 13-lnch 33.1'27 
8 8-lnch 8.011 4, 8-1nch 2,990 

20 8-pdrs 188 
Total t'nergy all guns 

in five minutes . i 
! 

Muzzle 
Energy in 

Five 
Minutes' 
Firing. 

Ft.-Tons. 

289,016 
320,440 
1 1 9.000 
110.400 ----

819,456 

----
Muzzle I Muzzle Energy in 

G uns. Energy. Five 
Minutes' / Ft.-Tons. Firing. 
Ft-'fons. '(' l2--inch I 44.1125 726,412 

8 Mnch 13,647 1.001.760 
1? 8-in<:h 5.714 1,7 ",200 
1� 3-lnch 858 BIM.800 -----
T . •  tal energy all gun!! 

in five minutes . • • • .  3,927.172 

• The enormous increase In energy is dlle largely to the greatly increased 
rapidity of lIre, resultiug from Improved mechanism for handling and 
maneuvering the guns, and to the greater attention now paid to the train
ing of the gunners. The above total. are calculated upon the number of 
careflllly-aimed .hots which each gun could deliver IInder battle conui· 
tions and not upon the extraordinal'Y rapidity wbich has been obtained by 
crack gun crew. In target practice. 

serve to keep the guns from moving, when the ship 
rolls or the gun is elevated. When recoil takes place, 
these springs are compressed, and they exert sufficient 
force to return the guns to the firing position as soon 
as recoil ceases. The same principle is followed in 
the guns of smaller caliber, such as the 8, 7, and 6-inch. 

The illustration of the 12-inch gun should possess 
particular interest ; for this piece will undoubtedly, 
for some years to come, constitute the sole armament 
for long-range fighting of our future battleships, and 
possibly even of our future cruisers. It must be ad
mitted that, for a gun of 45  calibers length, the ve
locity of 2,700 feet per second is rather low, and not 
equal to that obtained by the 45-caliber 12-inch guns 
of the British and one or two other navies. Originally, 
these guns were planned for 2,800 feet per second ; 
but it was found that the pressures toward the 
muzzle . were rather greater than the guns could 
safely stand, and the pressures and velocities were, 
therefore, reduced. How long the 12-inch gun will 
continue to be our principal weapon it is hard to de
termine ; but we rather expect to see a return to the 
13-inch, with an increase of velocity to not less than 
2,800 feet per second. Such a gun is more accurate, 
that is to say, more accurate shooting could be made 
with it at the long battle ranges which will 'Obtain in 
future engagements. Moreover, its trajectory would 
be fiatter, and its danger zone greater ; it would main
tain its velocity longer, and would reach the mark 
with 30 to 40 per cent greater hitting power. 

. . . . .. 
On November 27 a train carrying some 200 invited 

passengers traveled from Manhattan Island to Borough 
Hall, Brooklyn, under the East River. The Battery 
tunnel has more than once been delayed in construc
tion, but this journey gives hope that the delays are 
at an end and that a regular service will operate early 
in the new year. On the outward trip the distance of 
1 .6  miles was . traversed slowly, to allow time for in
specting the tunnel, but a return journey was made in 
about five minutes. 

Scientific American DECEM BElt 7, 1937· 
TABLE OF VESSELS COllllllISSIONED, COlllPLETED, BUILDINU OR AU'fXORIZED SIN CE THE SPANISH WAR. 

Name. 

BATT LESHIPS, MONITORR, AND AUMORED CIUTIREHR . 

Type. 
Displace- spc ... ,u 

ment in 
in Tons. Knots. 

Armor. 

Belt. Glln Positions. 

Al'mnmcnt .  

M ai n .  Secondary. 

---------- 1 ---------· 1--·-- -- ---- -- - - ------ -- -- --

Kearsarge . . . . . . . . . . . . . . . . . . .  . Battleship. 1 1 ,MO 

Kentucky . . . . . . . . . . . . . . . . . . . . .  . 
Alabama . . . . . . . . . . . . . . . . . . . . .  . 1 1 ,565 

Illinois . . . . . . . . . . . . . . . . .  . . 
Wisconsin . • • • • • • • • • • • • . • • . . . .  

Maine • • • . • • • • . . . . • • • • • • • . • • • • • .  12,3t�) 

MisSOllri • • • • • • • • • • • • • • • • • • • • • • •  

Ohio . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Georgia . . . . . . . . . . . . . . . . . . . . .  . .  14,948 

Nebraska . . . . . . . . . . . . . . . . . . . . .  . 

New Jersey . . . . . . . . . . . . . . . . .  . 
Rhode I.land . . . . . . . . . . . . . . . . .  . 
Virginia . . . . . . . . . . . . . . . . . . . .  . .  

Connecticut. . . .  . . . . . . . . . . . . . . 16,1J(�) 

Louisiana . . • • • • . . • • • • • • • • • • 

Kansas . . . . . . . . . . . . . . . . . . . . . .  . . 
Minnesota . . . . . . . . . . . . . . . . . . .  . . 
New Hampshire. . • . . . . . . . . . . .  . 
Vermont . . . . . . . . . . . . . . . . . . .  . . 

South Carolina . . . . . . . . . . . . . .  . . 

Michigan . . . . . . . . . . . . . . . . . . . .  . . 
Delaware . . . . . . . . . . . . . . . . . . . .  . . 20,000 
North Dakota . . . . . . . . . . . . . . . .  . . 

Arkan.a . . . . . . . . . . . . . . . . . . . . .  . . Monitor. 

Florida . . . . . . . . . . . . . . . . . . . . . .  . 

W;���ng: : : :  : : : : : : : : :  : : : : : : : : . 

California . . . . . . . . . . . . . . . . . . . . . Armored Cruiser. 13,680 

Colorado . . . . . . . . . . . . . . . . . . . .  . 
Maryland . . . . . . . . . . . . . . . . . . . . . .  . 
Pennsylvania . . . . . . . . . . . . . . . .  . 
S�nth �ak.o� . . . . . . . . . . . . . . . .  . 
" c'St VIrgllllU . . . . . . . . . . . . . .  . . 

Washington . . . . . . . . . . . . . . . . . .  . 

Tel111essee . . • • • • • • • • • • • . . • • • • • •  

Montana . . .  . . . . . . . . . . . . . . .  . 

North Carolina . . . . . . . . . . . . . .  . . 

Charleston . . . . . . . . .  . . . . . . .  • • • .  Remi·nrllluretl Crl l i �cr. 9.7'()O 
Mftwaukee . . . . . . . . . . . . . . . . . . . .  . 
St. Louis . . . . . . . . . . . . . . . . . . . .  . 

10.8 

16.9 

17.1 

li.4 
17.2 

18.0 

19.0 

18.0 

18.5 

21 .0 

11 .5  

16).9 in.  

1 1  i n .  

. 
9 i l l .  

1 1  i n .  

2'2.0 6 i n .-5 i n .  

5 i l l .  

4 i n .  

1 .  in .-15 in.  

15 in.-14 in.  

1 2  in .-12 in.  

1 1  i n . - lIJ i n .  

12 i n .  

1 1  i u . -lU i n .  

6 ).9  i u . -6 i l l .  

10 i l l .-l0 i l l .  

Deck 
:J i n .-2 ill.  

CNAHMOHED C HV I 8 E H8 A N D  (il'NBOATI--i . 

Nam�. Typ'·. 

Salenl . • • • • • • • • • • • . . . . . . . . . . • . .  Cruiser Scont. 
Chester . . . . . . . . . . . . . . . . . . . . . . 

Birmingham . . . . . . . . . . . . . . . . . .  . 

Chattanooga . . . . . . . . . . . . . . . . . .  Semi·prutectc'tl Crui,,·r. 

Cleveland . . . . . . . . . . . . . . . . . . . . . . .  

Denyer . • • .  . • • •  • . . . . . . . . . .  . 

Iles Moine.. . . .  . .  . . . . . . . . . . . . 
(lalveston . . _ . . . • • • • • • • • . . . . • • • .  

Tacoma . . . . . . . . . . . . . . . . . . . . .  . 
Reina Mercede . . . . . . . . . . . . . .  . . 
DOll Juan de Austria • • • • • • • • • •  

Gelleral Alava. . . . . • . . . . . . . . . 

Isla de Cllba . . . . . . . . .  . . . . . . . . . 

Isla de Luzon . . . . . . . . . . . . . . . .  . 

*Alvarado . . . . . . . . . . . . . . . . . . . . .  . 

Gunboat No. 16 . . . . . . . . . . . . .  . 

. . 
Lllprotecte<1 Crui.,·l'. 

Gunboat. , 

I I Formerly 
( Spanish . 

J 

Di'Jllace· SJl" �<1 
ment in 

i n  Tons. Kll()t�. 

3,700 

3,200 

. 
3,OIJO 

1 ,130 

1 ,890 

1 , 1 25 

106 

24 

16.5 

. 
17.0 

14.0 

10.5 

14.0 

19.0 

Protcctive Dc'Ck. 

2 il l .-l i n .  ).9 illch . 

2).9 i n .  

1 4 Ill-in .  B. L. n. 
'1 14 6-in. U. 1<'. G. 

· \ 4 12-in .  B. I • .  R. '\ 16 6-jn.  H. \<'. (�. 
( 6 3'111.  n. 1<'. G.  

· { 4 12.jll . B. L. H. 
8 8·111.  B. r • .  n. 

12 6·in.  n. F. n. 
12 a·ill . It. F. G. 

· f 4 12·i n .  n. I • .  H. 
H H·i n .  II.  I • .  It. l 12 7·ill. It. \<'. ( I .  

2 0  3-in .  U. 1<'. U. 

· I 8 12·in .  
i 2 0  3-in. 

· J 10 12-in .  
1 14 5-in. 

2 12·iu .  B. L. n. 
4 4·;n. R. 1<'. G. 

J I! g:l�: �: �'. �: / 18 3·in .  U. F. G. 

· \ 4 10·in.  n. I • .  n. 
. 16 (j· iu.  U. 1<'. ( l ,  
/ 2'2 3·ill. It. \<'. U .  

1 1 4 6·in .  n. 1<'. G.  'i 18 3-ill. n. \<'. (t. 

20 6·\>01l1lue ... 
8 1  • 
6 8111UIl guut:l. 

. 1 16 6-\>ounu�rs. 
6 1  • 
(; small gnntl. 

. 
8 6·\>0Ilmlero. 
6 1  • 
4 small guns. 

1 12 3-\>ollll<1ero. 
H I . 

10 small gUllS. 

1 2 11·volllule ... 
8 1 • 

10 small guns. 

1 3 6·Jlounders. 
6 1  
2 Colts. 

12 3,pollnuer •. 
8 1  • 

10 small gun •. 

. 
12 3,pOIIIl(ler8 . 

2 1  • 
lO tltnul1 g'1Il 1M.  

12 ll-p< l Inl(h· .. . 
24 smull gUll · .  

A rmament.  

lIfllin. Seconual'Y. 

12 a·in. n. 1<'. ( ; . 

10 5·i l l .  H. F. ( ; ,  

4 5-in .  R. F .  n. 

4 4 · i u .  n. 1<'. G. 

R 6'J>Oullti�r�.
· • 

6 small guns. 

. . 
4 ·6·i;'llind�r,,·. · 

. 

I 4 Colts. 
6 Nordellfclts. j 4 6-JlOUnuerB. 

I 4 ('olts. 
\ 4 6·J>Ounuers. 
'1 4 Colts. { 2 3-pollndel's. 

2 Colts. 

• Twent.y·one of this type of nun bout cupture,\ 01' p urchase<1 from Spain, varying from 42 to SliD tOilS ui'placement amI from 8 to 19 knots s\>eed. 

:Sanu�. 

Bainbriuge . . . . . . . . . . . . . . .  , 
Barry . . . . . . . . . . . . . . . . . . . 1 
Chauncey . . . . . . . . . . . . . .  . . 

Dale . . . . . . . . . . . . . . . . . . . . f 
Decatur . . . . . . . . . . . . . .  . . 
Panl Jones . • • • • • • • • • • • • • .  Perry . . . . . . . . . . . . . . .  J Preble . . . . . . . . . . . . . . . . . .  . 
Stewart . . . . . . . . . . . . . . . . . . . 

Lawrence . . . . . . . . . . . . . . 1 
Macdonougb . . . . . . . .  . 
Trnxton . . . . . . . . . . . . . . . . . . / 
Whipple . . . . . . . . . . . . . . . . . .  (' 
Worden . . . . . . . . . . . . . . . . .  . 
Hopkin . . . . . . . . . . . . . . . . .  l 
Hull . . . . . . . . . . . . . . . . . . . r 
Bagley . . . . . . . . . . . . . . . . . .  . . 

Bailey . . . . . . • • • • • • • . • • • • . • . . 

Barney . . . . . . . . . . . . . . . .  . 

Biddle . . . . . . . . . . . . . . . . . . .  . 

Blakely . . . . . . . . . . . . . . . . .  . . 
Davis . . . . . . . . . . . . . . . . . . . . . . 
Dahlgren . . . . . . . . . . . . . . . . .  . 

De Long.,  . . . . . . . . . . . . . . . . .  . 
Farragut . . . . . . . . . . . . . . . .  . . 
Fox . . . . . . . . . . . . . . . . . .  . 

Golu.borough . .  . . . • . • • •  

MacKenzie . . . . . . . . . . . . . .  . .  
Nicholson . . . . . . . . . . . . . . . . .  . 
O'Brien . . . . . . . . . . . . . . . .  . . 
Rowan . .  , . . . . . . . . . . . . . . . 
Shubrlck . . . . . . . . . . . . . . . .  . . 
Stockton . . .  . . . . . . .  ; . . .  . 

Stringham . . . . . . . . . . .  . 

T. A. M. Craven . . . . . . . . . .  . . 
Thornton . . . . . . . . . . . . .  . . 
Ti!lgey . . . . . . . . . . . . . . . . . . .  . 

Wilkes . . . . . . . . . . . . . . . .  . 
Hollanu . . . . . . . . . . . . . . . . . .  . . 

Adder . . . . . . . . . . . . . . . .  . . 

Grampu . . . . . . . . . . . . . . . . .  . 
Mocca.in . . . . . . . . . . . . . . . . . . 
Pike . . . . . . . . . . . . . . . . . . .  . 
Shllrk . . .  . . . . . . . . . . .  . .  

Porpoi.e . . . . . . . . . . . . . . . . .  . . 
Plu nger . . • • • • . . . . . . .  _ • • • .  

Cuttlefish . . . . . . . . . . . . . . . .  . .  
Tarantula . . . . . . . . . . . . . . . . .  . 

Viper . . . . . . . . . . . . . . . . . . . . .  . 
OctoPII ... . . . . . . . . . . . . . . .  . 

DESTROYEUS. TOUPEDO 1I0ATI--i, AND SrBM A HINER. 

TY Jl" ·  

Torpc'tlo.boat Destroy",s. 

Torpc'tlo.hollt Destroye ... 

"'rorpedo-h(Jut I>e�troyer�. 

Torpedo-hout Dt!toltr()yer�. 

TorpeUo. boat. 

. 
Mubmnrille. 

DI"place. 
ment 

in TOllf'.  

420 

40'2 

4( 1Il 

175 
2RO 
1 ,5 
1 75 
200 
1M 
146 
200 
279 
154 
247 

65 
174 
174 
182 
200 
200 
340 
146 
200 
16.� 
165 

it 
122�' 

200 

I--i Ill'C'\ in  
K nott'. 

�J. O  

llO.O 

30.0 

29.0 
29.2 
30.2 
29 . 1  
28.0 
211.0 
2:3.4 
30.5 
26.0 
30. 1 
2-3.1 
30.0 
20. 1 
26.0 
211.0 
27.0 
25.0 
24.7 
30.0 
30.5 
26.0 
26.0 
26.5 
Il 

1!).9-7).9 

lti ' �9 

. 
1 1 -10 

Torp"do Tubc'>'. 

2 11l·inch Whitehe:ul .  

2 l tI·illch Whiteheut l .  

:I l tl-illl'li Whitch'-Iu\. 

2 ttl·i11ch W h i t.ehelu\.  

3 IS-inch Whitehea<1. 
2 
3 
;� 
a 
3 
2 
II 
2 
II 
2 
2 
II 
3 
3 
3 
8 
2 
2 
3 
3 
8 . • 

1 Torpc'tlo Tube. 

Armument.  

Gun�.  

2 :�·inch Ilnd 5 6-poIll1lIe .. H. F. G. 

2 3-inch and 5 (j-poundcr� n. 14' .  G.  

2 a-inch nnd 5 6-poulldl'rtl It P. H. 

2 3·inrh nlltl 5 6,\>01l11u"r. It. F. H. 
;J ll-poll11Uel'!' n. F. 
4 6,poll 11ue .. n. F. 
3 3,pou11uers R. F. 

. . 
3 1 ,poll l1<ler. It. F. 
4 1 ,pou11uers It. F. 
3 3·pmm,kl·' It. 1<'. 
4 6·pon nt1� .. It. F. 
3 1 ,poulltl.,.·. H. \<'. 
4 6·pou nd.,..,. H. \<'. 
1 1 ,poIl l1lh-, It. F. 
3 3,poll lult·r. H.  F. 
3 3·\>011111]'-'. It F. 
4 1 'llou lUh'I'l' R 1" .  
3 ll-poulUl"I'l< It. F. 
3 8·polllult· .... R F. 
7' 6-J>0I I 1 1 tlC.�1'� U. }". 
4 1 ,polluum·. It. 1<'. 
3 3,pou 11<1er. It. F. 
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DECEMBER 7, 1907. 
Dlseluu'.I.!t' tallk Ol'  l'('sl ' l'Yoil' ,  i l ltl'l'mittpJlt,  

C . Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 . R20 
Display �asp, A. E. Lyolls . . . . . . . . . . . . . . . 871 . 877 
Displu;\' (�ast', market U()X ,  Johnson & Lar-

kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 . 802 
Disilluy stand , R Brooks . . . . . . . . . . . . . . . . . X72 . 27..t 
Displur stand for hats.  C. E.  Mentzer . . . .  �72 . 1 :m 
Door and cupboa rd catc-h.  S. C. Schofield . .  �72, aoU 
Door cbeck or bumpt-'r, 1 1 .  F', K€'il .  . 872, 1 84 ,  872 , 1 85 
Door fastpuer and OIlPII l 'I'.  C. :-llllith . . . . . .  872, 022 
Door holder, A. J. UOSt' l lt l't'tel' . . . . . . . . . . •  871 ,fJ59 
Door lock . slid in!!. W .  �1. Cook . . . . . . . . . . .  872. 1 10 
Dou�h machine feedillg device, P. F. Car-

roll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.051 
Draft equal izt'l'. A.  LHlIgt� • • • • . • • • • . • • • • • •  872,240 
Drafting macbinp. dl 'sign. A. Lorant . . . . . .  871 , 808 
Brawf'l's, shiphl for la(l it's' , I .  I .  Eltericb . 872, 172 
Drop mpcbanism, quick, .J. '\\"' .  Little . . . . .  872,071 
nyt' and making' same. J! l'l'pn vat, U. Engi 872, 227 
Dye, hrown v a t .  A. Sehmitl t  . . . . . . . . . . . .  872 . 0RIl 
Hyp. J!repn black v H t ,  .\ . S(·h mitl t .  . . . . . . .  872 .086 
Dypstllff and maldng �aJll P .  F.  J. Oakes . . .  872,250 
Barth drill .  n.  C. Jllck�on . . . . . . . . . . . . . . .  87 1 , 800 
Bus"l and h U Il�jll', C. U. Ta�·lor . . . . . . . . . . .  87] , 833 
Ed ucational ehu r t .  d rawing' uoa t'll. a IHI writ-

ing desk, combined, G .  A. H Plldpl'SOll . 871 ,034 
EfHupnts, a pIlu rutns for trea ting trade, B .  

& A . Broadh"nt . . . . . . . . . . . . . . . . . . . . . .  872 . 049 
Eleetric apparatus, sealing for, J. R. 

Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871 .772 
Electric furnace. E. R. TIl )·lor . . . . . . . . . . . .  871 . 971 
Electric switcb, automatie,  ,," . L. Bliss . . . .  872.215 
Elpct roea pillary apparatus.  A .  O r l i n g  . . . . .  872 , 1 03 
Eleetrotht'ra peu t i c  apparatns,  Raymond & 

Vetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872 . 1 48 
Elevator floor gate actuating device, ,,� . C .  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Emliroidering machine. J. Selll'oeder . . . . . . 
Engine burner, explosion . P. �l'cCusker . . . . 
Enginp cylinder. H . Rif'bter . . . . . . . . . . . . . 

871 . 898 
872 . 1 �2 
871 . 883 
872. 306 

Engille- turn table casting, loeomotive, W. 
H. Wri!!ht . . . . . . . . . . . . . . . . . . . . . . . . . .  871 . 850 

EnginE'S. a u tom a t i c  .alarm and stopping 
device for, D. B. Adams . . . . . . . . . . . .  872 ,030 

Enghws. cool ing s�'sh'm for intprnal com-
bustion, G . G repn . . . . . . . . . . . . . . . . . . . . .  87] ,797 

Engines, elpctric stOll- for, J.  I\: . 'Yri�ht . . .  872,102 
Excavating for concrete piles, etc. , ,Yo J. 

Stc,,'art . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Excavator. "' . 'Vatson . . . . . . . . . . . . . . . . . .  . 
Eyp,:rlass monllti 1 J�.  L. F. Adt . . . . . . . . . . .  . 
Eyelet .  W. Hughes . . . . . . . . . . . . . . . . . . . . . . . 
Fuhric. Sep K l l i t tpc] fahric. 

872.093 
871 .839 
872.2 1 1  
872.237 

Fare indicator. (·a h .  C. �Iascart . . . . . . . . . .  872 . 1 RS 
Fastener. A. U. Bright . . . . . . . . . . . . . . . . . .  872. 221 
Feed rack. fpro t rongh . and animal pen, 

combined . W. J. Tolle . . . . . . . . . . . . . . . .  872.032 
Fppd water d istrihuting pan mechanism, J. 

M. Lynoh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fepd w a ter heatpr. J. ,Yo .Jantzt-'n 0 • • • •  0 • •  
Filtpr press, F. ".... von Oven . . . . . . . . . . . . . 
Filtration plant,  g'ravit�· .  J. G. �lacU l'pgor. 
J<�lre apparntus, J . I I .  �Iit('hell . 0  • • • • • • • • •  
Fire escape, 1). C .  Burbans . . . . . . . . . . . .  0 • •  
Firearm sight, J. E . H a r k pt' . . . . . . . . . .  0 0 . 0  
}'lax breaker ft"eding mechanism, G .  H. 

872.299 
871 . 801 
872. 008 
872. 073 
871 . 880 
872.050 
871 .933 

Ellis . .  . .  . . .  . . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  871 . 86� 
Flue cleaner, cbimlw�', "'�. H. Perry . . . . .  0 872,080 
Flying machine air propeller. L. Gath-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871 . 926 
Furnace. O .  Beguelln . . . . . . . . . . . . . . . . . . . .  871 . 854 
Fuse, F.  W. Young . . . . . . . . . . . . . . . . . . . . . .  871 , 851 
Garbage receptacle. A .  ReNI . . . . . . . . . . . . . . 871 .955 
Ga rment hanger, M. A .  "�ood . . . o • •  0 • • • • •  872, 1 00 
Garment hohler, H. C. Krause . . . . . . . . .  0 .  872 . 2n7 
Gas and gasolt"lIc pnl!int", E. E. Wright . . . . 872 . 1 114 
Gas hurner, "r. K i tching . . . . . . . . . . . . . . . .  872 . 1 :-J4 
Gas tJUrner. i n verted , J.  u·uprel' . . . . . . . . . 872.070 
Gas pipe safety dt'vice, I .  L. Cleveland . . . .  871 . 78� 
Gas plant. G. L. Morton . . . . . . . . . . . . . . . . . .  871 .Rl0 
G a s  pressure rpg'ulator, A .  D. B rasson . . . .  872. 273 
Gate, A. D. Acers . . . . . . . . . . . . . . . . . . . . . . . 871 . 905 
Gear, t ransmissioll . A. P. Bo�·er . . . . . . . . . .  872 , 220 
Gear, v a l'iuulp sllP('d and reversing trUIlS-

mission , A . P. Hoy t·r . . . . . . . . . . . . . . . . . 
Gearing. O. William. . . . . . . . . . . . . . . . . . . .  . 
Gparing, ebange Sllep(l, C. Johnson . . . . . . . 
Glass working appara tus,  n. )1. Paxton . . . 

g���:: �jsk�ng'. LS.
uf

�
l
�i�

·
m 

. 
: : : : : : : : : : : : : : : : : 

Gophpr trap.  'V. n . A rUlstrong'. e f a 1 .  . . . . . 
Grading mu ch hlP. G. H. 'Yhitl lt')' . . . . . . . . . . 
Grain dpanil lg ulI(l IJiekllng macb ill(' , H. T. 

872.219 
872.269 
872. 1 :n 
872 . 1 94 
872 . 1 �7 
871 .805 
872.041 
871 . 976 

IIpl!!pson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872 . 1 �0 
Grain dri ll . .A l'mita�p & Thj �t l('th w a i te . . . . 871 .770 
G russ cutting' implt'tl1pnt . .T .  ( � .  LepI L  . . . .. . . S71 . R06 
C1 l'av{'- ('on st l'1l "t ioll . ,Y o Livingston . . . . . . . . .  872 .241 
G rinding machine, E .  Cook . . . . . . . . . . . . . . .  871 . 7R5 
H u i r  spring lo('atol' . n . Z.  Friedman . . . . . .  871 . 866 
H a l ter. S. E. Gatps . . . . . . . . . . . . . . . . . . . . . . 871 . 925 
I I u m nw l', a u tomatic mnguzinC', J. E . Rid-

In!!s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R72. 1 50 
Harmonica .  M. J . Rpldy . . . . . . . . . . . . . . . . .  872, 083 
Hu rness. E. 1\10I'I't')' . . . . . . . . . . . . . . . . . . . . . . 872.245 
Ila r row riding n t t n ch nwn t .  D.  K .  "· ilson . .  R71 . R·W 
Harvest�r. G. P. Wuf'pk . . . . . . . . . . . . . . . . . . . 871 835 
lIa rvl'stin� and h usking machine, corn, E .  ' 

A. lIollenh('('k . . . . . . . . . . . . . . . . . . . . . .  � 872. 2�5 
Ha rvesting machine, potato. R. f.:. Ruxtpr . . R72. 1 611 
Hat,  ('oa t .  a n d  nmhl'plhi rack ,  E. Boynton . R72 . 1 07 
Hay rak�. C. P�arson . . . . . . . . . . . . . . . . . . . 872.0119 
Hln!!e. W. H. Torode . . . . . . . . . . . . . . . . . . . 872.26.1 

���:� ����:�.o
e

G. 
G

""'�liz�1�1��
'
�1 : : : : : : : : : : : :  

872 . 2
S

7 

Horseshoe . F. U. Bethune . . . . . . . . . . . . . . .  ��k�t� 
Horseshoe, hoof sprC'uding. A .  Nagley . . . . . 872. H )1 
Hose couplin!!.  J. G. �Jassie . . . . . . . . . . . . . . 872 .001 
Hot water heater. J. Gedl'on.  Jr . . . . . . . . . 871 .927 
Hydra nlic transmi 8sion device, V. C. 

Shank . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R72.203 
Hydroearbon bu rner. II. P. G l a zier . . . . . . . .  871 . 992 
Hydrosulfite preparation and making same, 

Ice ����l�g �a��:�t . Ii: ',,;�it! ' : : : : : : : : : : : : 872 . 1 1 4  

Illusory a pparatus. n .  Purpura . . . . . . . . . . . �g:�� 
Incubator. S. F. Bihn . . . . . . . . . . . . . . . . . . . 871 . 908 
Indexin� device, drawer contents, Barrow 

& I�lng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872 042 
Indigo and making sume, mixed chloro- ' 

bromo derivativps of, G. Eng-I . . . . . . . .  872 1 1 5  
Indigo a n d '  makin� same, monochloromono- ' 

hromo derl"l'a t l w s  of. G. Eng! . . . . . . . .  872 . 2RO 
Insole. H. n. Rossa . . . . . . . . . . . . . . . . . . . . . .  871 Rnl 
Imlole slash ing mUf'bine, "T.  C. Stewart . . . .  871 :fl67 Insulator. H. D. Rodh')· . . . . . . . . . . . . . . . . . . .  872 216 I ron.  See Solderi ng iron. ' 
Iron from tin platp scrnp, oetinning and 

n"covt'l'ing: merchan table, E .  A. Sperry . 872 . 092 
Ironing machme. A. R. Gustufson . . . . . . . . .  872 1 2:1 J!lRtifyfn� lllPcha nism. F. B. Converse , Jr . .  R72 :22il h n l t ted fahrlc. L. N . D. Williams . . . . . . . . R72. tr.� Label ing maehine, E. E. L. Eov!' r  . . . . . . . �71 . 776 l.aupling muchhw bottle g'uide , II: Gatl's . . .  R71 . 7n4 Lucing dpvice. hoot and shoe. lI. "T. "'hitp X72. 0:17 Ladder. H. Ad ler . . . . . . . . . . . . . . . . . . . . . . . .  872 . 1 1li'i I.amp clust('r. i lH·ulHlescpn t . n. Hubbell  . . . .  R72.nml Lamp, �"fI S  • •  T . . T. :\Id n t y l't' . . . . . . . . . . . . . . . . R71 . fl:iO Lamp. lIlClllldes('Pl lt  gll S,  .A. RI·ctol' . . . . . . . . 871 . t)54 Lam1l sockpt , hH'a ndt'scpnt ,  G. ,Yo Good-

rldgp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 872. 2S� � ... R
t�

pr
� 

hoMpl', 'Y . . n .  Chit tpnilpn . . . . . . . . .  872.0:i2 ... a e og, R. G . !\ re . . . . . . . . . . . . . . . . . . . . 872 007 I.n the. ellgin(' . . J.  IIa rttw8s . . . . . . . . . . . . . .  872
'
2:1:� Lath" tool holdt'r. W. T. Russell . . . . . . . . .  871 :Rn2 Lavatory . P. E . Law . . . . . . . . . . . . . . . . . .. . . . . 871 . R76 Lead . manufacture of wh itp , F.  ,Yo l\l'orris .  871 . n  .... 7 Lev"I , S. II .  G a rdnN' . . . . . . . . . . . . . . . . . . . . . 871 .n2� I.�vehng instrumen t ,  G. A. Jenning . . . . . . . .  872 . 1 8:l LIfe IH't, C. Ha rrison . . . . . . . . . . . . . . . . . . . . . 871 , 870 Lillot;r lle maehinp8. c1 i � t l'ihut(>r of double 

. magazi!l P ,  J. �. Tihon . . . . . . . . . . . . . . . .  871 ,8!)!) Llquicl cool Ing <it'Vl(,(,. A. Koch . . . . . . . . . . . . .  871 040 L�quid flWI uurner, J. II . Koolls . . . . . . . . . . 872
'
288 Liquid s('lla1'at01', centri fugal ,  E. A. Fors-

' 
berg . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872 . 1 73 Liquids. devlcP for sPllarH ting ma tpl'ials 

Load���
d 

��p�
l
!'���l��

iO
.� .

u)
,
. CDp�hV 

"�n i t(' . . . . �+�:��� 
t

oadillg' device. wagon, R. r('d(>'r��I; : : : : : : :  S71 , R87 ock. F. 81ebert . . . . . . . . . . . . . . .  872 1 ">1) Lock bolt kepp('l', J. ChrIsty . . . .  : : : : : : : : : :  872
'
05'1 Locomotive pilot. H. J .  Dean . . . 871 :7Rn 

t
ocomotive tt�ndpr, J. II. Davis : :  .. � : : : : : :  872.277 oom. W. Wattle . . . . . . . . . . . . . . . . . . . . . . . .  872 .0�5 Loom shuttle. A. Bll ckl"r . . . . . . . . . . . . . . . .  871 .91 1 Loom shuttle changing mechanism. E. H. Ryon . . . . . . . . . . . . . . . . . . . . . . . . 872.254 Loom stop motion . C .  D. La n ning : : : : : : : : : 871 . 875 LOO

jr 
take up ml'chan ism , A . A . Gordon. 

Mall 'r(>ce
'
i��'�'

" 
�;��i 

. ·d·l:li��.��� ·  . t� . . 
�a i'l�,;ay 

872,0111 
tral�s. A. Matlak .  et al .  . . . . . . . . . . . . . . 872 301 Malnsprm!! winder. L. K ohli . . . . . . . . . . . . .  872 ' 1 �5 Manure spreader. D. K. Wilson . . . . . . . . . . .  871 :845 1 
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Wil l ia , 

ms Shaving 
Stick 

" The only kind that won"t smart or dry on the face " 

Williams' Shaving Soap was adopted 
as Standard by the U nited States Naval 
department · nearly 50 years ago. The 
distinguishing features of the soap that 
recommended It to the U n ited States 
Navy at that time are the same whole
some and exceedingly important qualities 
that make it to-day the preference of the 
Army , Navy, and civi lians everywhere. 

First : I ts lather is rich, creamy and pro
fuse. 

Second : I ts lather does not dry on the 
face, but lasts to the end of the 

Third : 
shave. 

I t does not smart the skin, but 
softens the beard and soothes 
the irritated face. 

Notice these th ree points when you 
use Williams' Shaving Stick and you 
will understand its universal popularity. 

The H inged Cover Nickeled Box IS 
a striking ' feature of Williams' Shaving 
Stick. I t  saves time-the cover cannot 
get lost-c�n be opened or closed with 
one hand and the box keeps the soap in 
perfect condition In any climate. The 
box is very strong and will stand lots of 
hard usage. 

Sen t by mail on recei pt of prIce, 
25 cents, 1 Shill ing, 1 Franc, or 1 Mark, 
if your d ruggist fails to supply you. 
Sam ple size mailed for 4 cents in stamps. 

Address : T h e  J .  B. Wi l l iams Co. 
GLAST O N B U RY, C O N N . ,  U.  S.  A.  

LONDON : 65 Great Russell St., W. C.  
PARIS : 4 Rue Chauveau Lagard 
BASEL : NadOlny &: Co. 

The New 
Nickeled Box 
Hinged Cover 

Manure spreader, W. Galloway . . . . . . . . .  o .  871 , 861 
Manure spreader, Litchfield & Garst . . . . . . .  872,000 
:Mash tuus, drain �ontrolling apparatus for, 

A. Aufrichtlg . . . . . . . . . . . . . . . . . . . . . . . .  872 . 1 03 
Massage Implement. H. G. Hart . . . . . . . . . . 872 . 1 26 
Match box, M. F. Luna . . . . . . . . . . . . . . . . . . .  872.243 
Match dipping apparatu •• W. H. Parker . . 871 .818 
Match safe blank bending machine. Smith 

& Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.025 
Mattress, F. H. Hirschman . . . . . . . . . . . . . . 871 .871 
M·easure. C. W. Newton . . . . . . . . . . . . . . . . .  871 .81 4  
Measuring apparatus. A . . 1.  Felter . . . . . . . .  871 . 865 
Measuring device. liquid. G. O. Seeley . . . . . 871 . 827 
Measuring instrument, Jacobson & Haugh-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 . 996 
Mpasuring instrument, electrical, P. Mac· 

Gahan . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  872,300 
Metal. cleansing. J. Hawthorne . . . • . . . . . • .  871 . 994 
�{etal joint, J. J. Souder . . . . . . . . . . . . . . .  871.830 
�Ietal rings. apparatus for upsetting. J. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872. 1 68  
M . .  t a l  structure. E. B. Repp . . . . . . . . . . . . . .  872.01 8  
Milk cooling apparatus. Jewett & Bowen . .  872.286 
Mixing apparatus. F. E. Rooney . . . . . . . . . . . .  872.08,1 
Molding receptacle. J. S .  Stewart . . . . . . . • . .  872,029 
Motor control system . E. W. Stull . . . . . . . .  871 , 970 
Motor controlling mechanism, electric, M. 

B. McLauthlin . . . . . . . . . . . . . . . . . . . . . . .  872,143 
Motor controlling mechanism, eleetric, E. 

D. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.289 
Motors. means for automatically controlling 

electric. H. W. Leonard . • . • . • • • . . . • . •  872.298 
MuWer, Blanchard & Crocker . . . • . . . • . • . . .  871 .775 
Music. recording. J. J. Walker . . . . . . . . . . .  872.267 
Musical Instruments. automatic playing at-

tachment for. P. Welln . . . . . . . . . . . . . . 872,313 
Musical Instruments. modulating attach-

ment for automatic, T. Danquard . . . . .  871,788 
Musical instruments. narrow music 8heet 

attachment for. T. Danquard . . . . . . . • . .  871.787 
Muzzle, dog, W. H. Dusenbury . . . . . . . • . • .  872.279 
Nut burring maohlne. E. Mongraln . . . • . • . •  872.189 
Nut lock. J. F. Fish . . . . . . . . . . . . . . . . . . . . . . 871.921 
Nut lock. H. A. & J. P. Fisher . . . . . . . . . . . .  871 .922 
Oar for boats . . R. Waitersklrchen . . . • . . . . .  872, 1 58 
011 hurnlng' system. I . E. Smith . . . . . . . . . •  872.023 
Oil channels in boxes, bearings, etc. ,  ma-

chine for cutting spiral. W. Wattle . . . .  872.036 
011 cup lubricator, W. P. Phillips . . • . . . • .  872.012 
Optical Instrument. J. G.  Gray . . . . . . . . . . .  872,120 
Ore pulp. filter for separating solutions 

from. D. L. Buckingham . . . . . . . . . . . . . .  871 ,860 
Oven. M. Nusser . . . . . . . . . . . . . . . . . . . . . . . . .  872,1 44 
Oven. portahle. W. J. Perry . . . • . . . . . . . . . .  871 . 819 
Overalls. J. A . Sommers . . . . . . . . . . . . . . . .  872.089 
Paoklng. rod. T. A. Johnston • • . • . • . • . . . .  872, 132 
Pad cover. G. F. Stewart . . . . . . . . . . . . . . • . .  871.965 
Pad covers. machine for making, G. F. 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 .96� 
Pad covers. making. G. F. Stewart . . . . . . . .  871 .966 
Paint and varnish remover. J. F. Dickson . . 871 . 790 
Paint and varnish, removing. J. M. WIl· 

son . . .  . .  . . . . . . .  . . . . . . . . . . . .  . . . . .  . . . . .  872.314 
Paper hoxes. machine for forming and ap· 

plying wire hales to. C.  D. G rimes . . . .  872.176 
Paper making machine cutting attachment. 

C. H. McCormick . . . . . . . . . . . . . . . . . . . .  872.248 
Partition. metal sheathed paneled, T. I. 

Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,058 
Pen and pencil rack. combined, J. S. 

Twaddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.157 
Perambulator. W. H. Smith . . . . . . . . . . . . . .  871.961 
Plano. M·. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  871 .782 
Plano action frame. H. J. Sandlas . . . . . . . .  871 . 894 
Plano action frame. J. W. Darley, Jr . . . . . .  872,292 
Plano. combined manually and mechanlcall;y 

operated . J. W. Darley, Jr . . 871,916 to 871.919 
Piano players, tracker bar tor, F. W. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 872.315 
Pin. See Cotter pin. 
Pipe connection. H. Clayton . . . . . . . . . . . . . . 872.169 
Pipe coupling. automatic train, Fyock & 

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.174 
Pipe joint. fiexlble, W. A. Greenlaw . . . • . • .  872. 1 21 
Pipe mold. cement. E. W. Buser . . . . . . . . .  871 .778 
Pipe wrench. J. Roemer . • . . . . . . . . • . . . . . . .  871.958 
Planter, J. D. Lancaster . . . . . . . . . . . . . . . .  871 .941 
Plants. stand for propping, J. G. Walton . .  871.901 
Pneumatic cushion. W. C. McCullough . . . . .  871 .811 
Pneuma tie dr!il. portable, H. J. Klmman . 871 .939 
Popcorn buttering device. J. M. Kline . . . . .  872.239 
Powpr generator, electromagnetic, J. L. 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872 .251 
Power system. R.  H. Goldsborough . . . . . . .  871 .993 
Printing apparatus. M. McMahon . . . . . . . . .  872.302 
Printing ma chines, arrangement for giving 

mov(lmpnt to automatic numbering 
mechanisms for. J. D. Galwey . . . . . . . . . 871 , 923 

Printing machines. thread stretching de-
vice for the warps of drum. F. Schmidt 872.258 

Printing press. E. L. Stone . . . . . . . . . . . . • . .  871 . 831 
Printing press. McCain & Henderson . . • . .  872.004 
Prlntln!! press. automatic. H. E. Brett . . . . .  872. 1 08 
Projectile for rlfied firearms, L. Schupmann 871 .825 
Projection apparatus, W. L. Patterson . • . .  872.303 
Propeller or fan. F. G. Sargent . . . . . . . . . . .  872.307 
Propulsion, sblP. P. H. Belitz . . . • • • • • • • . .  871 . 774 
Pulley. expansion. G.  F. Geb . . . . . • • . . . • . .  872. 2R2 
Pulverizing mill, G. E. Rudnick . . . . . . . . . . .  872.201 
Pump, air, Beck & Bowyer . . . . . . . .  0 • • • • •  0 872,043 
Pump for cleaning systems, suction, J'. V. 

O.  · Palm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 .952 
Pump lubricator. H. L. McCullough . . . . . .  872. 249 
Pump. rotary. Anderson & Lundin . . . . . . . . . .  872.040 
Punching Implement. helt. W. W. Woodley 872.210 
Rail bond. A. H. Mosher . . . . . . . . . . . . . . . . .  872.142 
Ralls. appliance for fixing and cutting off 

the upper or wearing portions of com-
pound tramway. E. Rhodes . . . . . . . . . . .  871 .822 

Ralls. rerolllng. A. P. Dlescher . . . . . . . . . .  872.056 
Railway equipment . . warning post for, E. 

D. Hillman . . . . . . . . . . . . . . . . . . . . . . . . . .  871 .936 
Railway gate. F. J. Stein . . . . . . . . . . . . . . •  872,028 
Railway rolling stock. seat and seat back 

tor. A. E. Ostrander . . . . . . . . . . . . . . . . . .  871 .951 
Railway signaling device. B. S. Miller . • . • .  872,002 
Railway switch . O. Harpold • . . . . . . . . . . . . .  872.178 
Railway trains, automatic stop for, V. 

Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872,141 
Receptacle closurp, A. L. Weissenthanner, 
Receptacle closure. hermetic. J. S .  �;re:�: ��g�� 
Red lakes, making. C. Immerhelser . . . • . • . •  872.181 
Refiector. A. D. Curtis . . . . . . . . . . . . • • • • . . .  871 ,91 5 
Refrigerator alarm. H. P. Kelly . . . . . . . . . .  871 .873 
Register attachment. W. H. Sowash . . . . . .  872,090 
Rpgulator. See Gas pressure regulator. 
Relastlng apparatus. shoe. C. F. Pym . . . , 872.318 
Relastlng machine. C. F. Pym . . . . . . . . . . . .  872.317 
Resistance. Inclosed, H. J. Wiegand, 

Ringing leads. means for protectlng
87

;p;�:: 
872.209 

tors. W. W. Dean . . . . . . . . . . . . . . . . . . 872, 171 
Roll cutting attachment. rotary. A. E. Sex-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R71 .R2� 
Rotary engine. J. E. Lehman . . . . . . . . . • . • .  , 871 .807 
Rotary engine. T. C . Henry . . . . . . . . . . . . . .  872,234 
Rotary explosive engine, Montan & Se-

holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871 .881 
Rotary motor. J. R. Kinney . . . . . • . . . . . . . .  872. 1 33 
Salt shaker. F. Kendall . . . . . . . . . . . . . . . . . . 871 .803 
Sash lock and tl!!htener. H. O. Wolff . . . .  872.0n9 
Sausage stuffer. H. F. Hambruch . . 872.231.  872.294 
Sawmill. T. S. Wilkin . . . . . . . . . . . . . . . . . . .  872,03R 
Sawm!il log dog. Grant & Newton . . . . . . . . 871 .795 
Scaffold support. D. F. Luke . . . . . . . . . . . . .  872. 1 87 
Seale. O. L. Gordon . . . . . . . . . . . . . . . . . . . . .  872. 1 1 9  
Scalper, excavator. road roller. and loco· 

motive. combined. C. J. Van Buren . . R72. 1 1'i9 
Seal. G. H. Hulslng . . . . . . . . . . . . . . . . . . . . 871 . 872 
Seaming machine. O. S. Beyer . . .  871 .855 to 871 .R57 
Seed culler. cotton. B. Bowers . . . . . . . . . . . .  872.21 8 
Self-extinguishing hurner. E. Besenbruch . . . 872 . 1 05 
Sewer pipe cleaner. T. Cantwell . . . . . . . . . .  872 . 1 09 
Sewing machine, lock stitch, F. W. Mpr-

rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872.074 
Sewing tubular stlllctures, machine for, 

S . Cohn. reissue . . . . . . . . . . . . . . . . . . . . . . . .  12.724 
Shade and curtdin hanger, extension win· 

dow. W. Wertman . . . . . . . . . . . . . . . . . . . .  871 .841 
Shade roliH safety stop. C .  T. Botting . . . .  871 . 858 
Shaft oscillator. E. C. Wrlgh t .  . .  , . . . .  , . . . .  871 .904 
Sharpening and polishing machine, auto· 

matlc. F. M. Rodzonowskl . . . . . . . . . . . 871 .889 
Shears. G. E. Benton . . . . . . . . . . . . . . . . . . . .  871 .980 
Sheet metal working machine. T. Vogt . • • .  871 .834 
Ship locks. working. G. Pumherger . . . . . • .  872.082 
Shoe rack, L. p. Bowen . . .  0 • • • • • • • • • •  0 • • •  872,047 
Shovel. A .  E. Baum . . . . . . . . . . . . . . . . . . . . . .  871 ,773 
Shovels, scraper attachment for, R. J. 

Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  871 .986 
Sift ..... ash. J. Guerin . . . . . . . . . . . . . . . . . . . .  871 . 929 
Sifter for ashes. etc. , S. W. Dunning . . . . . 871.862 
Signaling system, W. W. Salmon . . . . . . . . . .  811,960 
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Siphon, altpl'l J a t illg, S. \V. ::\I i l lt,I' . . . . . . . .  . 872,076 
872,2:l2 
1i72.27:! 
871 ,9U7 
1;72,270 
�7J , !)7!) 
�72 .22n 
S71 , n!;S 

, ' The Whoie Thing in a Xut$heU " 

200 Eggs 
a Year 

P e r  H e n  
HOW TO G ET THEM 

Tile �ixth edi tiun of  the  book, . .  200 Eg�s a. Y�ar Per 
Hen." is I .OW ready. Revised, enlatlZ'ed. and ID part 
rewritten ; 9H page�. Contains !,mong otller thhl�8 
tbe metbod of feeding by whIch Mr, t'. D. Fox, of 
Wolfhoro, N, H.,  won the

f
rize of '100 in gold olfered 

by the manufacturer8 0 a weH-known cOlld�tlOn 
powder for the best egg re('ord during the wmter 
morthA. Simple aa a.. b, c.-snd yet we guarantee It 
tu start hens to laying ea.rJier and to induce them to 
lav more e�gs than any other method under the sun, 
The book also contains a recipe for e2g food and t.on
ic used by Mr. 11 .... 0:1:. wbich brought him in one win
ter dRY 68 egat8 from 7� bens : and for five dnys in 
8uC'f'!ession from tbe same flock Ij,j eggs a day, Mr. 
E. F, Cilamberlaln. of Wolfboro. N. H., .aY8 : .. By 
fol lowine- the methods outlined in  your book [ ob-
��IS:�U�:� l�� f��� 9l, �ufiers

e
gi���J�� r�:;:?�� 

out of a farmer's flock the autbor got 2.999 eg�s in 
��:J'�:_;��rtig�

a
th
e ���T�� �!t:rI:':z'��

i
�C': e�: �:� 

Hen " to make 1t the standard book ou e�g produc· 
tion and prOfits in poultry. l.'el1s a l l  tbere i8 to 
know, and tells it III a plain, common· sense way. 

to�h�c� ;�('�r��
t
�, j;�1�V:� �����;:t:thh,:trfJ;o1� 

cents. or '\zlven as a. Premium for hoo yea'rly 
8'ttbscriplirHlS at 50 rents each. 

Our Paper i8 �8ndsomely ! l\ustrated , 40 to 80 page., 
,r,() cents PCI' year. Three months' trial 10 cenLS. 
Sample Fru, CATALUGUE of poultry book free, 

AMERICAN POULTRY ADVOCATE 
1 44 Hogan Block Syracuse. N,  Y. 

:Skimmer, sIphon . C. HariK'l't . . . . . . . . . . . . 
:Skinning tool, .J. C.  Boyle . . . . . . . . . . . . .  . 

: �lclgh at tacbmel lt ,  'Y. A. Ht'tmw . . . . . . .  . 
i Snap hook, J. N. ReHillg'(Il' . . . . . . • . . . . . . . . •  
I t:\nlll) honk, spl'lug tongut', J.  H .  H a x tt"I" . . .  . 

:Sohle rillg iron . A. 1..., Oift'ul'd . . . . . . . . . . . .  . 
Soh-, hoot and shOt-', ,Y o C. Stewul't . . . . .  . 

. Sole- l"Otllulillg amI channeling m uch ine , A .  
M', E!lgllsh " " " " " " " " " " " "  871 .nS7 

Snle slashIng mach inp . \Y. C .  8tt'wa rt . . . .  S7 1 .fHlO 
Sl)llrk destroyer for swokt- stacks, F.  J . Ly-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S72.072 
Spnrklng tIt'vire, Mi l le r  & Uilhol1gh . . . . . .  S72,o75 
Speed indi<'u tol' and recol'd.{"I'. eOlll hilwd, ( ; .  

E. Mil'tipI'1 . • . . . . . . . . . . . . . . . . . . . . . . . . .  foI71 .n .. o 
�'l>e(�d recording iut;tl'tlWt·u t. C. II . d 'La 

'1\[onte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  872. 1 8H 
Spinning framps . w h h') tot' (�up.  A. A. Sllck.  S7!!.OlU 
Hpinning Ul8Cbhlt'S. pl lenmu t i e  t h l'PU(ltng d e ·  

vice- t o r .  I" . A .  Brpe1.e . . . . . . . . . . . . . . .  foI7 1 .rn O  
Spool stand, N, W. Hosk ins " " " " " "  872,201; 
Sllring. Edgerton & Golden . . . . . . . . . . . . . . .  R72.220 
Spt'inting spring. Feazell & Thompson . . . .  S71 , SG-l 
Stamping and numbering .mnchtnes. Inking 

upvi('(' for . ,r. Fr(lncb , • . . . . . . . . . . . . . . .  872.2.'ol1 
�tn l1l1h� ch lol'id , producing , ]�, A .  Sperry . •  872.20!) 
�t"pl" tll" ker, P. R, Glass " " " " " " "  871 .0n! 
Stp8Dl hol lN', C .  D. Mosher . . . • . . . . • . . . . .  872.( 177 
Steam hnll�.·, IT, V, Brady " . .  " " " "  . .  , 872,201 
St . .  ,,1 plnn t , T ,  S,  Blair, Jr, . .  " " " . , . ,  872 .0�G 
Stt'rt'oscol){' .  fold i ng, 'V. Verbeck . . . . . . . . .  871 . fl7'" 
�t1l'l'np. J. TWf'it  . . . . . . . . . . . . . . . . . . . . . . . 872 .204 
Stone working ma('biuc tool holller . n .  H .  

�(er(,E'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stop m(>(·han isDl . II . Pnlstt'r . . . . . . . . . . . . . . 
Ston�. fouml r;\' dt'�oing. D. :\lcNf'IIl . . . . . . . . 
Rtl·t'et swe(>per. "". U. P i t t m a n  . . . . . . . . . . 

871 .!lH 
S71 .DG;� 
�71 .RI 2 
872 , l Df) 

Sulfur trom furnace gasNl. npp:l I'ntns fot' 
ohtaining, F. R. Ca r)lentf'r . . . . .  , . . . .  R71 . fl1 2  SUP)��I\n�g ��l� • •  �����):

i
.�� . ���.

a
.
r�\.

t�l.S .. .  �'� ', . ��: 872,011:1 
�nl"fiH't' ( 'If'a l ! i n J!'  mnch inp . R. H. H utchi-

�Oll • . . . . . .  , • • • • . . • • • . • • • • • • • . • • •  , . • • • •  
� w i t ( ' h l l l ! �  , ' t ' \' j ( o t > .  E'lt'ctric , .J . A .  Po�py . .  
XYl' i llg'l· . ' . \ .  K Ronestpel . . . . . . . . . . . . . .  . 

87 1 .  n:17 
872 , 1 n7 
872,217 

Tallie. 81 '(' Dining table. 
Tag. DlE' ll t . R. H . Jackson ' . , . . . . . . . . . . . . . .  R72.2�� 
TU'lk ,  W. H. Mc:-lutt . , " , . . . . .  , ' ,  . . . .  , S71 . H l :1 
TE'legraph system . qnadruplex , .T, ,J. 

Gh"gan " . " . " . " . , . . .  , . .  " . .  " . , .  R72,22R � ____________________ _J I Telephone exchanges, ringing de"i('p fOl·. 
W. W. Dean . . • . . . . . . . . . . . . . . . . . . . . .  R72.2n:l 

T!'lephone in�trum(>nts. apllarnttls for fnm i· 

MANY OF THE. FINEST 

U. S. BATTLESH IPS 

ARE EQUIPPED WITH nODERN 

McCray Refrigerators 
Opal Glass. Tile or White Wood Lined 
Made in stock siz('� and huilt to order for Resi
denceR, Clubs, HotelA. Markets. Hospital$. PuhUc 
Buildin�s. etc. The be�t refrigerat.i ng system t'or 
warm climates. 

Glves peJ feet circulation of pure, cold, dry air 
and is economical in use ot ice. 

Write for cata.log aOll full i n format ion. Catalo:;: 1'\0. 8 1  
for Residences. :s (). 41i for Hotel!!,  Cluh!>, Puh l i c  Insll
tut-ions, eft' • • :\0. 57 for ;\le�t !\Ir.rket�, Sn.�t)t for Grol.'er!l, 
No. 71 for Florists. 

gating, To, 1 .  Shrad<'1' . .  " " " ,  . .  " " ,  R72,20� 
Thread fin ishing mach In", Upl'S & Ott . .  " 871 . !l!m 
Tickpts Into ti l'kl't compa rtments, ('ont l'iv-

a11(,(' for in�prt l tlg loose puekt'ts nf, 
H, J, Mupller . . . . . . . . . . . . . . . . . . . . . . . . .  872 , l nO 

'I'le plate a n d  gUO I'd ra il cla mp . comhi llt"o . 
W Ii' Boss('rt . . . . . . . . . . . . .  , . . . . . . . . . .  R71 . 00n 

THe c;mstruct ion, J .  F. "ra rwick . . . . . . . • .  R71 .8:U� 
'I'll", l\Iumlnatinl':, J . . B, Fronch " . . . .  " " .  871 .7!)� 
Tilps. ceiling nnd floor eomposed ot, H .  

W"stphal . .  , . . . .  , . . .  " . ,  . . . . . .  , " ' ,  . . .  872 ,008 
T i l'f', R. M. l\I('I'I'i mUli . . . . . . . . . . . . . . . . . . . .  871 .n45 
Tire cbannel clC'llnlng devlcl'. W. C. Wf'g-

ner . . . . .  " , , . . . . .  , . . .  " " , , . , . . . . .  , , . .  872,207 
Tire cleat. t raction wht'el. " • . Galloway . . �71 .8(J8 
Tirp patch . pneumatl('. G.  & I'� . Il ngstrom . 1'I71 . fl�0 
Ti l'P protector fasteni n 1r  o.{"vic(>. pn!'u m u t l c .  

Morris & Townsend . . . . . . . . . . . .  , . . . . .  1'172.2"'(; 
Ti r(' S(��t�'�o�'�l�' :1� . .  

f�.
l· 

. .  
r�I

.
'�I�t�I' 

. .  ,
t
.
i��� .. .  �l.

i
�� R72.2B5 

Ttrps meons fol' pJ'(,�f'lI ti l l1r sille slip in 
pneumat ic , 'l'r�"lpl'e & J�hln " " . . . .  " 872,096 

Tires. multipart mold fof' pneumatic . F. 
Veith " . . . .  , , . .  , . .  , . , . , , . , , , , . .  , , . .  " 871 ,!In 

Tobacco box and cut tf'l'. T)ock{"t. I .  Z .  ('ohl'l I 871 . flR� 
rrobacco luth holOpl'. I. Sehrlng . . . . . . . . . . . .  872.2;'1fl 
Tool. combinati on , F, "' . .  Tack son . . . . . . . . .  R72 .()(,�1 
Tool. ('omhi nft tion . P.  A. Benet . • . . . . . . . . . .  872.271 
Tnol . hand op('ratpil . ",. . Bmad . . . . . • . . . . . .  872 .048 
Tool post, ("  C, Hn rrl' " . . . . . . . .  " . .  " "  87.1 .7ns 
Torch . JDH rirH'. A. F . •  T . . lohnson . . . . . . . . .  R71 .nfl7 
TO\·. II, M,  Rohlnson " " " " " ' , . " . , . , '  S71 .R2� 
To:v swi llg' . II. T. Kln�shnry . .  , . . . . . . . .  872 .069 
''fl'Uin lI�ht1l1g system, plectric, W, Sel'lh· 

ner . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  R71 .�26 
, Tl'8l1smittt'l'. R. Hansen . . . . . . . . . . . • . . • . .  872.2�4 

Tmf) or wn tpr seal . .  T • •  J .  \Yn{]p . . . . . . . . . . . .  R71 .R;�6 
Tt·ol1e,· B('cl lring devicf' , .T. �'7.pk('l'(,s . . . . . .  B72.on .. 
1'1'0118(.1'5 and h('1t fastener. p, C. No('hwl . R71 .�R-l 
T l'uck. W. r:, Prl �e " " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  �72,01 7 
Truck .  cotton ph�k('r·s.  A. Sa lldpl'� . pt al . S71 .H!l:� 
T,'lIck fralllE'. ,Yo H. Pri(,I! , . . . . . .  , . . . . . . .  , 872,01 6 
TI'll J I k  h'R�' hlngf' , J. J. Cannllll . . . . . . . . . . .  871 .77f) 
Tuhe cuttpr, J ,  r:, Lusk . " " " " " " , . ,  R72,2nO 
Tuhe stopp"r. S, Smith " " " " " " " " ' " "72,n2� 
Tug loop. F ,  F. J"nnlngs , . . .  , . ,  . .  , . " . , .  872,O�7 i 'l'lI rhlne, elastic fllIid. O. Dal('II . . . . . . . . . . . .  872,Oa!l 

! TU l'hlne ('n�hw, W. J. Frn nckp . . . . . . . . . . .  871 .7n2 
McCray R.efrlgerator Co •• 704 M ill St.. 

' I Tvpe s�tt1nl': maeh l n �  gag". ,1 . T, W II,on , , R71 .!l02 
T;'pewrl tf'r attHcbm('nt .  J . Oettin�f'r , . . . . .  871 ,R1 5 

Kendallville. Ind • •  V. S. A, : 'f)'pewrlt".· ribbon attnchm"nt ,  W. [0', En-..... --------------------, II ,r,I\\�:;:i�ng '�;.·,:hl',;.:: 1', ' Fi: ''';i.;.ii� ' : : : : : : : : �+i:m. 
----------------�-----. �=:;�: a�tOl;;,�\��\'i�on �i)��'I;,g', . . r: "A: "liic·. 

R72 .�04 

M 1.r M B f Cullough " " . : , . " " " " " , . " . .  " . .  , R72,005 
a l�e a otor oat 0 i ';a lve , Hush i ng', R "  ,�, Bronk. " . . . . , . . . . .  , .  871 ,�!l 

I ' "Ive gear, H, M"� "r . . . . . . . . . . . . . . . . . . . R72 . 1  .. R B t o 5 MO t Vnlve, safety . A. \Y aC'hp . . . . . . . . . . . . . . . . .  871 . !l7r, any oa In Inu es Yll l l i t .  s<'ctional , E. ,r. Wln.low . . . . . . . . . . .  R71 , 977 , VehlC'le hodi{"s. re infol'cp<l ('OI'IIE'r for, D. Here's a l i ttle , 2 h. p. marine motor M . & T, H, Pa l'l'Y . .  " .  . . . . .  , , .  , , .  871 , RSfl 
(40 Ibs, complete ) that you can V('hicle control l in� mN'hHn lslll . sf'l f-Ill'u· 

and 

attach to the stern post of pell"d . C, C, & H. R. Worthington . " , 872, 101 
your boat in 5 m inutes with- vebip�

e J:��nrl;���ll
l
,
1
tt���I . . �t������� • . . 1�:)��1: .. . 1.1: jO:72 .2!i� out any tools. Drives an 18· I Veh icle spl'in�, A. Falkf'nhaln('r . . . . . . . . .  , . .  R7t .fl20 

ft. row boat 7 miles per hour : V"hlcle. wat"r, ,T . M l klllasek . . . .  , . . . . . . . .  , R72 , I�O (runs.8 hours on one gallon r,����l�s."��';��er 
I
i;)r ,

R
��
t
.
h
t"l�

a
t ·I): · �iCG��gi·)i. =+�:�� gasolm e ) ,  

. 
Can be ?etached V"locipeu<' , D, K. WII.on " . , . . . . . . . . . . . .  R71 , RH frolll hoat Just as qmckly and V"ndlng machine. Rohde & MII"lIel' " . . . . .  H7 1 , Rno 

stored in box itt which it is VC'ncl lng machiul', coin 0llPrn ti·d . .T. A .  
carried Simplest lllotor made Rule . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  R71 .�2" 
-does 

'
I;Ot get out of order. ��:!�O�l t i�

I
I��f.�te�. �onb���(�t(IJ� : · ii.' 'R;)�� : ���:��g Write for catalog with full Vlse • .T, E, Osmer "  . .  , . . .  " " , . " . , . " . " "  R71 . RlIl 

WATERMAN MARINE MOTOR CO. 1509 Fort St. W .. st. Detroit. Mich. 

Vise, I" , W. Stroh , . " . , '  . . . .  , . , . "  . .  " . , 872 , :1 1 1 1  
Wagon , dump, W.  Atk in, " . , . .  " . .  , . ,  . .  , R71 , 771 
Wall constructioH.  StE'ele & f.;;h m�t('r . ,  . . . .  , �72.202 
"rHshhoard . E.  :\L '�nnn<l(, l·s . . . .  " . . . . . . . . . . .  R72. :to� 

LEARN PLUMBING 
Short Houn-Bia Pay 

The best paid of all trades, Plnmb
ers are always in demand. They 
have shorter hours and receive �h��rc�vafi�s 

o�!�a
i':n;�civ�Jh��tho

e
d 

of instruction we make you a skill-

!i��;e�rayt��l�h b�U���b"e� t� �71� 
good position in a few months. 
in which you can earn plumbers' 
wa�es. Write at once for illustrated 
C;:l,(aln�,  which �'; \'e� fl1 1 1  partiClI. 
hr-- and. · e "1ll :-; .  4-l4� Ol i\'e Street, 

Watpr �ln�pt �('a t C'ovprin� . F. 1\f. $('hatTt'r . R71 , R!ln 
'Vatcr ('oolt" I'. ( ' . F. ('OIHlVf'r . . . . . . . . . . . . . .  R71 . n t '"  
"�ut('r bt'uh'r, R .  A .  HE'ftlE'.\· . . . . . . . . . . . • .  R72 . 1 �!l 
"'n tt>r motOl·. R, Zit"hlf>r . . . . . . . . . . . . . . . . . .  1'I71 .8ri2 
"'atpr whp(,l . "", iU. SaHllIlt'I·!'!. et a l .  . . . . . R72. 202 
'Yf'athf'l' strip. lIH'tal. L. R. Raf'on . . . . . . . .  87t . R!):1 
",,,II <!rl ll ing 1I11]1l1 l'8tU8.  (' . )1. Il . .  �tel' . . . .  , R72 , 1 2H 
"�{'1l o l'fIl ing mn('hinf'r�·. sllwl UII ( '  l'Ppl for 

dp"p, n ,  n. !·'Irl le r . . . .  " " " . " " . , , .  R71 . 7m 
"·beeol. Rpe Vf'hl<"lE' wh(>t"l . 
"·htp �ockpt . (L Dumas . . . . . . . . . . . . . . . . .  872,orm 
\Vindow and 0001' s('reen , .J. G . \VipRI'IL • . .  871 .R4:� 
\Ylndow pall(> fn�tf'ning. :\L A. Olson . . . . .  R72. 1 n2 

I W lr" stret�h<'r, n, C, Pullin" " " " " . " ,  R72 , 1 98 
Wool washlnl': machine. F. ( ; , t'a l'l':ent . " , R72,(l20 
Wrapping d.'vlc". packag" , J. n, Coughlin , 871 .!l�5 
Wrench , 0,  n,  r:"ntry " " " " " , . , . " " R72, 1 1 7  
Yoke tR sten .. r . C, )["Jchel't " " " " . , . " " 872.2H 
Yoke tor wirE" ('"rrylng books, R .  R. Dow-

ney . . . . . , . . . " . . . . . . . . . . . . . .  " "  . . . . .  872 , 1 1 2  

DESIGNS. 
Rottif' ol1E'l)(>r. mflk.  A. Nt"\\'('omh . . . • . . . . . •  mu·mn 
( 'n l'pl't f:1 1 11'1 (' ,  f; . Hawk i lls . . . . . . . .  HR. 004. :�RnOfi 
( ' 1 1':81' IIghl<' I', [" W. Ric .. " . . .  " " . " " " "  :lR . n n l  
l"111,..IC'. tt>xtllfl, n. ,Yo Fun-It't' . . . . . .  :tfol.flOfi ,  :lS.OO7 
FnlH'i<-. tf' x t llt',  B .  L. l\Iospn thn l . . . . .  , . . . . .  as.flO� 
Fahl'lc', tE'xtllp.  A. Ols�()11 " . . . . . . . .  aR.nofl. :�R .mo 
J .... ahl'l< · . t('x t t l ( · .  L. Rns�pll . . . . . . .  , . . • • . • . .  :�� .f)l l 
Ie" pi ck , \\'''0<1 & S" hade " . " ,  . .  " " " . , . .  :lR, nOO 
NeC'kttl',  G . O. Rnnhorn . ,  . . . . . . . . . . . .  �R.n14, ��. ft1 !l  
Rlhholl , K � 1 .  ('ol'bett " . . .  , . .  " ,  . .  :18 ,nt2,  38 ,nl� 
Xpoon or s i m i l a r  'al·ti(']f'. C rpes & Court . . • . .  38.8f)7 
Stel'lIzing l'E'c{'ptaclf' . E . I(l'nnrnnn . . . . . . . . . . 38. 1�nS 
V,,"dlnl': machine clIslng. W, J, Panl . . . . . . . .  :18 , 902 
Wll'e fah.'lc, H, 'Rnssman . '  . . . .  , ' ,  . • • • . • . • .  38, 903 

TRADE MARKS. 
Alizarin. G, W, Gilbert . .  , " " , . "  . . . . . . " .  66.366 
A ntomobll"s, Hn tfl"ld Motor Vehlcl" C o ,  . . , 66.439 
Rpd springs, Haggard & l\1'a r('usson Co . . . . . 66,409 
Bells and parts ·tbpr{"of. cPI'ta ln, J. G. Brill 

Co. . . . .  " . .  , " " ' , . " ' ,  . .  , " , . , . , " , , . ,  66,424 
Reverage, non·" Icohnllc , O. Scholz . . . . • . . . . .  GfU U)6 

I ���
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Delightful Cruises 
On the superb S. S. II Oceana .. and the S. S. •• Kronprinzessin CecUie " to the 

WEST INDIES. NASSAU. VENEZUELA 

BERMUDA AND PANAMA C A N A L 

5 cruises in January and February-l6 to 28 da}'ll 
For booklet and particulars apply 

Halnburg-Alnerican Line 
NEW YORK BOSTON PHlLADELPffiA CHICAGO 

ST. LOUIS and SAN FRANCISCO 

The Cunard 'Steamship Co. Ltd. 
N EW YOR K-LIVE R POO L S E RVICE 

lUCANIA 
1 3,000 Tons 

CAMPANIA 
1 3,000 Tons 

UMBRIA 
8,200 Tons 

ETRURIA 
b,200 iOri; 
t CARONIA 

20,000 Tons 
t Sister to Car· 

m:tnia. except as In t:!ngines. 

*CARMANIA 
20,000 Tons 

T H E  LA R G EST, FAST EST A N D  M��.�(l��I� FI N EST STEA M S H I PS I N  
T H E  W O R L D  

BOSTO N-L IVE R POO L S E RVICE 
SAXO N I A  
I V E R N I A 
SYLV A N I A 

1 4, 3 0 0  Tons 
1 4,1 00 .. 
5 , 6 0 0  .. 

N ew York-Med ite rra n ea n-Ad riat ic Service 
CA R PATH I A  
S LAVO N I A  
PA N N O N I A  
U LTO N I A  

1 3, 6 0 0  Tons 
1 0, 6 0 0  ..  
1 0, 0 0 0  .. 
1 0,400 .. 

This M e d ite rranean fleet is i n  service al l  year and is  s u p p l e m e nted d u ri n g  
the wi nte r season b y  the CARO N I A  and CA R M A N IA w h i c h  make special  
cruises to Alexa n d ri a  with i nte rmed iate stops at M a d e i ra, Gibraltar, Genoa 
a n d  Naples.  

CU NARD LI N E  O FFICES 
2 1 - 2 4  State St. 
C u n a rd B u i l d i ng, 1 2 6 State St. 
6 7  Dearborn St. 
M etropol ita n Bu i ld ing 

N EW YO R K  
BOSTO N ,  M ASS. 
C H I CAGO, I LL. 
M I N N EAPO L I S  M I N N . 

The man who owns a mechanical clean ing wagon MAKES MONEY 
We are ready to prave that $3000.00 Can be Made 

This year.-next year,-and the years after cleaning houses 
by our patented machinery, by energetic,  competent men. Over 300 
operators in as many towns in tl, e United States, 

We make the most "fficient stationary systems for Resldences ·
Hotels-Office BUildings. etc:. 

Tile La"gest Manufacturers of Cleaning Machinery 2n tile World 

OENL. COMPRESSED AI� AND VACUUM MACHINERY CO. 
ST, LOUIS, MO, 

© 1907 SCIENTIFIC AMERICAN, INC.
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MODEr, No. 3 

:vIODEL No 9 

Scientific American 

The HOLSMAN AUTOMOBILE 
R I D E S  L I K E A C A R R I AC E  

The Holsman Has Now Had 

5 Years of S u ccess 
A standard ty pe of power vehicle, light, strong, handsome, high-wheeled, 
high-bodied, simple and splendid ly efficient. . .  Rides Like a Carriage:' 
noiselessly and smoothly over paved city streets or rockiest, ruttiest country 
roads. Practically no repairs and low maintenance. 

Sol i d  R u bber T i res - n o  P n e u m at i cs to Co l l a l  se. Ai r-cooled 

N o  W ater t o  F reeze. H o l s m a n  Featu res a re a l l  F u l l y Paten ted . 

Two simple hand levers regulate entire control-start, steer, stop, reverse and brake. No live 
axles, friction clutches, differential gears, pumps, etc. Double hill-climbing power in reserve. 
Do not be induced to help some new inventor work out his experiments on you by buying a 
machine that has n ot been on the market more than a year. 

We are pleased to answer inquiries . 
Send To-d ay for H a n d so m e  Booklet - F R E E  

HOLSMAN AUTO M O B I LE COM PANY,  4 1 5  Monadnock B lock ,  C H I CAGO 
T h e  O l d est. and La r.est. M a n u factu rers o f  Ca·rrla.,e A utomobiles 

MODEL No. 10 

�10 D E I, No. I I  

-- --- .-� -----, 

� North GermanLloyd I 
�\ 

HERE IS THE 

New H & R Target G ri p  
The Realization of a Long Felt Want 

The first 
Combination of a 
M edium Price 
Revol ver with a Perfect 

Full Grip. 
The extension bard rubber 

stock affords a perfect grip. 

It is fitted to the frame and by ha\'ing the regular 
stocks (furnished extra) can be interchanged f.5olr pocket 
use. 

The target grip can be supplied with II & R Auto
matic, Police Automatic ,  Premier, Police Premier and 
II & R Double Action Models r 904, r 905 and r'}06. 

Light 
Compact 
Durable 

Every II & R Revolver is just as gOGo. a ; skilled labor, the best 
material and over 35 years of experience in fine firearms-making can 
produce. They are accurate shooters, perfect in balance, beautiful in 
appearance and finish. They are made in many styles and sizes a s  
described in our beautifully illustrated catalog among which we would 
especially recommend our H « R AUTOMATIC DOUBLE ACTION 32 
caliber, 6-shot , or 38 caliber, 5-shot, �-in.  barrel, finest nkkel finish , $6.00. 
THE H « R H A MMERLESS, $7.00. Target grip, as illustrated, $1  00 
extra. Sold by first-class dealers. 

Rather than accept a substitute order from us direct. Lonk for our 
name on barrel and the little target trade mark on the handle. 

\Vrite to-day for illustrated catalog. 

HARRINGTON &. RICHAR DSON ARMS CO. 
428 Park Avenue, Worcester, Mass . 

Twin-screw Express : ervlce, Sailing TUESDAYS for 

Pl y m ou t h ,  London , Cherbou rg, Paris, Bremen 
" K aiser Wilhelm II " " K ronprinzessin Cecilie " " K ronprinz Wilhelm , , 

" K aiser Wilhel m  o.er Grosse " 

Twin-Screw Passenger Service, Sailing THURS DAYS for 

Plym outh , Lond on , Cherbou rg, Paris, B remen 
"\Vash ington " 

( Building) 
" Prinz Friedrich Wilhelm " " Grosser Kurfuerst " 

" Prinzess Alice " 
l Buildin�) 

" Friednch der Gross " " Bremen " 

Mediterranean Express Service, Sailing SATURDAY S for 

Gibraltar, Naples and Genoa 
" Prinzess Iren e "  " K oenig A lhert " " Koenigin Louise " ' Barbaross n "  

SPECIA L  TRA INS CONNECT A T  PLYMOUTH FOR LON DON . 
CHERBOURO FOR PAR.IS 

Connections at Bremen, Southampt on, Oenoa and Naples for China, Japan 
and Australia, Naplel! to AleXA ndria, Naples to the Levant 

FOR RATE� , pr,AN� , E T C . , A PPLV TO 
General Agents , 

5 Broadway , N EW Y O RK co. , OELRICHS & 
TELEPHO.A{E 2200 RECTOR. (Bowling Green Building) 

S C H E R Z E R  R O L L I N G  L I FT B R I D G E S 
Make it possible to navigate large modern vessels to Harbors, 
Docks, Interior Waterways and I nterior Ports inaccessible where 
center pier swing bridges are built. Center pier swing bridges 
are obsolete. They form artificial obstructions blocking naviga
tion and commerce. They are condemned, removed and replaced 
by modern Scherzer Rolling Lift Bridges wherever Manufactur
ing, Commerce, Transportation, R ailroads and Ships are valued, 
protected and advanced. 

Modern Highway and Electric Railway Scherzer 
Rolling Lift Bridge open for the passage of large 
vessel. Superseded and replaced a center pier swing 
bridge . On Lakes to t h e  Gulf Deep Water-way. 

More than one hundred center pier swing bridges have 
already been superseded, discarded, scrapped and replaced by 
modern Scherzer Rolling Lift Bridges for Railways, Electric 
Railways and H ighways in the United States, England, Ireland, 
Holland , Egypt, India, Argentine Republic, Mexico, Russia 
and other countries. 

Modern Railroad Scherzer Rolling Lift Bridge in the 
open position. Longest span Baseule Bridge in the 
world. Also H ighway Scherzer Rolling Lift Bridge 

open fnrther down the river. 

HIGHEST AWARD, WORLD'S FAIR. ST. LOVIS, 1 904. Write us for infonn.tion. photographs, sketches and estimates. 

T H E S C H E R Z E R  R O L L I N C L I F T  B R I DC E  CO. 
Ma i n  Offices : M o n ad nock B l ock, C H I C A C O ,  U .  S .  A .  Eastern Office : 220 B road way, N E W  YO R K  C I TY 

Cable Ad d ress : " SCH E R Z E R ,  CH I CACO . "  

© 1907 SCIENTIFIC AMERICAN, INC.
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"Tanks with a Reputation." 

CALDWELL 
Tanks and Towers 

Bottle nipples, FnultlPss Rubber Co . . . . . . . .  66,43G 
CUlldh�d popcorn, Rueckheim Bros. & 

I;Jckstpin • . • . . . • . . . . • • • • .  ' • • • • • . . . • . . • . .  66, 414 
Candlps, chucoiutps aud other, Rueckheim 

Bros. & Eckstein • • • • • • • • . • • • • • . • • . . • • •  66,395 
Candy, Greek American Confectionery Co . . •  oU,ass 
Candy, Schrudel's • . . . • • • • • • . • . • • • • • . • • • • • .  6H.�n7 
Candy, peanut, Bosman & whman Co . • . . . .  G6.a�-I 
Canned meat, August K ress Co • • • • • • • . . . . . .  66,:nn 
Cartridl:ps. loaded sbells. caps, etc., Peters 

. 
d b d f Cartridge Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  66,374 p r o  v i e a un ance ? Cement and asphalt. hydraulic, P. H. Trum· 

water for all purposes In I mer & O. Vogler . . . . . . . . . . . . . . . . . . . . . .  66, 4 1 6  

Mills,  Factories, Towns · c
be

'G
i
;:.!�isc�e':Aa

i
::;it

C
�����:�kt!

er
li:f����� 66.�5:1 

and Country Homes. Re- Clotbes wringers, American Wringer Co . . . . .  66. 4 1 7  

liable and permanent ser- Clotbing, certain, M. Hallr & Bro . . .. . . . . . . .  66.42� 
vice assured. A m p 1 e g���'taW:.

e'E�r;:t:�;'r��'i; ' . ����
i
.
t
.
e 

. .  ���.l�� : : : :  �g:!g2 
pressure as well for safe Corset stltren('rs and stays, E. C. Weeks . . .  66.446 

fire prot�ction. 
' Cott

s�ns
pi

r
e 
co�

o
���

, 
. .  �::.

d
: . .  ��: . . �

i
.�����l: 66.4�0 

Endorsed by eminen 
aatisfied customers. 

Our buildin\:! plans, in connee· 
tion with selecte(i high-grade ma
terial, insure great tank durability 
and enormous tower stability. 

architects. en2ineers, and thousands of 

25 YEARS' EXl'ERIENCE 

Dental cement.  O.  �r. Springer . . . . . • . . . . . .  66.399 
Electrical conductors. certain, Electric Rail-

way Improvement Co. . • • . . . . • . • . • . . . . .  66,420 
Fertilizer£ and fertilizing materials, B. 

Diaz & Co. · . . . . . . . . . . . . . . . . . . . . . . . . . . .  00 ,4 1 9  
Flavoring (lxt 1'8CtS. Baker Extract Co . . . . . .  66,403 
Flavoring for soda water, etc. , Benton, 

Hall & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.:181 
Flavoring for tonic mixtures. E .  B. Hall . . .  G6.�89 

We erect anything in United States. Canada and Mexico. 
For catalozue. full information and references near 

address Dept. S F. 
you Flouco. ":�(:'� t, . . .  �(:I.".

mb.
i� . .  ���

I
� . .  � . •  �.I������ 66,386 

W. E. CALDWELL CO • •  Loulsvllle, 

Tanks j Steel-�ood l Towers 

Flour, wheat.  Hnlmps and Barnes . • . • . . . . .  66. -1 1 0  
K y. Food products, J. P. Cooper . . . . . . . . . . . . . . .  66. 400 

Foods, certain cereal. Corno Mill'" Co . . . . . .  66, 407 

1 Galvan1zed f 
Wind MillS - Pumps--Gas Engines 

Goncroto, R8inforc�d Concroto 
AND 

Concroto Bnildin[ Blocts 
Scientillc American Supplement 1548 contains an 

article on Concl't'te, uy Brysson CuuJlingham. 
The art icle clearly describes the proper com
pOSition and mixture of concrete and gives 
results of elaborate tests. 

Scientillc American Supplement 1538 gives tbe 
proporitlon of gravel aud sand to be used in 
concrete. 

Scientillc American Supplements 1567, 1568, 1569, 1570, and 1571 contain an elaborate dis
cussion by Lieut. Hl'I ll'Y J. Jones of the 
various systems of reillfol'cil1g concrete, con
crete construction, and their applications. 
These articles consti tute a splendid text book 
on the subject of reiuforcpd concrete. Noth
ing better has been publisbed. 

Scientillo American Supplement 997 contains an article by Spencer Newberry in which prac
tical notes on the proper preparation of COD
crete are given. 

Scientillc American Supplements 1568 and 1569 present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientillc American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientillo American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis
cussed and illustrated. 

Soientillc Amencan Supplement 1564 contains an 
article by Lewis A. Hicks, in wbicb tbe 
merits and defects of reinforced concrete are 
analyzed. 

Scientillc American Supplement 
the prinCiples of r einforced 
some practical Illustrations by 
Webb. 

1551 contains 
concrete w i th 
Walter Loring 

Scientillc American Supplemf,nt 1573 contains 
an article by Louis H. G Elson on the prin
ciples of success in concrete block manufac
ture, illustrated. 

Scientillo American Supplement 1574 discusses 
steel for reinforced concrete, 

Scientillc American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr. , on cement mortar anrl concrete, their 
preparation and use for fn rm purposes. The 
paper exhaustively discuss(>s the making of 
mortar end concrete, depositing of ('oncretf', 
facing concrete, wood forms, concr€'te Ride
walks. details of construction of reinforced 
concrete posts. 
Eacb numher of tbe Supplement costs 10 

cents. 
A set of papers containing all tbe articles 

above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN ®. CO. 
361 Broadway, NeW" Yorh City 

L EAR N E N G RAV I NG 
A prolltable, Higb-Grade, Enjoyable business. Com. 
petent men make from t.'lD.00 to $100 00 per week. Our 
correspondence course does a wny wit h the many years' 
apprentice.blp bltberto requircd and enables one to 
master tbe work thorougbly. in a sbort time. Establisb
ed seventeen years. Write for prospectus. 

REES ENGRAVI N G  S C H O OL 
33� Steele Bldg. ELMI RA, N .  Y. 

Improved 
Power or 
Hand 
Planer 
for the m o d  e I 
maker, experimen
ter, or amateur. Its 
features are t h e  
Double L i f t i n g  
Screws and tbe sim. 
pIe m a n  n e r  of 
cbanginll from pow. 
er to tbe H a n  d 
Crank. Workman. 
s h i p  gnaranteed 
tbroughout. L i s  t 
price complete $1"5. 
Parts interchange
able. 

A. J. Wilkinson & Co� Machinery, 184·188 Washington R. Roston, Mass 

(lust Issued, Write for It) 
$25.000.00 OVER STOCK 

A.tomobile ParIs .ad Supplies lailed -
NEUSTADT AUTOMOBILE a SUPPLY co. 1101. IIONIY rOI YOU 8831 OU.. SI .. et. St. Lo.i., 110. 

Fruits, baskf'ted frpsh , Charles & Co . . • • . . .  66. �R5 
Golt club irons, A. n. Spalding & Bros . . . .  66,434 
Hair tonic and scalp remedy. M. L. Camp-

bell • • • . . . • • . . . • . . . . . . . • . . . . . • . . • • • . . . .  06.3!l2 
Hair tonics, T. J. :\[OWI'.r • • • • • • • • • • • • • • • • • .  66,455 
Hair tonics and restorf'rs, G.  O. Ranson & 

Co • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  66,4fi7 
Ham. mortndplle. cnpicolU, etc. , pressed, 

H. }1'iorentini . . . . . . . . . . . . . . . . . • •  � . . . . .  flfl.40,,! I Hosipry, Lord & Ta�'lor . . . . . • . . • •  66, 368 to Or..a71 
Hosit-IT. 1\1 .  lIalff & Bro . . . . . . . . . . . . . . . . . . . .  r.r..:na j 
:���gi�id!tu�)i

(
���ib�tl�.��Y

�
{egg�tt 

• & . 
ii;';ti;e';, 

66.an4 i 
66, 425, 66.44 1  

Knit undersbirts, Rubens & M'arblp . . . . . . . .  66.:177 
Ii:nives, razors, and shf'ars. W. Pope . . . . . . .  66. 444 
Ladders, 'woodpn step. E. M. Murray . . . . . . . •  66. 392 
Magazine. monthly, Sporting Goods Publish-

ing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66. 460 
Malt prf'parations, certain.  J. B. "�eyer-

mann . . . . " . . . . . . . .  , . . . . . . .  , . . . . . . . . . . .  60.4�1:J 
:tt.fedicinal preparations. certain, Silver Suds 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  66.42D 
�f('dicinal salts. Ph�'stcfans Supply Co . . . . . .  66 . :l7r. 
!\fedicines, certain, T. F. Lauhach . . . . . . . . . .  66. :107 
)Iosqulto r�pellpnt, .J. E. Lyle . . . . . . . . . . . .  66.:172 
Napbtba, Standard on Co. of N�w york . . . .  66. 462 
Ocbers. Firm of F. A.  Reicbard . . . •  66,458, 66.4f,D 
on. certain, A .  T . . lohnson . . . . . • . . . . . . . . . . .  66.:100 
OH. corn, Corn Products Co . • . . . . . .  66. 448, 66,449 
Overcoats, coats, pants, and vests, J. A. 

66.427 
66.�51 
66, 4 1 8  

Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Packing, machinery. B. F. Goodricb Co . . . .  . 
Paint8. f'namf'ls. fillers. f'tc. , S. B. Bowen . .  
Pamphl€'ts relating to finance. Knickerbocker 

Audit  Co. . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  66,440 
Paper, safety, George La Monte & Son. 

66. 452, 66,453 
Pap�r, weekly, Sporting News Publlsbing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66,461 
PapPI', writing find printing, American Writ-

ing Paper Co. . . . . . . . . . . . . . . . . . . . . . . . . .  66, 4�5 
Pf'ncils and rubber erasers, lead, E .  Fab€'r . .  60.:l6:� 
PeneHs, lead, E. Failer . . . . . . . • . .  66.358 to 66.362 
Perfumes and perfumed toilet powders, S. 

Palmer . . . .  . .  . . . . . . . . . . . .  • . . . . . . . . . . . . .  66,456 
Pillow tops and slips and laundry bags, 

Sondbeim & Magnus . . . . . . . . . . . . . . . . . . .  66,431 
roUshing and plating compounds, Argentina 

Co. . .  . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . .  66,402 
Preparation tor the treatment of finger nails, 

F. Harnisch . . . . . . . . . . . . . . . . . . . . . . . . . . .  66.454 
Presprving compounds, chemical. Protegit 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66,:176 
Pumps, stf'am en�ines. turbines, and parts 

thf'rf'of, l\[aschhlf'nfahrik Oddpsse Gesl'U-
sehaft mit hf'schrnnkter Haftung • . . . . . .  66.4-t:1 

Pyrographic ontffts. F. F. Rick & Co . . . . . . . .  66,:187 
Ruhher eral'!ers. E. }<'aher . . . . . . . . . . . . . . . . . .  66.H64 
Rnusage alld ham, National Packing Co . . . . .  66. 4 1 R  
Rhoes, leather. E.  E ,  Taylor Co . . . . . . . . . . . . .  6(1. �57 
:;:kins alld ru�s. ef'rtnin, C. Sehmitz & Co . .  r.f1.4 H i 
Soap, Lever Brothers . . . . . . . . . . . . . . . . . . . . . .  66,442 
Soap mude of wool fat. Vf'reinigte Chemische 

Werke Aktlengesellschaft • . . • . . • • . • • • . .  66.400 
Soaps, L. F. Shinners . . . . . . . . . . . . . • . • . • . . .  Or.. :WS 
SOIlIlS, toilet, B. T. Babbi tt. Inc . . . . . . . . . . . .  66.380 
Stove and metal polisb . F. & E. Liebscher . .  66.41 1 
T�as, J. M. M'ontgomery . . . . . . . . . . . . . . . . . . .  00,412 
Thrpurl or spool cotton, sewing, Blnd�f' tt  & 

Orswell Co. . . . . . . . . . . . . . . . . . .  66.�82 to 66,404 
Thrf'ad ,  spool and sewing! cotton , American 

Thread Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66, 401 
ToniC'. luxativ€' . .  and digestive preparll t iol ll'! . 

I'. L. Childs . . . . . . . . . . . . . . . . . . . .  66.:\:;4, 66.355 
Tl'unks. leathl'T. S if'gpl Coo}lf'r Co . . . . . . . . .  66.378 
Pll�tIPnt or salve, Frpd£'rick Laboratory . . . . .  66.365 
VH1'nish. GItddpll Va rnish Co . . . . . . . . . . • • . . .  60.4:17 
'Vnshing compound, Pacific Coast Borax Co . 60,3na 
Wbisky. Glasner & Barzen Distilling & 1m· 

porting Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  fo6. 421 
'Yhisky, Hpnry Thode Co. . . . . . . . . . . . . . . . . .  6f1. 42� 
Whisky. Mattingly & Moore Dist'y Co . . . . . .  66.428 
Whisky, Ullman Einstein Co . . . . . . . . . . . . . . . .  66.4�2 
Whisk)'. Vlln Vleet·Mansfi"ld Drug Co . . . . . .  6(], 445 
Wine and h{'('r. preparation for preserving, 

A. Boake Roberts & Co . . . . . . . . . . . . . . . . .  66,447 
Wines, California, T. Grumbacb 66,438 

LABELS. 
"A. H .  S . . " for prepared potted beef, A. 

H. Smith . . . . . . . . . . . . . . • • . . . • . . . . . . . . . .  1 3 , 901 
" Baker Bourbon , "  for whisky, Frankfort Dls-

tlllN)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 897 
"Baker Rye , "  for whisky. Frankfort Dis-

tiller)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l :1 . Sng 
"Bromo-!\l1nt ,"  for mcdicin€'. F. P. Crotz. ' r .  1 � , 902 
"Hombrew, " for beer, Home Brf'wing & 1 ('(" 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 �. 896 
" Ido. " tor a bev€'rage, lIome Brewing & Ief' 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 :1 . 89U 
"'Mack MHhou 's Diamonrl RaC'k Oil ," fflr a 

mediei"n I oil ,  J. M. lIIabon . . . . . . . . . . . . 1 � , 904 
":\[t>ntholatum,"  for a salve, Ml'ntholatum 

Co. . .  . . . . . . .  : , . . . . . . . . . . . . . . . . . . . . . . . . .  l :1 . nO� 
"Protection . "  for cigars, Ht>ineman Brnthprs 1 3 , 895 
"Thp Idl':! I Liniment ,"  for a linimpnt for 

man nnd heast . K. S. Gross & Co • . . . . . .  1 � .905 
"The On I�' 5<'. Bull Heads, "  for <'igll rs. J. 

Furthmann . . . . . . . . . . . • . . . . . . . . . . . . . . . .  1 3, 894 
""'"hlte Star "Tater ,"  for drinking watt 'r ,  

.T.  G repnbf'rg . . . . . . . . . . . . . . . . . . . . . . .  , . .  1 3 . 000 

PRINTS. 
"Apparel for Man and Boy ,"  for clothing. 

E. L. Boone . . . . . . . • . . . . . . . . . . . . . . . . . .  2 , 1 66 
"Budweiser Girl ." for beer, Anheuser-Busch 

Brewing Ass'n . • . . . . . . . . . . . . . . . . . . . . . .  2 , 1 61 
" California Souvenir Playing Cards, " for 

playing cards, M. Rieder . . . . . . . . . . . . . .  2, 1 62 
"Champion IIarv€'sting M'achin€'s ."  for h(1r

v(>sting machinery, Hayes Lithographing 
Co. . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  2 , 1 68 

"Immaculat€' ."  for enamels, Pinchin, John-
son & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2, 1 64 

"Men's  and Bo;\'s' Apparel , "  for men 's and 
boys' apparel, H .  C .  Lytton . . . . . . . . . . . 2 , 1 67 

"Meritas, Table Oil Cloth . "  for tabie oil 
clotb, Standard Oil Clotb Co . . . . . . . . . . .  2 , 1 6.1 

"SanUas, Cloth Wall Covprinll, " for cloth 
wall covering, Standard Oil Clotb Co. . .  2 . 1 65 

A printed copy of the specification and drawin� 
of any patent in the foregoing list, or any patent 
in  print isslled �ince 1 863, will be furnished from 
this office for 10 cents, provided ,the name and 
number of tbe patent desired and tbe date b� 
C'iven. Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in· 
vf'ntors for any of the inventions named in the torp
!wing list. For terms and furtber particulars 
add ...... Munn ... Co., 361 Broadway, New York. 

litIS 
are universally preferred by crit.ical men. They are distinctive shirts, and their 
worth is attested quite as much by the men who wear them as by their 
increasing sales. 

V/achusett Shirts lend themselves particularly to that versatility of dress 
now so characteristic of American men. In all seasons of the year ; at all 
times and places, they will be found absolutely c')rrect in style and fabric
well made-dependable in every way. 

If you have not yet tried Wachusett Shirts do so at the earliest oppor · 
tunity. You will find them to be superior shirts and worthy of your most 
intimate acquaintance. In fact you will vote them the inevitable choice of 
the man who seeks appropriate things in dress. 

Ask your dealer for Wachusett make. Booklet free. 

W ACH USETT S H I RT co.. Dept. 2, Leominster, Mass. 
lIIanuJacturers of 'White, fancy, neglige and coat shirts, nighl robes aml paiamas 

The BROWNELL or m 
Motors Have No Superior 

Embody most scientific and ap
proved principles of internal 

combustion el' gine 
construction 

4. 6 and 8 Cylinders 
t ll - t 60 H orse Power 

P. A. BR.OWNELL nOTOR. COMPANY 
Succe8S0rs to 

U. S. 8. Flalrship CONNECTICUT 
ShOWIng Admiral'S Barge, with our 80 H. P. Motor 

BR.OWNELL-TR.EBER.T COMPANY 
634.666 Lexington Ave . . R.ochester, N. Y .  

A RT H U R  KO P P E L  COM PANY 
Consulting Engineers and nanufacturers of Portable and Industrial Railways 

Transportation is one of the vital points in industrial or contracting operations. It is our 
business not only to manufacture, but to design and install complete industrial and 
portable railways, thus i�suring the greatest degree of economy in transportation of raw 
materials or finished products. 

A RTHUR KOPPEL COMPANY 
NEW YO R.K PITTSBURGH CHICAGO SAN FRANCISCO 

Foreign Agents Wanted For 
Mullins Steel Boats 

MuUi�. Pressed Steel Boats are particularl:v adapted for use i n  hoi climates. Bui1� with 
air chambers in each end. Cannot sink'.  crack or leak-indestructible, elegant in desi,n 
and finish and superior to wooden boats. Mullinll Steel Motor Boats are fast and noiseless. 

Write forUluatrated catalogue in Engliab, French, German or Spanllh, aiviDg complete 
description ofthecelebrated MUllin. Motor Boat., Bow Boate, Hunting anlfFllhlng Boat.. 
The W. H. /IIIulllna Co. 1 18 Franklin St. Salem, 0., U. S.A. 
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NEW BOOKS, ETC. 

GRINDING AND TAPPING TOOLS, PROCESSES, 
AND FIXTURES . By Joseph V. Wood
worth. New York : Hill Publishing 
Company_ 8vo. ; cloth ; 162 pages 
illustrated. Price, $2. 

In machine shops the development of uses 
for emery wheels has been remarkable, and 
there Is to-day an immense amount of work 
'done with the emery wheel tbat a few years 
ago it was not considered possible to handle 
in this way. "Lapping and G rindin g" Is the 
very latest work on the sub.iect, and i s  w ritten 
in a clear, practical manner by a practical 
man. It should he in the hands of every . me
chankal en !! i n eN' and up·to-da te mechanic.  The 
f.ollowing list of con ten ts i s  its best recom
mendation : G rinding ; Conditions, R ules, Meth
ods, Processes, Machines and A ttachments for 
Accurate Grindin g ; Use and Preparation of 
Abrasives ; Laps and Lapping ; Construction 
and Use of Tools and Processes for Flnlshhlg 
Gages, Tool s, Dies, and Machine Parts to Ac
curate Dimensions, Construction, Use and Op
eration of G rinding Fixtures and Jigs for Fin
ishing Repetition Parts and Articles of ?lretal, 
Small Hardened and Tempered Steel Parts and 
Special Work ; The Ha rden ing and Tempering 
of I nterchangeable Tool Steel Parts of Deli
cate Structure w h ich Requi re to be Ground and 
Lapped A fterward ; Percentage of Carbon Cru
cible Steel G round Parts and Tools Should Con
tain. 

AGGLUTINANTS OF ALL KINDS FOR ALL 
PURPOSES . By H. C. Standage. New 
York : D. Van Nostrand Company, 
1907. Cloth ; 5 112 x 8 lh  inches ; 247 
pages ; 508 recipes and numerous 
notes. Price, $3.50. 

It is seldom tbat on e finds such an excellent 
collection of recipes for glues and similar com
pounds so conven ien tly arranged as tbey are 
in this work. They are arranged under the 
headings of the trades to wbich they are of 
greatest use, and are also referred to In a com
plete index. I';very recipe has been tested and 
found to do what is claimed of it. 

THE CONSTR UCTION OF DYNAMOS. ( Alter
nating and Di rect-Current. ) A Text 
Book for Students. Enginepr-Con
structors, and Electricians in Charge. 
By Tyson Sewell .  With nearly 550 
illustrations and diagrams specially 
drawn and engraved for this work_ 
London : Crosby, Lockwood & Son. 
New York : D. Van Nostrand Com
pany. 8vo. ; cloth ; 316 pages. Price, 
$3.  

T h i s  w o r k  deals in a single volume o f  handy 
size with the theory, design, and construction 
of dynamos, both a lternatin g and direct-cur
rent. The treatment is suffiCiently detailed to 
make It useful a s  a textbook for students and 
apprentices as well as belpful as a reference 
book to engineers. 

The early chapters deal with fundamental 
principles ; p olyphase currents, however, being 
treated later on as an introduction to polyphase 
alternators. The examples of design introduced 
in the work are for i l l ustration only, since 
the work of designing falls to the lot of com
paratively few men ; most manufacturers hav
ing standardized particular lines, which can be 
made to fill the majority of requirements, with 
slight modification. 

S HAFT SINKING UNDER DIFFICULT CONDI
TIONS. By J. Riemer_ Translated 
from the German by C. R. Corning 
and Robert Peele. New York : John 
Wiley & Sons. 8vo. ; cloth ; 19 plates, 
176 pages. PrIce, $3 . 

Little need has a risen in America to exploit 
mineral beds that a re very difficult to work. 
Where the difficulties han seemed too great, 
such bodies have been al lowed t o  remain unde
veloped, and deposits of easier access have been 
successful ly sought. In G{'rmany the condi
tions are different. Mining operations are car
ried on there under conditions that we would 
consider too unfavorable to be p rofitable. I t  is 
with some special cases of such a n ature that 
this work deals ; cases in whicb the soil was 
so permeated with water that the difficult 
freezing mthod, as well as others, had to be 
resorted to before the operations could be 
completed with success, or indeed could be 
completed at a l l .  

STANDARD POLYPI I A '; ": ApPARATUS A N D  
SYSTEMS.  By Maurice A. Oudin. New 
York : D. Van Nostrand Company. 
London : Sampson Low & Co. 8vo. ; 
cloth ; 369 pages, 207 illustrations 
and diagrams. Price, $3  net. 

This book, fi rst issued in 1 899, has reached 
its fifth edition and has been enlarged and 
bro ught lip to date. Full of p ractical in for
mation and containing a .  number of useful 
tables, it forms a valuable reference book for 
men who opera t .. or are interested in alternate 
current machinen'. 

Scientific American. 

Consult Parsons First, Then Hire a Lawyer-If Needed ,. Send for a copy on thirty days' free examination,  express 
prepaid by us. If it is what we claim ,  remit $3.50 to keep 
it ; if not, notify us and we wi l l  send stamps for its return 
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WILSON'S PHOSPHATE M I LLS 
From 1 to 40 H. P_ Also Bone 
Cutters. hand and power, for the poultrym"n ; g' it and sbell mills, farm feed mills, famil y  gllst mills, scrap cake mllls_ 

Send for our catalog_ 
W ilson Bros., Sole Mfrs.,  Easton, Pa. 

WIRELESS TELEGRAPHY.-ITS PRO-
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194 St. Paul Street N. Y. 

The Scientific Atnerican 
Cyclopedia of Recei pts 
N o t e s  a n d Q u e r i e s  

REVISED EDITION 

15,900 Receipts 734 Pages Price $5.00 

MAILED TO ANY PART OF THE WORLD 

THE SCIENTIFIC A M  E R I C  A N CYCLOPEDIA OF RECEIPTS, 
NOTES AND QUERIES has had an unprecedented sale. It has ' 

been used by chemists, technologists, and those unfamiliar with the 
arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It consists of a careful compila
tion of the most .useful receipts, and information which have appeared in the 
SCIE�TIFIC AMERICAN for more than half a cen-

and stock market intere»tll. In fact, tbe 1 ,064 
pages of the compact and bandsome volume 
present a greater fund of data and statistics of 
a p ractical character than any other work on 
such subjects ; its utility being enhanced by 
an arrangement rendering reference to the con
tents of any section easy and satlsfactory_ 
The p resent edition also devotes much atten
tion to the newer mining companies whose 
stocks have become such a feature in the stock 
markets of the United States, a class of or
gan izations and securities on which full and 
accurate information i s  often difficult to ob
tain. I t  gives throughout evidence of accuracy 
and careful compilation and is brought down 
to date in its descriptive and statistical de
tails, malting the volume one wblch investors 
and all who are interested in the financial and 
other markets of the country cannot afford to 
be without. 
DICTIONARY OF ENGINEERING TERMS IN 

ENGLISH AND SPANISH . With In
dexes in Both Languages. By 
Andres J. R. V. Garcia. New York : 
Spon & Chamberlain, 1906. 4 %  x 
5lh inches ; cloth ; 150 pages. Price, 
$1.  

A handy technical dictionary in Spanish and 
English is a necessity for those who are en
gaged in the constantly expanding relations 
with the Latin-A merican coun tries.

' 
Mr. Gar

da's work is furnished with an index in the 
two lan guages, lessen ing greatly the work of 
translating from Spanish Into English. 
LLOYD'S REGISTER OF AMERICAN Y ACHTS_ 

New York : Lloyd's Register of 
Shipping, 15 Whitehall Street. 8vo. 
large ; pp. 410. Price, $7.50. 

The growing of yachting in A merica shows 
itself in the steadily-increasing size of Lloyd's 
Register of American Yachts. The vol ume be
fore us for 1 907 contains over 400 pages and 
records the full particul ars of nearly 3.500 

yachts owned in the United States and Can
ada, the name and address of the own er of 
each yacht being also given . The information 
regarding the yachts incl udes the material of 
construction, type. rig. sail a rea, official num
ber, signal letter, tonnage, length over all and 
on the waterline, extreme breadth and draft, 
name of the designer and builder, place and 
date of launch, and particulars of the machin
ery. Very handsome are the pages of the 
book which are devoted to the colored i l l us
trations of private signals,  of which there 
are 1 ,872, and of club burgees, 300 in n umber. 
The officers of nearly 350 clubs and yachting 
associations are also given. 

THE ROMANCE OF STEEL . The Story of 
a Thousand Millionaires_ By Her
bert N. Casson. Npw York : A. S 
Barnes & Co., 1907.  Cloth ; 376 
pages, 63 portraits. Price, $2.50. 

As its title suggests, this is a popular book, 
dealing briefly with tbe rise of the iron Indus
try in the United States, and at length with 
the careers and personal ities of the men who 
have · directed the wonderful expansion which 
followed, at first slowly, the dIscov ' os of 
Kelly . and Bessemer. The book contains few 
statistics, and those in popular : form ; the 
author i s  more interested in giving gl impses 
of the real men behind the steel . We see the 
men rather than the millionaires, and under
stand the capacities In each which fitted them 
to act as cogs in the great machine of the 
greatest American Industry. 

ANNUAL REPORT OF THE BOARD m' SCIEN
TIFIC ADVICE FOR INDIA FOR THE YEAR 
1905-06_ Calcutta : India Government 
Central Press. 8vo. ; paper. 

A rcsume of the official scientific inquiry 
carried on in India. 

DIE TECH NOLOGIE DER ApPRETUR. EIN 
LEHRBUCH ZUM UNTERRICHT A N TECH
NISCHEN FACHSULEN WIE ZUM SELBST
UNTERRICHT. Von Dr . A. GarswiIidt. 
Wi en und Leipzig :  A. Hartleben's 
Verlag. With 155 illustrations. 8vo. ; 
paper bound ; 317 pages. 

tury. Over 1 5 , 000 selected formulre are here collected, FIRST-CLASS BATTLESHIP "CONNECTICUT " 
nearly every branch of the useful arts being represented. ( Continued from page 4O!J. ) 
Many of the principal substances and raw materials used 16,500 horse-power. The "Connecticut" is 
in the arts are described, and almost every inquiry re- particularly interesting, at the present 
lating to formulre will be found answered. It is more time, as liaving been selected as the flag: 
than a receipt book, as in most cases it gives all ship of the Pacific fleet, special accom-
the standard and special formulre, thus enabling the modations for this purpose having been 
reader to find a receipt which fits his peculiar need. An provided when the ship was under con-

alphabetical arrangement with abundant cross references struction. It is also to be remembered 
that the "Connecticut" was built entirely makes it an easy work to consult. Those who are en-
at a government navy yard, contempor

g aged in any branch of industry will find this book of 
aneously with the construction of the 

the greatest practical value, and we especially commend it to those who are "Louisiana" at a private yard. The high 
in search of an independent business, as they will find many formulre for the character of the work on the "Connecti-
manufacture of salable articles which will be worth many times the cost of cut," and the tact that she was built in 
the book . The Appendix contains the very latest fomlUlre as well as 4 1  the same time a s  the "Louisiana," and 

THE MANUAL OF STATISTICS_ New York : tables of weights and measures, and a Dictionary of Chemical Synonyms. that her extra cost, in view of the higher 
The Manual of Statistics Company, pay and shorter hours of government em-
1907. 8vo. ; pp. 1064. Price, $5 .  

Send for Full Table of Contents ployees, was less than was expected, has 
The Manual of Statistics for 1 907, being the established, conclusively, the ability of 

twenty-ninth annual issue of that stahdard M a i l e d  F r e e o n R e q u e s t the government to do the very highest 
reference publication, h-as .iust made its appear-
ance. As usual, i t  contains in concise and character of work at a reasonable cost in 
complete form the information rega roing rail- MUNN & COMPANY Publ ishers Its own yards. The other four. ships of 
road and industrial corporations of the Un ited ' I  this class differ slightly from the "Con-
States and Canada, government securities, . 363 BROADWA Y, NEW YORK necticut" in the arrangement of the pr,)-
mining stocks, and the grain and cotton stocks I 
which are required by inve»tors, speculators, I L.-------------------------____________ -' tectlve deck and in the thickness of the 

© 1907 SCIENTIFIC AMERICAN, INC.
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.. Quick as a wink." 

Allen Commutator Compound gives 
that rich gloss on your Commutator, 
cures Dynamo Troubles. 

Get the Jlahlt 

SAMPLES FREE FOR YOUR DEALER'S NAME. NO NAME-NO SAMPLE. 
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Durable. 
THERE'S great fun owning a railroad and boss .. 

ing the job. Our Model. of Locomotl .... 
Tralnl, Trolley Can, D,..amo., Lamp., etc., arc 
practical and du rable inventions. They amuse and instru ct. They point many a boy to a useful 
career. Equipped with dry batteries, no acids 
or liquids used, perfectly safe and harmless. 
Prices from $1 u p .  
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- Economy in Boiler Management -
depends largely upon the method of tube-cleansin� employed. The life of a boiler aId its efficient 
<ervice hinge on this. Chemicals loosen and parhally destroy the scale-also the tube< themselves. 
The one proven, tried and true demolisher of scale, w,thout any injury whatever to the tubes-which are 
left as good as new-is the 

DEA N  BOILER TUBE CLEA N ER 
a machine that quickly loosens the scale by rapid vibration-

3,000 to 5,000 taps per 
minute. Infallibly in
dicates weak spots in 
any tube, thus prevent
ing possible explo
sions. Cleans from 10 
to 30 tubes per hour 

thoroughly. Economical .  practical, safe and sure. Used every
where by the largest p�wer operators. References in all countries. Over 7,000 in use. Guaranteed 
to pay its own cost in six months or less. Send for our free Booklet, .. From Water to Steam. "  

THE W M .  B .  PIERCE COM PANY, 3 1 9  Washington Street, Buffalo, N. 

The dance of a tea-kettle cover gave J ames Watt the idea for the modern steam engine and 
locomotive. Millions of people had watched tea.kettle covers dance, but only one wondered 

about the � and � of it all. Watt reasoned it out, and his study gave him success and 

im mortal fame. The mall who kllow., how and why a lway., .,uccevrd." whether he 

discovers new forces or nlasters old ones. 

You have opportullitie., for knowledge and discovery that were not dreamed of in the 

time of Watt, or even of your own father. Watt had to dig out for himself every least bit of 

knowledge that he put into the invention of the steam engine. You can get in compact, easily 
accessible form all the knowledge that Watt acquired from hard, tedious study, and all the 
knowledge that hund reds of other scientists have added to it. Watt began with the discovery of 

the principle of steam ; you call begill with the latelflf applicatioll of iflteam. Yon 
will find it all, from the first principle to the latest application, in the modern 

C Y C L O P E D I A O F  EN G I N E E R I N G 

S i x V o l u m e s·-P a g e  S i z e  7 x  1 0  I n c h e s  

Ptlb!ished by American Schoo! of Correspondence. Chicago 
the most practical . comprehensive and nnderstandable trea tise ever published on Steam 
Engineenng and allied subjects. It is as infallible an authority in tlie engineering field 
as the Cen tury Dictionary 111 the class·room, or Blackstone in the lawyer's office. The 
greatest authorities, the most practical experts, the best known engineers, have made this 
great work the model for books for home study. 

L E S S  T H A N � P R I C E  

to get men who are interested in Engineering to start home study work . This Cyclopedia 
will prove "oncluslvely the superiority of the method of instruction of the American 
School of Correspondence. We believe It will eventuaJ1 y bring us many enrollments in our 
regular courses. That·s why we can afford to make this bargain offer. We employ no 
agents; we send the books to talk for themselves. 

$14.80 INSTEAD OF $36.00 
Sent Express Prepaid for Five Days' FREE Examination-If it meets your needs, send 
$2.00 cash and $2.00 a month thereafter, until you have paid $14.8ot the special price. Return 
at our expense, if you do not care to keep the books. 

Just the rlllht kind of help fur the man 
who wishes to become a �tationarv elllZineer 
or fireman-the man who bas secured his 
Jicense-the electnci.an who works in a 
power plant or any mecbanic or engineer 
ambitious to better himself. 

Invaluable to tbe ambitious janitor who has 
the care of a heating system -the cbaulfeur 
or automobile owne .... who would save 
wear and tear on �nJZlne8 and machlnery
and men in general who come iu contact 
with steam, gas, gasoline. or oil enldnes. 

AMERICAN SCHOOL OF CORRESPONDENCE. CHICAGO 

Edit.or-in-chief-Louis Derr, A. M. S. B., A ssociate Prof., Massacb usetts lnstitute 
1.'echnology. 

Bound in balf red morocco, 3,000 pas.:es. ovpr 2,000 illustrations. plates, diagrams. 
sections, tahles, tormulre, etc. Complete 6ets of test queRtions in every vol
ume, thus combining the be�t features of a text-book and reference work 
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belt, which has been reduced amidships 
from 11 to 9 inches. 
FIRST-CLASS BATTLESHIPS " IDAHO " AND 

" MISSISSIPPI. "  
The "Idaho" and the "Mississippi," 

building at Cramps, are smaller editions 
of the "Connecticut." With a length of 
375 feet, a beam of 77 feet, and draft of 
24 feet 8 inches, they displace 13,000 
tons. On this displacement they carry 
four 12-inch, eight 8-inch, and eight 7· 
inch guns ; so that their main battery is 
less than that of the larger ship by only 
four 7-inch pieces. They have two 21· 
inch submerged torpedo tubes, and their 
armor plan is practically the same as 
that of the "Kansas." The 3,000 tons 
difference in displacement between the 
"Idaho" and the "Kansas" shows its ef
fect most strongly in the engine room 
and the speed, the horse-power being only 
10,000 as against 16,500, and the speed 
one knot less, or  17 knots an hour. It 
is to be regretted that such powerful 
ships as these should, in this year of · 1 our Lord 1907, and in this age of 21-knot 
battleships, be going out to the trial 
course with the expectation of doing n �  
better than 17  knots a n  hour. 

FIRST-CLASS BATTLESHIPS " SOUTH CAR· 
OLINA " AND " MICHIGAN " 

The battleships "South Carolina" an:l 
"Michigan," now being built by the 
Cramps and the New York Shipbuilding I Company respectively, are of particular 
interest, because they were the first of 
our battleships to be designed after the 
conclusion of the Russo-Japanese war, 
and therefore embody the experience 
gathered during the naval operations of 
that great conflict. The most marked de· 
parture from the battleships which pre· 
ceded them is seen in the complete elim
ination of the intermediate and second· 
ary batteries which, in our earlier ships, 
consisted of a large number of 5·inch, 6· 
inch, 7-inch, or 8-inch guns. The cus
tomary number of guns in the main bat
tery has been doubled, so that instead 
of four 12-inch, the new ships carry eight 
such guns mounted in four turrets. A 
numerous battery of small rapid-fire guns 
is retained, as a defense against torpedo
boat attack. In length and displacement 
the new vessels are approximately the 
same as the "Connecticut," though their 
beam is 4 feet greater and they have half 
a knot more speed. In general appear
ance they will differ greatly from any 
of our other battleships. The most 
noticeable novelty will be the four 12-
inch gun turrets mounted in pairs on the 
axial line of the ship, two forward and 
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two aft of the superstructure. Since the 1 1------------------1 
displacement of the ships was limited by 
act of Congress to 16,000 tons, it became 
necessary, in order to save weight, to 
reduce the freeboard of the ship by the 
depth of one deck ( say about 8 feet ) 
from the after end of the superstructure 
to the stern. The two turrets of each 
pair are mounted in close proximity to 
each other, one pair of guns being given 
sufficient command to fire across the roof 
of the turret of the adjoining pair. Ex-
periments carried out on a full·sized 
scale have shown that there is no blast 
interference, and this being the case, all 
of the 12·inch guns are available for 
training through a maximum arc of fire 
of 270 degrees. It  is possible to fire four 
guns ahead or astern, and eight on each 
broadside. The forward guns have a 
command of 24 feet and 32 feet respec· 

' tively, and the after pair of 24 and 16 I feet respectively. It is unfortunate that 
, our naval constructors did not have more : displacement at command, so that they 

could have carried the after four guns 
to the same height as the forward Guns, 

, and have given the ships a higher free· 
; board and engine power sufficient to 

bring their speed up to that of the latest 
"Dreadnought" type, say 20 to 21 knots . 
The armor protection has been carefully 
worked out, its most important element 
being a water-line belt 11 inches thick, 
8 feet wide, and over 300 feet in length. 
The casemate armor above this will be 
nearly 300 feet long, 8 feet in width, aLd 
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from S to 10 inches in thickness. With 
this is associated triangular athwartship 
armor 10 inches thick, fitted at the after 
end of the armor belt between the pro
tective deck and the extension of the flat 
protective deck There will be an ath
wartship armor bulkhead 10 inches thick, 
extending entirely across the ship at the 
forward end of the belt. Other armor 
bulkheads will connect with the outside 
casemate plating. The advantage of 
carrying all of the 12-inch guns on the 
center line of the ship is seen in the fact 
that the "South Carolina" and "Michi
gan" have the same broadside fire as the 
"Dreadnought," which is of more than 
2,000 tons greater displacement. 

THE 20-I)OO-TON " NORTH r A :OTA " AND 
" DELAWARE. " 

By far the most important ships build
ing for our navy to-day are the two big 
battleships "North Dakota," under con
struction at the Fore River yard, and 
" Delaware," now building at Newport 
News, Va. These ships, to use the cur
rent phrase, are the "answer" of the 
United States to the battleships of the 
" Dreadnought" type, which are being 
constructed for other navies. On the 
cover of this issue is a drawing of the 
"Delaware," which gives a good impres
sion of her lofty freeboard, great length, 
and formidable fighting qualities. These 
ships are a great advance upon the 
"South Carolina" and "Michigan" ; for in 
them it was possible to remedy the de
fects of low freeboard and low speed, 
while the battery is greater by two 12-
inch guns and a powerful secondary bat
tery of 5-inch pieces. Furthermore, the 
great displacement of these ships has 
made it possible to give them an amount 
of armor protection never before ap
proached. The speed has been raised to 
21  knots, and the bunker capacity is also 
very large. The system of mounting all 
guns on the center line of the ship, 
adopted in the "South Carolina" and 
"Michigan," has been followed, with the 
result that their broadside fire is twenty
five per cent greater than that of the 
" Dreadnought," and will probably equal 
that of any battleship afloat at the time 
they will go into commission. The ships 
will be 510 feet on the waterline, 85 feet 
2% inches in maximum breadth, and will 
displace on t rial 20,000 tons on a mean 
draft of 26 feet 10%, inches. On trial 
they must carry 1,000 tons of coal in 
bunkers whose total capacity is 2,500 
tons, and the speed must be 21  knots. 

The "Delaware" and her sister follow 
the "Dreadnought" type, in having a 
long forecastle deck extending from the 
bow to about the center of the ship. The I main deck, below this, has the same free
board as the "Connecticut," or say about 
20 feet. The forecastle deck has a free
board of 28 feet. The 1 2-inch guns are 
mounted as follows : Forward is a two
gun turret, with the axes of its guns 24 
feet above the waterline. Close abaft 
of this, with its barbette of sufficient 
height for the guns to clear the roof of 
the forward turret, is another turret, 
carrying two 12-inch guns. Immediately 
abaft the break of the forecastle deck are 
two two-gun turrets, the guns of the for
ward pair firing over the roof of the 
after pair. These guns, like those on 
the forecastle deck, are located on the 
axis of the ship. Abaft is the fifth tur
ret, so placed that its guns have a com
mand of 24 feet above the waterline. It  
will be seen from this description how 
excellently are placed the guns of the 
main battery. Four of them have a 
command of 24 feet, four of 30 feet, and 
one pair, the second pair from the bow, 
is carried at a height of about 36 feet 
above the water. The battery of four
teen 5-inch guns for repelling torpedo
boat attack is mounted in broadside ; two 
of the guns forward in the bow in spon
sons, so arranged that each has a slight 
arc of fire across the axis of the ship. 
Two others are mounted astern on the 
gun deck, and the other ten in broadside 
in a central battery. The armor protec
t ion is unusually complete, superior even 
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1'ifil1i����������������������������������fmI l to that of the " South Carolina" and 
"Michigan." The belt is 11 inches thick 
by 8 feet in width, and above it the side 
of the ship is protected by a secondary 
belt 7 feet 3 inches wide and 10 inches 
thick. These two belts afford a reason· 
able assurance of the maintenance and 
stability of the ship under battle condi· 
tions. Above the main casemate armor, 
amidsh ips, the side is protected by 5·inch 
armor, behind which are mounted ten of 
the 5·inch guns. This armor also affords 
protection to the bases of the smoke
pipes. The percentage of weight allotted 
to hull and armor in these ships is con
siderably greater than the percentage of 
such weights allotted to similar purposes 
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1543 contains an article on Concrete, by 
B rysson C unningham. The article clearly 
describes the prOlle[' composition and mix
ture of concrete and gives the results of 
elaborate tests. 

SCIEN'.r I l<'IC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and 
sand to be used in concrete. 

SCIE:\'TIFIC AMER ICAN SUPPLEMENTS 
1567, 1 568, 1569, 1570, and 1571 contain 
an elaborate discussion by Lieut. Henry 
J. Jones of the various systems of rein
forcing concrete, concrete construction , 
and their applications. These articles 
constitute a splendid text book on the 
subject of reinforced concrete. Nothing 
better has been published. 

SCIENTIFIC AMERICAN SUPPLEMEN'.r 
U!l7 contains an article by Spencer New
berry In which practical notes on the 
proper preparation of concrete are given . 

SCIENTIFIC AMER I CAN SUPPLEMENTR 
1568 and lfi69 p��sen t a helpful account 
of the making of concrete blocks by 
Spencer Newberry. 

SCIENTIFIC .UIERICAN SUPPLEllfENT 
1534 gives a critical review of the en
gineering value of reinforced concrete. 

SCIENTIFIC A:\IER ICAN SUPPLEMENTR 
1547 and 1 54 8  give a resume In wh ich the various srstems of reinforced con
crete constr1llction are discussed and i l lus
trated. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 564 and 1 565 contain an article by 
Lewis A .  Hicks, In which the merits and 
defects of reinforced concrete are an
alyzed. 

SCIEXTI F I C  .UIERICAN SU PPLEMENT 
1551 con tains the principles of reinforced 
concrete w ith some practical i l lustrations 
by Walter "Loring Webb. 

SCIENTIFIC AMER IC.\N SUPPLEMENT 
157a con tains an article by Louis H .  Gib
son on the prinCiples of su ccess In con
crete block man nfactur{', i l l ustrated. 

SCIENTI FIC AMERICAN SUPPLE:\fEN'l' 
1 5 74 discusses steel for reinforced con
crete. 

SCIEX1' T F I C  AMER I C A N  H1T PPLEMENTR 
1575, 1 5 76, and 1 5 7 7  contain a paper by 

Philip L. Wormley, Jr., on cement mortar 
and con crete, their preparation and use 
for farm purposes. '1'he paper exhaus
ti"ely discusses the making of mortar 
and concrete, depositing of concrete, fac
ing concrete, wood forms, concrete- side· 
walks, details of construction of rein
forced concrete posts, etc. 

SCIEN'.rIFIC AMERIC.\N SUPPLE;\fENT 
1 586 contains a review of concrete mix
ing machinery hy William L. Larkin. 

SCIENTI FIC Al\IEHICAN SUI'PLE:lfEN'l' 
158:1 gh'es valuable suggestions on the 
selection of Portland cement for concrete 
blocks. 

SCIENTH'IC AMEHI C.\N SUPPLEi\fENT 
1 5 81 splendidly discusses concrete aggre
gates. A helpful paper. 

SCIEX1' I F I C  AME R I C A N  SUPPLEMEXTS 
15!l5 and 1596 present a thorough dls
c llssion of sand for mortar and concrete. 
by Sanford E .  'I.'homson . 

SCIE:\'TIFIC AMERICAN SUPPLEllfENT 
1 586 contains a paper by William L. 
Larkin on Concrete Mixing Machinery, In 
which the leading types of mixers are 
discussed. 

SCIENTI FIC AMERICAN SUPPLEMENT 
1 626 publishes a practical paper by 
Henry H. Quimby on Concrete Surfaces. 

SCIENT I F I C  AMEHICAN SUPPLEi\ffiNT 
1624 tells how to select the proportion s  
for concrete a n d  gives helpful suggestions 
on the Treatment of Concrete Surfaces. 

SCIENTIFIC A i\I E H I C.\N SlJPPLEMENT 
1(134 discusses I<'orms for Concrete Con
struction . 

SCIE:\'TIFIC A�I EH I C A N  SUPPLE:\fENT 
1 6:!9 contains a paper by Richard K. 
Meade on the Prevention of Freezing in 
Concrete by Calcium Chloride. 

In R f' I E XTH'IC A lIIER T C.\N SUPPLE
ME:\,T 1605 Mr. Sanford E.  Thompson 
thoroughly discusses the proportioning or 
Concrete. 

SCIEXTIFIC AMEH I CAN STlPPLEllfENT 
1 ;;7R tel l s  why some fail in the Concret e 
R l ock business. 

SCIE:\'TIFIC AMERICAN SlJPPLEi\ffiN'l' 
1 608 con tains a discriminating paper by 
n ORS F. Tucker on the Progress and Logl
" a l Design of Reinforced Concrete. 

Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3. 40 
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in the largest battleship now afloat. 
The contract speed is 21  knots, and this 
is to be obtained in the "Delaware" by 
reciprocating engines, and in the "North 
Dakota" by turbines of the Curtis type. 

• • • 
WARSHIP TONNAGE OF THE PRINCIPAL 

NAVAL POWERS. 

( Continued from page 414 . )  

what i s ,  after all, the most important 
point of all, namely, the personnel . I t  i '  
not so much the gun as the man behi m ,  
the gun that determines the issue. It  L 
not so much the speed and cruising ra· 
dius of the ships, or the judicious em
placement of their batteries, or their 
handy maneuvering qualities, that deter
mine the issues of a campaign, as it is 
the efficiency, prudence, dash, and all
round genius of the officers who fight the 
ships. Moreover, in order to get the best 
results out of a fleet, not only must the 
personnel be of the highest efficiency, but 
it must be sufficiently adequate in num
bel's ; for modern wars have shown that, 
in tqe wear and tear of a bitterly-fought 
conflict, there is nothing that calls for a 
larger reserve than the personnel, both 
officers and men. Hence, the great signi
ficance of the comparison of the personnel 
shown on the accompanying diagram. Th � 
results are striking, and certainly, for th ' ;  
United States, very disconcerting. AI· 
though in the number and displacemen t  
o f  our ships we stand second o n  the list, 
in the number of enlisted men we stand 
last ; far below Japan, whose total ton
nage is not more than about sixty per 
cent of our own. With a total tonnage of 
611,616 against Japan's tonnage of 374,701, 
we have only 18 flag offi.cers against 
Japan's 55 ; 182 captains and commanders, 
against Japan's 245 ; 751 other line of
ficers and engineers, against Japan's 
1,751 ; and 34,062 enlisted men, against 
Japan's 4 1,070, Germany's 42,400, France's 
51,926, and England's 98,973 enlisted men. 

4 • • •• 
THE UNITED STATES NAVAL ACADEMY. 

( Continued from page 415. ) 

curring. The baseball and football g2ll1eS 
of the midshipmen are of intense intc re= t 
to the officers. For exercise there is goi  f 
and tennis, and some ride. All in all ,  i t  
i s  a pleasant, interesting life. 

lIUUSHIPME X :  APPOINTMENT AX[) 

EXTRANCE. 

Appointments to the Naval Academy 
are made by representatives and senators, 
and to a very l imited extent, by the 
President. Presidential appointments 
are generally given to the sons of army 
and naval officers. Sometimes congress
ional appointments are given in accord
ance with the results of competitive ex
aminations, but not generally. 

For appointment the candidate must be 
between sixteen and twenty years old. 
Physically he must be free from any 
chronic defect. Mentally he must pass 
an examination in grammar, geographv,  
United States history, world's history. 
arithmetic, algebra, and geometry, 80 
severe that half of the candidates fai l .  
THE ORGA X IZATJOX OF T H E  M I 1 JSII IP� I  1-: " . 

The midshipmen are organized as a 
naval brigade. The purpose of this h 
twofold. First it gives a perfect contro l 
individually over each one of the eight 
hundred and fifty midshipmen. Col
le�ians live pretty mueh as they plf'ase 
and how they please, and come ana go 
as they may desire. They elect to tal'e 
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certain studies, and later cut lectures If 
they so please, and are not required to 
give a very complete account of them
selves. But the eight hundred and fifty 
midshipmen at Annapolis all go to bed 
at the same time, ten o'clock, and get up 
at the same time, six o'clock. They all 
live in rooms exactly alike, with furni
ture after the same pattern. They march 
to and from meals together, to and from 
recitations together. Should a midship
man be absent from any assembly or 
formation where he is  due, it will be
come known instantly, and the cause of 
his absence will be ascertained. At any 
one time all midshipmen will be dressed 
exactly alike ; if one midshipman is wear
ing rubber overshoes, all will be. Mid
shipmen of one class all study exactly 
the same lessons each day, and recite on 
them in the same periods. Study hours 
and recitations occupy the midshipman 
until half-past three, and drills take place 
between 3 :  40 and 5 P. M. On a particu
lar day twenty different kinds of drills 
may be going on in all of the different 
departments. In light of the foregoing, 
it is  seen that a most intimate personal 
control of each midshipman is necessary, 
and their organization into a naval bri
gade effects this. If there was not this 
intimate control, if  there was not a com
plete hold on each midshipman all of the 
time, there would be lost an incalculable 
amount of time if nothing else. 

But there is something else this organi
zation effects ; as previously said, its 
purpose is twofold. This second purpose 
is the effect upon the character of these 
young men. Each midshipman must con
stantly every day account for himself to 
some . .  one higher up in authority than 
himself. Unconsciously he acquires the 
habit of taking great pains to learn what 
his exact duties and responsibilities are. 
As a midshipman he learns the meaning 
and necessity of regulations and disci
pline. When he enters these terms have 
no more meaning to him than are ob
tained from dictionary definitions. He 
is then bewildered with the multiplicity 
of rules that regulate his life. He learns 
their necess!ty by hard knocks, by pun
ishment for ignorance or violation of 
them. When he graduates, four years 
later, these regulations are part of his 
being, his whole personality is saturated 
with them. He then reports aboard ship 
and finds the same spirit controlling the 
ship that he had become so used to. As 
a result he instantly feels at home, he 
knows the regulations that control his 
own action, and he knows how to apply 
and enforce the regulations upon the en
listed men that come under his authority. 

A most i mportant quality required of 
the naval officer is the habit of command. 
This can never be learned from books, 
and the man who can successfully com
mand must also know how to obey. The 
four years' life of the midshipmen at 
Annapolis is a life of obedience. In the 
last year, in addition, the midshipman 
begins to acquire the habit of command ; 
under the direction of the commandant 
and his assistants, the discipline officers, 
the brigade of midshipmen is office red 
and controlled by the senior classmen. 
And so perfectly is this done in spirit 
and practice, that the authority of cadet 
officers is no more questioned by the mid
shipmen than is the authority of the 
officers aboard ship by enlisted men of 
the crew. 

The brigade is commanded by the cadet 
commander. It is divided into two bat
talions, each commanded by a cadet l ieu
tenant commander. Each battalion is 
composed of six companies, commanded 
by cadet lieutenants, assisted by cadet 
junior lieutenants, . and cadet ensigns. 
The companies are further divided into 
crews, commanded by cadet petty officers. 
Each of the cadet officers has particular 
and responsiple duties in connection with 
the midshipmen under his direct orders, 
and the sequence of authority is swift 
and certain. 

The brigade of midshipmen is, under 
the commandant's direction, a self-con
trolled body. A discipline officer is al-
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ways present at the different formations, 
but he is never required to do more than 
give an order in a quiet tone to the 
senior midshipman present. 

In carrying out inspections, in enforc
ing regulations and reporting infractions 
thereof, the discipline officers are always 
assisted by the cadet officers. It is the 
hearty co-operation of these that is de
pended on, and that counts much toward 
sustaining the high standard of duty 
and honor that animates the brigade col
lectively and midshipmen individually. 
This co-operation exists and is effective, 
and the writer is glad to record his ap
preciation of the earnest efforts of these 
splendid young officers. 

STUDIES. 
Instruction at Annapolis is given on 

the personal recitation system. Each 
class is divided into sections of about 
ten men each. There are three one-hour 
recitations each day. With so few in a 
section, each midshipman gets much per
sonal instruction. 

The first two years' book work is not 
naval in character. It is principally 
composed of mathematics, but also in
cludes the study of rhetoric, naval his
tory, phYSics and chemistry, mechanical 
drawing, and French and Spanish. As 
far as these studies are concerned, they 
might be pursued in any educational in
stitution, perhaps with as good results 
as at the Naval Academy. This prelim
inary mental training is necessary before 
the work in the professional scientific 
branches is commenced. But outside of 
these studies in the first two years of his 
course, the midshipman has invaluable 
training in the various daily drills, in 
naval organization, and in the naval 
spirit and discipline that envelop him. 

In  the last two years the studies are 
1 05 Fulton Street, N. Y. City entirely professional . The time is de-
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voted to seamanship, navigation, marine 
and electrical engineering, ordnance and 
gunnery, naval construction, and kindred 
subjects. The different department drills 
keep pace with the subjects taught in the 
class rooms, and as far as possible are 
allied to them. 

DRILLS . 
The scheme of the practical exercises 

is planned with reference to the class 
the mids.hipman is in. As a fourth-class 
man he will be a rear-rank private, pull 
an oar in a boat, haul on ropes and per
sonally furl sail, occupy the most unim
portant great-gun station in a turret, and 
fill an ordinary seaman's billet on the 
summer practice cruise. As a first-class 
man he will occupy a position of responsi
bility in these drills, will receive instruc
tion himself and at the same time will 
assist in instructing the lower classmen. 
These drills are of great variety. The 
purpose is that when a midshipman is 
graduated and sent to a cruising ship, 
he will himself have performed every 
kind of work required of the enlisted 
man, and thus he can instruct the latter. 
The drills are in dancing, boxing, fencing, 
building and managing steam and electric 
machinery, target practice with small 
arms and great guns, artillery, infantry, 
torpedoes, signals, tactics, boat sailing 
and rowing, and seamanship, both in 
steam and sailing vessels. Modern war 

l:u�' I�: �a:::!:�eR������a:,��,� .. �D�!�:' vessels take the midshipmen on an ocean
rate

rZl��:tr
t�C��r:tt����tJ �ltll��:I'e ���ia���'nche� going practice cruise each summer, 

.��'�.:: !� IJ''!���t�
n ¥b,r,��gS;lc;,.,��::,,;,��t�: where each midshipman is initiated and 

r.::���r.�1i�W:��I· M�::'f:t�����Ptlve Cat.· practised in duties suitable to his state 

CLAUDE SINTZ, of progress. As a senior class man he 
292 S. Front St. ,  Grand Rapids, M ich . will have the duties of a ship's officer. 
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PRIVILEGES A X il C t;STO)I S.  
Privileges depend upon class rank and 

conduct. The first-class man has freedom 
of liberty to Annapolis to a greater ex
tent than is accorded the fourth-class 
men. Midshipmen are graded in one 
month according to the number of de
merits assigned the previous month. 
There are three conduct grades. A mid
shipman receives fifty demerits if he 
wears non-regulation clothes, and would 
receive fewer for a less serious offense, 
three for instance for being late to forma
tion. 

Midshipmen are much influenced by 
class sentiment. Speak unkindly of a 
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class, and every member of it is hurt 
and indignant. Appeal in any particular 
case to the better feeling of a class, and 

, the entire class will respond as one man. 
Class customs are handed down to pos
terity. To-day peculiar sentiments exist 
that were in vogue over twenty years 
ago, to. the writer's knowledge, and un
doubtedly long before that. 

Relaxation takes the form of outdoor 
sports and athletics of all kinds. There 
are track meets of running and jumping, 
throwing the hammer and vaulting. 
Baseball,  football,  tennis, basket ball, and 
other contests occur. 

The midshipmen have their glee club, 
and most years during the winter give a 
minstrel show and musical performance, 
to which officers and their families are 
invited. 

It  is an exacting, but withal a joyous, 
interesting life. On an average, but fifty 
to sixty per cent of those who enter are 
graduated. The rest, failing in some way 
to give satisfaction, are dropped in the 
difl'erent years as  the class progresses. 

The sentiment is that a midshipman 
must be a gentleman in all that the 
word implies. This is the obligatory 
standard of life that exists among these 
young men. 

The training in all respects 
controlled by naval officers. 

is entirely 
As these 

officers are constantly fresh from sea 
service, it means that the Naval Academy 
preparation reflects the ideas of the naval 
service at large. 

. .  � 
SIMPLE EXPLANATION OF MODEL BASIN 

METHODS. 

( Oontinued from page 420. ) 
the model of a submerged strut, for ex
ample, might be negligible, while eddy
ing around the full-sized strut of the 
actual ship would be serious. In the first 
case, the law of comparison would apply 
for practicable speeds. In the second 
place, it would not apply except as a 

=- L E N S E S -- rough approximation. As, however, eddy 
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' resistance is not a large proportion of 
: the residuary resistance, and as the law 
of comparison applies fully to a portion 
of the eddy resistance and with fair ap
proximation to the remainder, we are 
warranted in relying fully upon the law 
of comparison as regards residuary re
sistance. It is probably more reliable in 
the determination of the residuary re
sistance of a full-sized ship than the 
methods we must use for estimating its 
frictional resistance. 

It is  in connection with propellers that 
the law of comparison becomes an unsafe 
guide. It is easy to make experiments 
with model propellers in a model basin 
and to apply the law of comparison to 
the results for the purpose of determining 
the thrust and power of full-sized pro
pellers. This method has given good re
sults in some cases and in other cases has 
failed, and the law of comparison has 
been sometimes discredited on this ac
count_ As a matter of fact, the fault is 
not with the law of comparison, but 
with the wrong use of it. A 12-inch 
model propeller ' with its center, say, one 
foot below the surface is working under 
a head of about 33 feet due to the at-
mosphere and one foot due to its sub
mergence, or 34 feet in all. A 12-foot 
propeller submerged correspondingly 12 
feet below the surface is  working under 
a head of 33 feet due to the atmosphere 
plus 12  feet due to submergence, or 45 
feet in all. The head under which it 
should work to correspond accurately 
with the model propeller would be 12 x 34, 
or 408 feet.  The law of comparison 

' should not be applied unless the condi
tions are such that it is applicable. It 
happens, however, that for moderate 
thrusts and speeds the motions around 
the model propeller and the full-sized 
propeller, in spite of the fact that they 
do not work under the proper relative 
heads, are essentially similar, and the 
ultimate reactions being due not to the 
pressures but to the motion given the 
water, the law of comparison does rea
sonably apply. 

When, however, the full-sized propeller 
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Is worked at high pressures and speeds, 
the water is unable to follow the pro
peller, the motions cease to be similar, 
cavitation sets in forward of the full
sized propeller, and, of course, the law 
of comparison does not apply. 

The thrust and power of the full-sized 
propeller are very much less after cavi
tation is set up than would be inferred 
from model experiments by using the law 
of comparison. 

Parsons, with a proper understanding 
of the necessary conditions, has made 
some investigations of cavitation by test
Ing model propellers In water nearly at 
the boiling point, so that the pressures 
around them are properly reduced. He 
found that a model propeller, which 
would not cavitate in cold water, would 
promptly show cavitation when the press
ure was properly reduced by heating the 
water. In this case, as in many other 
cases, in applying model basin results to 
practice, it is necessary to understand the I underlying conditions and circumstances 
before the methods are applicable. 

From model basin experiments we are 
able to determine more accurately than 
by any other known method at present 
the effective horse-power required to pull 
a ship through the water. But what we 
need to estimate in practice Is the indi
cated horse-power required to be shown 
by the propelling machinery In order to 
drive the ship. The contlitions are some
what complicated. Of the indicated 
horse-power shown in the cylinders of a 
reciprocating engine, a varying propor
tion Is absorbed in friction of the ma
chinery itself, the remainder being deliv
ered to the propeller. The propeller 
utilizes a certain proportion of the power 
which reaches it, the remainder being 
wasted. Furthermore, the propeller is 
not working in undisturbed water, but 
in the wake which is dragged after the 
ship and ' which, acting on the propeller, 
virtually helps to push the ship ahead, 
thereby gaining power. But, again, the 
propeller by its suction tends to suck the 
ship astern, thereby increasing its resist-
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coefficient, which is commonly called the 
efficiency of propulsion .and Is the ratio 
between the effective horse-power neces-
sary to pull the ship at a given speed and 
the indicated horse-power necessary to 
propel it at the same speed. This ratio 
can only be satisfactorily established by 
comparison between numerous trial re
sults of actual ships and model basin 
results, a fact which renders It of great 
importance to have accurate trials of full
sized ships whose model results are 
known. 

The efficiency of proPul�lon 
monly assumed at about 50 per 
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the purpose of estimating, and, in the 
usual run of cases, it should not fall 
below that figure. This per cent, more- I 
over, is usually based upon the effective 
horse-power of the bare hull of the ship. I 
In practice, for vessels with unusually I 
efficient machinery and few appendages, I 
the efficiency of propulsion thus figured 'II 
may rise as high as 60 per cent. But 
it is hardly safe when making estimates II 
to rely upon such a high figure, it being 
obviously desirable to provide a reason- I 
able margin. I 

It will be evident from the nature of ; 
the case that the accumulated records of I 
experiments of the model basin increase 
in value as they increase in number, and 
after several years of systematic experi
mentation it is possible from the records 
of the United States model basin without 
making and trying a model to make a 
fair approximation to results to be ex
pected of almost any normal type of 
vessel. Fig. 3 illustrates such a case. 
Suppose we wish to determine for an 
Atlantic liner of 40,000 tons displacement 
and 800 feet in length the approximate 
curves of effective horse-power according 
as the boat is made with a fine cylin
drical coefficient or a full cylindrical co
efficient. The cylindrical coefficient is 
the ratio between the actual submerged 

MORGAN WRIGHT 
'volume o f  the vessel and the cylindrical 
volume obtained by multiplying the area 

Manufacturers of � Rubber Goods I of the mid-ship section by the length of 
1 4  Bellevue Av,enue, Detroit, Mich. I the vessel . After displacement and length 

Manufacturers ! the cylindrical coefficient is the most im
portant variable affecting resistance. The 
area of and hence the power absorbed by 
the wetted surface depend almost entirely 
upon the displacement and the length, 
and we are enabled to draw one curve of 
frictional effective horse-power, it being 
the same in the first approximation for 

investigate 
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lated data of systematic experiments we 
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". very much. It is seen that up t o  any 
WI LL BE LONGER TREASURED THAN speed which might be regarded at present 

W E B  S T E R '5 . within the realm of possibility, say, up 
. to 30 knots, the friction is the main fac-INTERNATIONAL I tor. This is generally true ; that is to 
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say, there are very few vessels where 
the residuary resistance is greater than 
the frictional resistance. A few high-
speed navy cruisers, torpedo boats, and 
torpedo-boat destroyers, and fast passen
ger vessels for short runs may have 
residuary resistance greater than the 
frictional resistance. Even for fast ves-
sels, as a rule, the residuary resistance 
is not more than a third of the total, or 
one-half the frictional resistance. Ex
cessive residuary resistance means that 
the vessel is too short for her speed, and 
it can be reduced by increasing length ; without much increase in frictional re
sistance. 

! It will be observed in Fig. 3 that at 
practicable speeds there is much more 
difference in total effective horse-power 
between cylindrical coefficients of 0.60 

I and 0.65 than between 0.55 and 0.60. At 
0.55 we are close to the minimum. It , I . 

_________________ I will also be observed that at the top speed 
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I the curve for the 0.55 coefficient is be
ginning to rise beyond that for 0.60 co

I efficient. This is typical. Numerous 
I experiments have shown that for speeds 
. which are moderate in proportion to the 
length of the vessel the cylindrical co

: efficient should be low ; while for speeds : which are high in proportion to the 
length, say, speeds in knots twice or 

: more the square root of the length in 
feet, the cylindrical coefficient may be 

I given with advantage surprisingly large 
: values, as high as 0.65 or 0.66.  For ex
, cessive speeds, at which the vessel begins 
to rise bodily from the water, the cyl1n
drical coefficient may be made even 
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Scientific Atnerican 

Every month, promptly on the 2 8th-the same date everywhere throughout the United States
the new Victor records for the following month are placed on sale. The latest music and the best. 

THE YOUTHS COMPANION 
The, 

For lgOa ========= 
st Christmas 

for $ 1.15 
Present 

The 52 i .. uu fo, 1 908 J)/lI llioe a. much readinll fo, $1 .75 .... ,�ntu 
400-Page boole. 0/ jid/on. hi.'or", etc., ordinarii" coJlinll ·$1.50 each. 

250 Capital Stories ; 350 Articles and 
Sketches ; 2000 One-Minute Stories ; 

1 000 Notes on Nature and 
Science ; Weekly Medi-

cal Article, etc. 

Christmas Present Coupon. 
New Bubsertben who at ODce cut oat aDd aeucl thl. alIp (or meDtion t.h1I 

p1IblicatloD) with $1.70 for til. arty-two Iu .... 0/ 1908 will receive 

GI·ft· 1 All the Iaou .. of the �per for the iemaining ';"'..,k. of • 1907. including the Beautiful Holiday Numbers. Gift 2 The Compsnion·. 4-Leaf Hanains Calendar for I� in • Full Color-exclusively for Compsnion IUliocriben. 
Then The Compsnion for the fifty-two iaou .. of 1908-.. library in ilJeH . .1121 

Send for oample copieo of the peper and illUllrated Announcement for 1908. 
THE YOUTH'S COMPANION. BOSTON, MASS. 

DECEMBER 7, 1907. 

C O L D  G ALVAN I Z I N G .  
A M E R I C A N  PROCE S S .  N O  R O YA LT I ES.  

SAMPLE.S A No I NFORMATION O N  APPL ICAT I O N  
N I C K E L ... D 
Electro· Plating 

Apparatus na launal. 
_ TIl. 

Hanson '" Van Winkle  
Co ••  N"wlll·k. N .  J .  

28 & ao S. Canal St. 
Cblcuo. 

UNIVERSITY 
SHOE 

( Trade- M ark. ) 
H .... vlest oily gra i "  leatber-tan colored. Watertlgb t "" "structlon. Com

fortable and near .,. indestructible. Send for pampblet . 
J. P. TW &DDELL, lato.tlUa lIlarket St •• Phlladelplala 

At last the perfect Pipe-the pipe that it . 
is a delight to smoke-that never bites, 

and that is Free from the rank odors which 
women so detest about the h �use. 

The man who says he cannot smoke a 
pipe CAN smoke this one -and with the 
keenest pleasure that tobacco ever gave. 

It I!' m:..de of special1.\' annealo!d Glass-Unbreahble, 
NOIL.Absorbent aUll r<,:� ,l ily Cleaoable, with ao tnner 
V;r��lrl·������e;���

O
t�8 b� '���DueoJI�:'�l�;���:t:�-

drawing the nicotine away from mouth conL'\Ct. 
Tllat don s\\':\y w ith the n3.9ty little heel (If nico
tint'.·,oakE,1 residue with its h:\d odor and lon:!ue 
biting L'lste. It Is tht only pipe iu  the world that 
remains cool throu.;hollt-whose b.at whiff is as 
sweet fl8 the first. 

�Ulllke it for a week on trl:\l. 
back then If not satisfied. !!!I==IID III o1'derinfl state 

l'rcfe1'<'nce ror 
stratght  or 

cu.,.\'ed Prlce,SI.50 
8tent. (with ('ase .:.'.00) 

anrc���d
d
:1��O�;I:� 

Countries ad,1 posta�. 
Send lor free booklet 

"The History of Smoking" 
Tt;RCo-UIERlt"AN .'IPE CO_ 

�91 Sout.h A,.e., Ro�he.ter, N.Y. 
Reference Nadonal Bank of 

(' .... lhtr.ercp. Rochest@r. 

The World's Best l.Ight 
Sold in every civilized coun
try on earth. Costs less than 
kerosene. gives six times 
more lightthan electricity. 

APure Wbite Steady Light 
Makes and burns its own gas. 
No wick, no odor. no s!D0ke. Absolutely safe. For IDdOOl' 
and outdoor use. 

Agents Wanted. 
Exclusive territory. liberal 
commissions. Catalog free. 
THE BEST LIGHT GO. 

Ownen of Ort;1D&l Neota. 
87 f. 5th SL CANTON. 01lIO. 

There is Beauty in 
a L i t h o l i n  Col l a r  

comfort and economy. Being water
proofed Iiuen they look like l inen-and 
when soiled, a damp cloth win wipe 
them as clean and white as when new. Litholin Collars and Cuffs make 
An Ideal Christmas Gift 

Collars 2Sc. Cuffs SOc. 
For travding and daily nee they add comfort. Do not crack, wilt, nor fray. 
I( Dot at dealers. send style. size. numher wanted, . with remittance, and we will mail , postpaid . 

Catalogue of new styles, free on request 
THE FlRER1.01D CO., Dept. 22 

,. "'a,·erle), PI., N. Y. 
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In Good Times or In Bad Times 
Life Insurance In The Prudential 

Is Always Certain and Secure. 

The Prudential Policy 

Protects the Family, 

Guards the Home, 

Provides Ready Cash. 

A Magnificent Contract, 

All Guaranteed. 

Nothing Like It Offered 

Before. 

OVER 25,000 PEOPLE HAVE BOUGHT 
The New Low Cost Policy 

of 

The enti 
Endorsed by Business and Professional Men 

NORTH-SOUTH-EAST -WEST 
The Greatest Success in Life Insurance. Public Pleased, Agents Enthusiastic 

THIRTY MILLION DOLLARS 
of Ordinary Life Insurance Issued in the First Fifteen Weeks Shows the Popularity 

of the � Low Cost Policy. 

Send your age nearest birthday for rates and full 
particulars. Address Department 1 2 1  

The Prudential Insurance Company of America 
Incorporated aa a Stock Company by the State of New Jersey 

JOHN F. DRYDEN, President Home Office : Newark, N. J. 

DO YOU WANT TO MAKE MONEY ? Splendid Opportunities in Selling this Popular New Ordinary 

• Policy. Write direct to us to-day. Address DepL 121 
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F o r  h i m  
The Ideal H oliday Gift is one 

of my Razors- the " Gillette. "  
I t will save him time- save him 

money- h e  will appreciate it for 

a l i f e t i m e  a n d h i s  g r a t e f u l n e s s  

will be everlasting-because with 

The Gillette Safety Razor 

n o  s k i l l  i s  r e q u i r e d  t o  u s e  
it successfully, there is - no honing- no 

stropping - the most inexperienced m an 
being able to shave himself without 

cut or scratch. 

Buy it for him to-day 

��. 
The Oil/ette Safety R.azor Set consists of 

8 triple silver plated holder, 12 double= 

edged blades, 24 keen edges, packed in 

a velvet lined leather case and the 

price is $5. 00 at al/ the leading 

Jewelry, Drug, Cutlery, Hard= 

ware and Sporting Ooods 
Dealers. 

COMBINATION SETS 
FROM $6.50 to $50 

A s k  your dealer for the " GI LLETTE " t o-day. If substi
tutes are offered refuse them. and write us at once for our 

booklet and free t rial offer. 

GILLETTE SALES COMPANY 
207 TIMES BUILDING, NEW YORK CITY 
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