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NEEDLESS ANNOYANCES IN FERRYBOAT TRAVEL. 

Although the ferryboat system of New York city is 
probably the best in existence, it is marred by a few 
serious d rawbacks which the companies could easily 
remove if they set about to do so. In each case the 
tropble, which amounts to a positive nuisance, results 
from the extensive use of the ferries which is  made 
by horse·drawn vehicles. We refer, in the first place, 
to the preventable and extremely annoying delays 
which occur at periods of high tide, owing to the 
inab ility of overloflded teams to mount the hinged 
Lridges connecting the shore with the ferryboats, and. 
in the second place to the intolerable odor which, in 
hot weather, pervades the wagon drives which extend 
through the central gangway of the boats. Primarily 
the delay which occurs when stalled teams are being 
coaxed up the incline i s  due to the fact that they 
are grossly overloaded; but since overloading unfortu· 
nately seems to be an evil that is going to stay with 
us, it is the duty of the ferryboat companies to provide 
some means by which a stalled dray or wagon can be 
assisted onto the boat. This might be done e ither 
by providing an extra hand· winch on the ferry pier 
and a snatch block on the ferryboat, so that a rope 
could be run to the boat and back to the wagon, and 
the team assisted up the ferry slip by the operators 
who warp the boats to the slip; or, a small steam 
winch ( of a few horse powe r )  might be placed at 
the front end of each engine house of the ferryboats 
for use in emergencies of the kind. 

The unsanitary condition of the carriage and wagon 
driveways is altogether inexcusable, since it is entirely 
owing to the fact that wooden floors are used where 
asphalt or some similar impervious material should 
be laid down. I f  an asphalt surface were provided 
and a length of hose connected up in each gangway, 
the surface could be kept perfectly sweet and clean, 
an d a nuisance which at present calls loudly for the 
interference of the Board of Health would be at once 
abated. 

••••• 
NEW METHOD OF ARMOR PLATE MAKING. 

A new process of super·carbonization, or "face· 
hardening" of armor plate has been developed by an 
officer in the American navy which promises to exert 
a greater influence upon the struggle for supremacy 
between guns and armor than was produced either by 
the American Harvey, or the German Krupp processes 
before it.  The method of increasing the resistance 
of homogeneous armor plate by hardening its face may 
be said to have originated in this country when 
Harvey introduced his process of increasing the hard· 
ness by causing the surface of the plate to take up an 
excess of carbon during treatment in the furnace. 
Armor with a hard face upon a tough back had, it is 
true, been already produced abroad, the compound 
armor, which so many of the old English battleships 
carry, being of  this character. But compound armor 
had the serious defect that the hard face consisted of 
a separate plate of steel welded upon a backing of 
softer and tougher metal. The hard face was secured 
at the expense of homogeneity, and the serious nature 
of this defect was realized at the proving grounds 
when the surface flaked and broke away from the 
softer back; leaving the plate open to penetration by 
shells of small caliber. The incontestable s uperiorit.y 
of the Harvey armor led to its all but universal adop· 
tion throughout the world. Krupp eventually im· 
proved upon it, substituting gas treatment in place of 
the layer of carbonaceous material used in the Harvey 
method, and also improving the quality of the plate 
by very careful attention to the details of the furnace 
treatment. While the high quality of Krupp plate Is 
unquestionable, its excellence is gained at enormous 
cost, as high as $ 5 5 0  per ton having been paid for this 

class of armor. 
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marks, both in effectiveness and in cost of manu· 
facture, a great advance upon the Krupp system. His 
method includes the substitution of electrical ('urrents 
for the heat of the gas·fired furnace. and the di rection 
of these currents against the face of the armor plate 
while it is in a heated condition by means of massive 
carbon anodes, in form not unlike the carbons use(i 
in arc lights, but of vastly greater size.  During his 
course of experiments, Lieut. Davis found that it a 
current of electricity were sent from a carbon into 
the surface of a plate, it carried with it a certain 
amount of the carbon and implanted it within the 
body of the metal. The depth of the hardening is  
determined by the period of t ime during which the 
current is applied, and it is claimed that not only is 
the surface thus treated harder than that treated by 
the Krupp process, but the depth to which the harden­
ing is carried is increased.  The economy of the 
process may be ju dged from the statement that while 
the Krupp plate is kept in the soaking pits at a red 
heat for from fifteen to twenty days, the same amount 
of impregnation with carbon is obtained with the 
Davis process in five hours. 

The experimental plate was made at the works of  
the  Bethlehem Steel Company. A moderate thick· 
ness, five inches, was chosen, and the only complaint 
made against the qnality of plate was that the hard· 
ening of the face was not uniform, a fault which is 
attributed by the inventors and makers entirely to 
the experimental nature of the electrical appliances 
employed and not to any inherent defect in the pro­
cess. In the next plate that is fabricated, carbon 
rollers are to be substituted for the present anodes, 
and with these it is  expected that a uniform depth 
an d hardness of carbonizing will be secured. It  is 
estimated by Lieut. Davis that as compared with 
Krupp plate of equal resistance, the new system will 
produce plates from 20 to 3 0  per cent l ighter in  weight. 
Fu rther developments of thi s  process will be watched 
with the greatest interest, and should it prove possible 
to secure these remarkable results on a commercial 
scale, the effect upon warship construction will  be 
more radical than anything that has happened i n  the 
naval and coast defence world for many years. 

It is possible that in the new plate the navy has 
made answer to the new army high·explosive shell. 

• ·e· • 

MID OCEAN WIRELESS TELEGRAPH STATION. 
A scheme is  on foot in  Liverpool which, it is 

claimed by the English shipping journals, will soon 
be in commercial operation for utilizing wireless 
telegraphy in a mid·ocean post office and signal sta­
tion. It is the intention to permanently moor at a 
point 110 miles west of the Lizard a ship which will 
be equipped with a search·light and a complete set of 
Marconi apparatus. As the water at the point selected 
will involve the use of a mooring chain 400 or 500 feet 
in length, the weight of which would prevent the bows 

from riding buoyantly over the heavy seas, the vessel 
will be provided with a horse·pi pe placed in the keel 
of the foremast. The search·iight is  to have a vertical 
beam for the purpose of illuminating the clouds and 
enabling the floating post office to be picked up at night 
from a distance of 60 miles or more. As the vessel 
will be l'Jcated in  the fair way of the English Chan· 
nel, it will be advantageously placed for the distribu· 
tion of orders sent from shore by the owners to ves· 
sels which are passing in or out of the Channel. Thus 
a ship coming in from the west or from the south 
could be d irected as soon as it  picked up the station, 
to proceed either to Liverpool, Bristol, or an English 
Channel port. By this means pilotage and port dues 
would be reduced, and, of course, there would be a con­
siderable aaving of time. The vessel will serve as a 
floating station, which can be approached in any state 
of the weather, and picked up for wireless communica· 
tion. The value of this form of post office is expected 
to be  very great. Moreover, lying at the junction of the 
three great thoroughfares of British and continental 
marine traffic the station should prove particularly 
valuable in salvage work. The scheme on the face of 
it appears to be  thoroughly practicable, and if carried 
out it should prove to be of considerable service in 
the maritime world. 

---------�.�.�.�.-------------
SOME FURTHER GUNNERY EXPERIMENTS WITH 

THE " BELLEISLE."* 
BY OUR ENGLISH CORRESPOND'ENT. 

The Naval Department of the British government 
has carried out further elaborate gunnery experiments 
with the obsolete battleship "Belleisle," to ascertain 
the relative penetrating power of modern projectiles 

.. The following account of the .. Belle!sl�" trials makes no preten�!ons 

to give any detailed acconnt of the destruction in the interior of the vessel, 
but is merely a descriptiou of the pnrpose and scope of the trials, and thc 
effect of the !lnn.fire as seen by onr correspondent from the outside of 
the cordon of vessels wWch was established hy the government around 
tbe .• Belleisle. It is impossible to Fecure auy detailed facts regarding the 

condition of the ship after the attack for the reason that the Navv Authori· 
ties have taken elaborate precautions to prevent snch facts becoming pub. 
lie. 

AUCUST TO, T902. 

discharged from heavy guns, and the resisting power 
of modern armor. This is the third test of a similal" 
character carried out by the British Admiralty during 
the past two years, and much valuable data, otherwise 
unobtainable, has been gathered. Naval experts and 
theorists have maintained that the armor generally 
employed for protecting battleships is proof against 
gun· fire as it will  be delivered under battle conditions, 
but these practical tests h ave conclusively proved 
that the balance of power is yet distinctly in favor of 
the gun. That is to say, the progressive development 
of the weapon in respect to velocity, weight, and 
explosive potency of the shell is superior to the pro· 
tective armor, and that the thickness of the latter, and 
its resisting qualities, have not developed commen· 
surately with the improvement of the former. The 
effect has been of far· reaching importance to the Brit· 
ish authorities, since owing to the results obtained 
with the two previous experiments with the "Belle· 
isle," which were duly and fully related in the 
Scmx�'n-Ic A:lIEIUCAN at the time, several important 
alterations have been made in connection with the 
armor belts and deck defences of the latest English 
war vessels. For instance, the second experiment 
unexpectedly proved that the 4·inch armor was quite 
easily penetrated by 6·inch projectiles. This thick· 
ness of armor had been already fitted or ordered for 
several of the llew cruisers. The authorities at once 
altered the protection for the new vessels to 6·inch 
armor. 

For this latest experiment the "Belleisle" was once 
more patched up, and placed in a condition similar to 
that which would exist in an actual naval engage· 
ment. An ammunition hoist replete with electrical 
fittings and trucks was placed in precisely the position 
relative to the armor which it would occupy in action. 
The hoist was erected in a battery behind compound 
armor. The object of this particular arrangement was 
to enable the Admiralty to ascertai n  exactly what 
would ensue if a shell exploded in the vicinity of 
the ammunition hoist, and how far the machinery of 
the latter would be deranged by the force of the 
explosion. 

The test was also undertaken to illustrate one or 
two other important points in connection with naval 
gunnery, upon which there is considerable divergence 
of opinion, and also to determine whether certain 
innovations in connection with projectiles and charges 
recently carried out in the navies of the various pow· 
ers are advantageous. For example, England still 
adheres to cordite as a propelling charge, while .other 
powers employ nitro·cellulose powder. Also, the John· 
son cap is regarded dubiously by the B ritish naval 
authorities. It has been contended that these two 
acqUisitions have resulted in great efficiency and 
superiority in certain navies. The United States 100· 
pound projectile, discharged with nitro·cellulose pow· 
<leI', gives a muzzle velocity of 3 ,000 feet to the missill', 
as compared with 2,400 to 2,600 feet obtained with a 
cordite charge, and the former shell with a Johnson 
cap will penetrate over 10 inches of armor, while its 
penetration i s  several inches less without this cap. 

Another important feature of the trial was to ascer· 
ta.in the efficiency of a new explosive, similar to 
maximite, which has been introduced into the British 
n avy as a shell filler. 

The "Belleisle" was towed from Portsmouth and 
anchored off Bembridge as before. Two gunboats, 
om! carrying a 6·inch gun, and the other a 9 . 2·inch 
weapon, were selected for firing. The first gunboat 
stood off at 1 ,000 yards from the "Belleisle" and fired 
a shell from the 6·inch weapon, the precise point of 
attack on the t arget being the exposed starboard cen· 
tral battery. The shell crashed through the torpedo 
netting, . and pierced the side of the "Belleisle" just 
above the water line. The armor belting at this 
spot was of compound type,  in vogu Lwenty·five years 
ago. A moment after the shell disappeared through the 
side of the vessel there was a terrific explosion, and 
a huge column of black dust was hurled high into the 
air, proving that the shell h ad penetrated to the coal 
bunkers and had there exploded. 

Another shell was then discharged from the 6·inch 
gun. The point of attack this time was the conning 
tower. The shell struck with precision, as the white 
paint indicating the mark was completely blotched out. 
The next 100·pound shell was fired at the central bat· 
tery. A great column of dust was blown into the air, 
and fragments of steel and splinters of wood were 
thrown to a distance of 200 yards. 

The fourth 100·pound shell was fired at the conning 
tower, but it did not cause any serious damage so far 
as could be ascertained from an external examinatIon. 

The 9. 2·inch gun was then brought into action, and a 
3 80·pound shell was fired at the hulk from the same 
range of 1 ,000 yards. The first shot was directed at the 
central battery. It tore a big hole in the compound 
armor, and exploded with such violence that the 
"Belle isle" listed heavily. 

A second 380-pound shell was then fired at the con· 
ning tower, with the result that the deck was torn up 
for several yards, and the bridge, situated just above 
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the tower, was completeiy torn froid it, position and 
twisted into a fantastic wre.ck. 

Two other shells-a 380·pound and a 100-pound, re­
spectively-were then fired at the central battery ; but 
at this juncture the vessel was so battered that the 
damage caused by successive shells could not be ascer­
tained, and the trial was brought to an end. 

Upon the conclusion of the trials the "Belleisle" was 
inclosed in canvas to conceal the results achieved and 
towed into Portsmouth dockyard, where she was dry­
docked and a thorough examination was made by tht 
naval officials. The "Belleisle" is to be again patched 
up for further trials with torpedoes. 

• • • 
HOW OSTRICH FEATHERS ARE CULLED 

News comes from California  that ostrich farming 
is now a paying industry. About this season of the 
year many people from Los Angeles go out to the 
farms at South Pasadena to watch the plucking of 
the feathers. To many in the East the plucking of 
ostrich feathers is  probably associated with a violent 
laying on of hands and a tying down of the bird. As 
a matter of fact, the gathering of the feathers is a 
very delicate task. 

When the time comes a man carefully examine" 
the flock, and picks out those birds whose feathers 
are ripening, groups them into dozens, and pens them 
in, so that they cannot run about and injure their 
beautiful plumage. When the plucking time comes, 
the bird is enticed into a narrow, dark passageway. 
The entrances are then closed and the bird thus im­
prisoned. A cloth bag is thrown over the creature's 
head. Then the plucking begins, Three men, perched 
upon platforms without the pen, reach over the board 
inclosure and with curious scissor-like appliances 
pluck off the feathers. Whatever w.ounds a bird may 
receive are immediately dressed. The tail feathers 
are pulled and not cut, simply because they reproduce 
better than other feathers of the ostrich, While the 
plucking is in progress the ostrich keeps up a dismal 
roaring. Were it not for the staunch construction 
of the pen the creature would kick the boards into 
splinters. 

The first plucking is  the most valuable, For that 
reason the older ostriches are kept simply as breeders. 

How successful is the ostrich industry in Southern 
California may be gaged from the fact that about 
three-quarters of a million dollars are now invested 
in it, and the annual output of  feathers is  worth 
about $100,000, 

• lei • 
MILITARY PHOTOGRAPHY. 

Nearly all European nations have had a share in the 
development of photography in the last ten years, con­
sidering it as an important adjunct to the army in 
both peace and war. During the Spanish-American 
and South African wars photogl'aphy was greatly in 
evidence, and correspondents fairly besieged every 
fighting force, carrying with them cameras to take 
pictures of everything of interest to their papers. So 
remarkable was this outbreak of war photography 
that the country was flooded with photographs of the 
war, some of considerable value and others of little 
use or interest to any. Nevertheless, the actual pho­
tographs of the different scenes of the war published 
in the illustrated papers furnish a fairly accurate 
history of the most dramatic events, and readers of 
the future can look back upon those stirring times and 
gain a far more correct idea of the conditions of the 
countries and armies than if  no photographs had been 
taken. 

But this sort of photography is  very different from 
that undertaken by the war departments of the vari­
ous nations for purely military purposes. An immense 
number of photographs of an official nature were 
taken and developed during both of these recent wars, 
and these form .-L part of the regular reports. The 
general public seldom see these pictures or their re­
productions, and there would be little in them of 
actual interest to the average reader if published. 
The pictures consist not so much of dramatic events 
and battles as of dry details of military roads, bridges, 
breastworks, and photographs taken of the surround­
ing country from bslloons. They are intended to 
show the nature of the country in which the battles 
were fought, and the character of the progress made 
by the army in its invasion. In other words, these 
official photographs are supposed to illuminate the 
reports of the officers, and to verify statements con­
cerning the plans and developments of battles. They 
take to a certain extent the place of military dia­
grams, which formerly accompanied official reports. 

Military photography thus becomes an important 
part of a campaign. The pictures show the condi­
tion of troops at certain critical moments, their ar­
rangements, the condition of the country, and techni­
cal points that cannot be illustrated in any better 
way. During a campaign through an enemy's coun­
try the camera in a balloon helps to unfold matters 
of great importance to one commanding the invading 
army. During the South African campaign the British 
time and again obtained their most correct maps 
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from the photographers who took bird's-eye pictures 
of the country from the cars of balloons. Telepho­
tography became a science that yielded important 
results to the British commanders in invading a land 
so little known and so full of pitfalls. 

While the South African and Spanish-American 
wars brought military photography peculiarly to the 
front, they were not by any means the first wars in 
which the camera was employed. Most of the Euro­
pean war departments had official photographers 
attached to the different armies ten and fifteen years 
ago. In the Abyssinian war England had a corps of 
official photographers , who provided the commander 
with pictures of the country around. These pho­
tographers accompanied and preceded the army to 
take photographs of the country for miles in advance, 
and the commander was thus enabled to study out 
his march with more accuracy. As early as 1886 there 
was a field photographic department attached to the 
English army which performed excellent work for 
the surveyors. At the Royal Naval College at Green­
wich there was a photographic course which enabled 
officers to learn the mysteries of photography. Every 
war vessel can-ied a complete photographic outfit und 
a dark-room for developing. Since r:hotography has 
taken rapid strides in improving the process, the Eng­
lish army and navy have broadened their work in this 
field, awl to-day the corps of photographers connected 
with both navy and army number several hundred. 

Russia did not organize a photographic department 
for army services until the military balloon came into 
practical use. Then realizing the importance of 
taking accurate pictures of the surrounding country 
from the balloon, a corps of expert photographers 
was organized in 1884  for co-operation with the bal­
loon sections of the army. Since then the depart­
ment has increased and broadened rapidly, and to-day 
photography is an important adjunct to the military 
educational system. There are some dozen or more 
officers in the army who are experts i n  this science, 
and they are masters of all the details of engineering 
and military science, so they know how best to pho­
tograph the country for technical purposes. 

To 'France probably belongs the credit of using the 
camera for war purposes in a most satisfactory man­
ner at a time when it was of the utmost importance. 
When Paris was besieged communication with the 
outside world was had only by means of balloons 
and carrier pigeons. The despatches sent by the car· 
r iel' pigeons were photographed on small films, which 
couid be attached to the feathej's of the birds, and 
in this way a Single bird could carry thousands of 
words. Likewise the aeronauts who hovered over 
Paris, and made the dangerous voyage through the 
air across the invading army's lines, used the camera 
for photographing the different positions of the 
Prussians. These photographs were the first ever 
taken of an invading army from a balloon. Profiting 
by this experience, the French army and navy have 
not only increased their carrier pigeon and balloon 
services, but they have made the most of photography. 
Several hundred officers in the French army are ex­
pert photographers, and every engineering corps car­
ries with it complete photographic outfits. 

Germany is also foremost in this field of military 
photography, and all the military schools teach the 
students how to avail themselves of this art. Every 
balloon COi'pS carries with it photographers who are 
able to make perfect reproductions of the surround­
ing country. Italy organized a photographic corps in 
1895. It has half  a hundred men in the service, and 
pictures are constantly taken and exhibited for in­
spection by officers. The barracks, arms, fortifications, 
and topography of the country are photographed and 
sent to headquarters for examination. The Austro­
Hungarian army and navy have likewise been pro­
vided with experts who understand the art of military 
photography, and all the naval and military schools 
emphasize the importance of this study. 

Without exception all of  the leading nations have 
adopted the camera as a part of every well-equipped 
army sent into the field, and to be ready for emergen­
cies in times of war the experts are constantly labor­
ing to make their department the most perfect. The 
engineering corps and the balloon sections in particu­
lar depend a good deal upon photography as an aid to 
their work. Scarcely a regiment of infantry or cavalry 
will in the next war go into the field without at least 
one officer or expert accompanying it to take photo­
graphs of important parts of the country. 

The modern inventions in photography have 
naturally greatly facilitated military manipulation of 
the camera for technical work. The modern improved 
films are now used instead of plates, owing to their 
light weight and compactness of form. Magnesium 
lamps are provided for night photography, which 
sometimes proves the most important of any in recon­
noitering. Special dark-room tents for developing the 

pictures are also provided, and neat, compact cases 
for carrying the different chemicals. The modern 
telephotographic attachments have naturally proved 
of almost indispensable value to the military pho-
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tographers. By means of it pictures of the surround­
ing country can be taken at a balloon height of a 
thousand or two feet, and, so far as the details of the 
picture are concerned, they are almost as vivid and 
accurate as if taken fifty feet away. 

The army bicycle corps is  generally provided with 
photographic apparatus, and some of the European 
armies equip each company of bicyclists with cameras., 
and even send spices out mounted on wheels to snap 
pictures cf the land. Small cameras are carried on 
the wheels, and they are intended for obtaining snap­
shots of the land over which the army is to travel. 
Incidentally, if  any sharpshooter appears in the 
picture he is easily discovered when the picture is 
developed. For photographing rivers, mountain 
gorges, and dangerous trails through a new country 
by an advance corps of engineers or guides, the camera 
is decidedly important in its ultimate results, and 
its future usefulness in this direction will continue to 

increase. G. E. W. 

THE AMOUNT OF WATER USED IN 
IRRIGATION. 

The Office of Experiment Stations, United States De­
partment of Agriculture, has just issued an interesting 
and valuable report of its irrigation investigations for 
1901. I t  is  handsomely illustrated by twenty-five 
plates and twenty-nine text figures. In it are given 
the results of the year's measurements and studies of 
a large number of leading irrigation experts of the 
arid region, acting under the direction of Elwood 
Mead, Chief of Irrigation I nvestigations, among whom 
are: A. F. Doremus, State Engineer of Utah ; D. W. 
Ross, State Engineer of I daho ; Prof. O.  V. P. Stout, 
of the University of Nebraska ; Prof. J. M. Wilson, of 
the University of California ; Prof. O. L. Waller, of 
Washington ; Prof. Samuel Fortier, of Montana ; Prof. 
J. C. Nagle, of College Station, Tex., and W. H.  Code, 
of Arizona, recently appointed Inspector of I rrigation 
Surveys in the I nterior Department, all of whom are 
resident agents of those investigations in their reo 
spective States. 

Prof. Mead, in his introduction, speaks of the nature 
of the work being carried on and the importance of a 
general knowledge on this subject, for which purpose 
the bulletin has been written. He speaks of the grow­
ing demand for the construction of irrigation work by 
government aid, and that prior to su(;h construction 
the government authorities should know how much 
land can be reclaimed by each proposed enterprise, and 
that precautions should be taken along this line to 
prevent mistakes which might seriously retard the 
development of the West for many years. This is 
followed by the discussion of the experts above men­
tioned. 

All have made a careful and painstaking investiga­
tion and, although they deal with phases of irrigation 
typical of their own States, the conclusions of all are 
exceedingly interesting and will be carefully studied 
tiy Western farmers and all interested in the develop· 
ment to be inaugurated under national aid. 

Mr. D. W. Ross, State Engineer of I d aho, calls atten­
tion to the increased duty of water, which is being 
brought about by a modification of water right con­
tracts. Mr. Ross has given considerable attention to 
this reform and, owing to his efforts and others con­
nected with this investigation, canal companies are 
substituting contracts in which the water is measure!] 
to the farmer and he pays only for what he uses, in 
place of the earlier contracts where he was charged 
for the acres irrigated. In this way the farmer is  led 
to economize because he gets the benefit of his savings. 
Changes of this kind bave increased the need for more 
accurate methods of measuring water, hence the de­
signing of cheap, efficient water registers has been 
given much attention by this branch of the depart­
ment, and a number of new patterns have been in­
vented and are now being furnished to irrigators by 
some of the leading instrument makers of the country 
at very reasonable prices. 

The duty of water is  the leading subject dealt with 

in all the reports, although each paper discusses the 

local practice of the region where the measurement,; 

were made. These are reviewed in the discussion of 

the amount of water needed to irrigate an acre of land, 

by Clarence T. Johnston, Assistant Chief of the In· 

vestigations. It shows that the average depth of 

water being applied to irrigate fields is  more tha!! 

four feet, being 4.35 feet in 1899,  4.15 feet in 1900,  and 

4.60 feet in 1901. Measurements like these are neces­

sary in order to determine how much land can be 

irrigated from the reservoirs 
'
which the government 

is to build, and also what will be the value of the 

water stored in them. Without this information seri­

ous errors might be made as they have been made in 

the past, either because of allowing more water than 

was needed or in attempting to irrigate too many 

acres. 
The report is in four parts, any of which can be had 

by applying to the Director of the Office of Experi· 
mpnt Stations, United States Department of Agricul­
ture. 
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A SMOKELESS AUTOMATIC STOKER. 
It was with much interest that we accepted an invi· 

tation to witness the practical operation of a succes�· 
tul automatic coal stoker and smoke consumer actuall y  
applied t o  the well·known form of a Babcox & Wilcox 
water·tube boiler at the Stevens' Institute in Hoboken, 
N. J., where careful scientific tests have been made 
covering a period of over two months. It  was espe· 
cially gratifying to note that not a particle of smoke 
L5sued from the smokestack. 

The stoker and furnace is the invention of Mr. 
Frederick Girtanner, :l.nd is  exhibited, manufactured 

AUTOMATIC STOKER FOR SMOKE CONSUMING 
FURNACE. 

and applied to any boiler  furnace by the Peerless 
Automatic Smokeless Stoker Company, No. 11 Broad· 
way, N. Y. 

The upper engraving presents an external view of 
the stoker as applied to the Stevens' Institute boiler in 
Hoboken. 

It will be noticed there is  an adjustable hopper filled 
with soft coal, and below a traveling endless grate 
feed·apron substantially air·tight, which is operated at 
an intermittent speed by a ratchet movement that 
carries forward from beneath the bottom of the coal 
heap a fixed amount of fresh coal to the interior. 

Referring to the lower engraving showing a longi· 
tudinal section, it will  be observed that as the coal is  
drawn in at  the  front no air  is  admitted. At  this point 
the reflected heat from the intense fire at the rear 
bakes or cokes the coal as it  enters the chamber, driv· 
ing out the gas as in the process of gas manufacture, 
which, as it comes in contact with the fire beyond, 
is ignited and complete combustion is secured ; as 
the coked coal is carried further to the rear it burns 
en the step·inclined grate in a smokeless flame, and 
is maintained at an intense heat by the draft of air 
passing through it ; thus the full heat·giving efficiency 
of the fuel is obtained and nothing is  lost. 

The inclined grate hinged at one end is occasionally 
swung back and forth automatically by a lever opel" 
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ated in connection with the feeding mechanism at the 
front and serves to slice or break up the fire, permitting 
a free circulation of air through it. The ashes fall 
from the inclined grate to a rear platform grate 
hinged at its rear, and from which the ashes are 
easily dumped into the ash pit below. 

The practical efficiency of the stoker and smoke con· 
sumer over the ordinary method of hand firing is 
shown by the results obtained not only at the Stevens' 
Institute but also at a brewery in Guttenburg, N. J., 
where it was found that 10.20 pounjs of water at 212 
degs. Fahrenh8it was evaporated with 1 pound of 
coal,  as compared with 8.24 pounds of water to 1 
pound of coal by the old methods, demonstrating a 
saving of 20 per cent. In the automatic stoker 480  
llounds of ashes and clinkers were .left as  against 
1 , 123 pounds in the old method. The double utiiity of 
this device in effecting economy in fnel and an elim· 
ination of smoke commenrls it to all users of soft 

coal. 
.Ie, • 

Skillf,,1 Melldillll of H P"ol'cller Shaft. 

A clever engineering feat was accomplished during 
a recent voyage of the British steamship "Baroda" 
from Algoa Bay to Batavia, in connection with the 
repair of  a fractured shaft while at sea. The vessel 
left Algoa Bay with a light cargo, and was therefore 
down at the head, which resulted in the propeller rac· 
ing considerably more than if she were well down in 
the water, during rough weather. On the eighth day 
out the vessel  ran into a gale, and during the evening 
the chief engineer, Mr. J. G. Shepherd, when entering 
the shaft tunnel noticed an eccentric movement, ac­
companied by a peculiar sound . The engines were 
stopped, and an examination of the shaft resulted in 
the discovery of a severe fracture at the after end of 
the third length of the shafting, 2lj� feet from the 
coupling. and which extended into the holes of the 
first and fifth bolts. The engineer immediately set to 
work to repair the fracture to save the propeller, and 
as there was no special hurry, cut away the plating 
of the roof of the shaft tunnel over the injury, in 
order to obtain light and room to carry out the repair 
thoroughly. Closer inspection proved that the frac· 
ture was such that it could not be closed, so it was 
made solid with steel wedges, the crevices between 
which were afterward filled in with Parsons white 
brass. A number of 3·foot steel plates happened to be 
on board, and these were clothed round the fracture. 
This operation satisfactorily accomplished, the engi· 
neer proceeded to bind the shaft at the point of frac· 
ture with 360  fathoms of 2}i·inch steel wire rope. The 
wire rope was passed round a Winch, and one end 
secured to the shaft by two l·inch bolts and Ih·incll 
plate washer. The engines were then set run· 
ning slowly ahead, drawing the wire rope from the 
winch, with steam full against it, by which means the 
d8sired tension and strain were secured. The wire 
was carefully followed and tapped round the shaft as 
the binding proceeded. The rope was bound round the 
shaft in two layers and carried over the couplings. 
Progress was necessarily slow to insure the operation 
bein g carried out skillfully. So satisfactory, however, 

was the work performed, that the vessel steamed over 
1,000 miles with this repair, and through exception· 
ally heavy weather; on one occasion she had to heave 
to for 24 hours until the sea moderated. 

• • • • • 
The British Zoological Society has been presented 

by the King with a remarkable zebra hybrid which 

was sent to His Majesty 

THE GIRTANNER AUTOMATIC SMOKELESS STOKER, 

from South Africa, and is 
one of the most valuable 
acquisitions of the society 
in recent years. In ap· 
pearance it resembles a 
small pony, and the color 
of the body of the ani· 
mal is brown, lightening 
to bay on the head and 
legs. The striping is  pe· 
culiar. The marks on the 
barrel are nearly vertical, 
as are those on the cheeks, 
while the limb markings 
are horizontal to the 
hocks, below which the 
color is  black. On the 
flanks the stripes are ar· 
ranged in small patches. 
The nostrils are black, 
and between the eyes the 
markings faintly resemble 
those of a Burchell zebra, 
but between this part and 
the nostrils the color is 
bright bay. The dorsal 
stripe is peculiar, tapering 
toward the tail. It  is 
officially described as a 
pony bred from a cross be· 
tween a zebra and a pony. 
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THE DE FOREST SYSTEM OF WIRELESS TELEGRAPHY. 

For several months now a regular interchange of 
wireless telegraph messages has been maintained by 
the De Forest Wireless Telegraph Company between 
their stations near the Battery in New York, and at 
Staten Island. 

The history of the inception of the new system is 
interesting. In 1899  the inventors began the search 
for a new receiver for use in wireless telegraphy, one 
possessing that much desired quality of auto·sensitive· 
ness. From the first the necessity for tapping the old 
coherer to restore it to sensitiveness, the complicated 
apparatus thus involved, the uncertainty of its action, 
and the slow speed of word·transmission neceSSitated, 
has called for a better, simpler, quicker receiver than 
that of Branley's. 

Starting on this quest various principles were tried, 
at first without satisfactory results. The device lacked 
either sensitiveness or reliability. None of the so· 
called "auto·coherers" filled the bill.  During the year 
following Dr. De Forest carried on his researches in 
this field in the laboratory of Armour I nstitute, kindly 
tendered him for this purpose. There he received .the 
assistance of E. H.  Smythe, of the Western Electric 
Company, and the responder is the result of their com· 
bined effort. 

The new receiver, or "responder" as it  is  aptly called, 
depends on an electrotypic principle for its action. 
The field of  investigation was entirely new, no data 
;,xi3ted on the subject, and tHe present state of com· 

CONEY ISLAND STATION OF THE DE FOREST WIRE· 
LESS TELEGRAPH. HEIGHT OF MAST 210 FEET • 

mercial practic�bility attained, together with the com· 
plete theoretical study of the action involved, repre· 
sents years of the closest, most painstaking work on 
the part of the inventors. The United States Patent 
Office has granted them very broad claims on the prin· 
ciples involved, and upon the issuance of the papers 
one will expect highly interesting contributions to the 
science. 

During the past year Dr. De Forest has greatly in· 
creased the sensitiveness of the responder, while main· 
taining its great Simplicity. For example, the receiver 
will respond with absolute certainty and regularity to 
a spark of one sixty·fourth inch length from a small 
coil forty feet distant, driven by one cell of storage 
battery with a two·foot antenna at receiver and coil, 
and without ground connection. 

The De Forest transmitter does away with induction 
coils, all interrupters, and make·and·break devices, as 
it has been found that a large per cent· of uncertainties 
and failures in wireless messages is due to the impel" 
fections and irregularities of these devices. A special 
key very like the ordinary Morse key has been devised 
with a view especially to high speed work. The make· 
and·break is under oil and the operator is fully pro· 
tected from contact with high voltage wires. By virtue 
of the automatic quality of the responder it is possible 
to use a telephone in circuit with the device, and the 
employment of a relay is rendered unnecessary. By 
this means a speed of forty words a minute can be 
obtained, and under ordinary circumstances a speed 
of twenty·flve to thirty words is regularly accom· 
plished.  One hears in the telephone as it were the 
sound of the sending spark, be this a high or low fre· 
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quency, in dots and dashes. An ordinary Morse 
operator can learn to read with the new appan.tus 
with a few days' practice. The sending requires 

no special knack other than a firm touch, with 
dashes clean cut. 

Although, as the illustration shows, the operator 
reads from the head telephone, a relay or record­
ing device can be substituted therefor ; only there 
is  always this condition, that, inasmuch as the re­
sponder, unlike the coherer, i s  a quantitative device 
and the telephone and ear the most sensitive signal­
ing device known, at  the extreme range messages 
can be clearly read which are altogether too weak 
to operate any relay. Thus, through the extreme 
sensitiveness of the responder, an operator with 
head telephone can receive mes>'ages many miles 
further than a coherer ( all other arrangements 
at transmitter and receiver being the same ) can 
record them. In  proof of this it  is interesting to 
cite the test of February 22, when signals from 
the "Etruria" were heard at the Jersey City sta­
tion, from a mast but thirty feet above the roof, 
when the steamer was fully ninety miles distant. 
This was without any "jigger" or transforming 
device whatever at the receiving end, and repre­
senU an astonishing degree of sensitiveness i n  
this new "responder."  

By virtue of the automatic quality of the re­
ceiver, whereby the sound impulses as heard are 
identical in frequency with that of the transmitter 
spark, the relay or "call" in  use employs a reed 
attuned to a certain frequency per second. Thus 
only when the calling station uses a frequency of 
spark in tune with this reed will the "call" respond 
and summon the listening operator. The oppor­
tunity this feature gives to the system for a 
mechanical or acoustic syntony, in distinction from 
and in addition to the electrical syntony is highly 
significant. 

During the last month a regular station and 
school for operators has been openeu by the De 
Forest Company on the roof of the Cheeseborougll 
Building, 17  State Street, New York. Here, as 
shown in the illustration, is  a house built of glass 
over an iron frame, and fully equipped with send­
ing and receiving apparatus. The antenna here 
is  sixty feet in height. The companion station is 
located at Hotel Castleton, Staten Island, the first 
hotel in the world, by the way, to be equipped 
with a wireless plant. 

The most important land station yet established 
by the De Forest Company is that at Steeplechase 
Park, Coney I sland. This enjoys the distinction 
of having the tallest mast in America, a fine stick of 
four pieces, standing 210 feet high. This station is 
supplied with 60-cycle alternating current, at 110 volts, 
from the Edison mai ns.  This is stepped up in two 
transformations to 25 ,000 or 50,000 volts, as desired, . 
and applied direct to the spark terminals. These lat­
ter ar8 of special construction and connected with 
the condensers give a spark of exceptional clearness 
and power. 

On June 14, the first day the Coney I sland station 
was operated, the first communication with a vessel 
equipped with the De Forest system was also estab­
lished. On the Ward Liner "Morro Castle," bound for 
Havana, a moderately high ( 60-foot ) antenna had 
been rigged, and transmitter and receiver installed, 
and messages to and from ship and shore were ex­
changed, until the vessel was  fifty miles from port. 
The Staten I sland station kept up a lively exchange 
of messages until the boat reached the Narrows, when 
she called off, and the Coney Island station picked her 
up. 

The De Forest Company has secured desirable land 
near the government light-house at Montauk Point, 
and proposes erecting a station there at once, as well 
as  oth8rs at important points along the coast. 

During the last week two operators of the De Forest 
Wireles� T e l  I' -
graph Company 
accomplished a 
feat which, while 
new in the annals 
of wireless tele­
graphy, i s  only 
significant of the 
possibilities be­
fore the "respond­
er" or automatic 
receiver in com­
bination with the 
telephone. 
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INTERIOR OF A NEW YORK crn DE FOREST STATION. 

THE DE FOREST RECEIVER .  

receivers, attached to one  and the  same responder, 
und without any special attuning or syntoning device 
in circuit. One message was from the Staten I sland 
station and was sent quite rapidly, thirty words per 
minute, with a high-frequency spark ( 1 20 per second ) .  
The other was from some foreign station, probably a 
Marconi installation. The speed was about ten words 
rer minute, sent with a low-frequency interrupter. 

MASKS FROM BRITISH COLUMBIA. THE RIGHT-HAND 
MASK IS DECORATED WITH PORCUPINE SPINES. 

103 

Mr. Horton concentrated his attention upon the 
Staten Island message, while Mr. Barnhart was 
able to pick out by their peculiar drumming sound 
the signals from the other station. 

The result is no more remarkable than the fact 
that two conversations can be carried on simul­
taneously over the same telephone wire, if  the 
two voices differ considerably in pitch and timbre. 
But the fact that without any tuning device this 
can be accomplished with one and the same 
responder certainly demonstrates the advantage 
of the telephone receiver over any sounder or tape­
recording device, and the greater immunity of such 
a system from atmospheric and foreign disturb­

ances. 

------------.�+ . .-. �---------
Osler C u l t u re. 

BY GUEY E.  :lIITCHELL. 
On many farms where there is some water front, 

land otherwise waste can be profitably used for 
osier culture. While willows will grow almost 
anywhere, they should be planted for greatest 
profit in a deep sandy loam, well drained and 
thoroughly prepared.  The ground should be level 
and moist, but there should be drainage. How­
ever, willows will grow in a comparatively dry 
soil, but the whips will be smaller, though tougher 
and more durable than wb.en grown in a rich, 
moi�t soil. The growth under moist conditions 
is naturally more vigorous and much more rapid. 
According to Dr. B. E.  Fermow, Professor of For­
estry at Cornell, the best situation for free and 
rapid growth i s  along the banks of rivers and 
brooks which pass through a level country and 
on the small islands which frequently occur in 
the midst of streams. Hollows or swales, the soil 
of which is  composed of rich, soft, earthy par­
ticles, and which can be laid dry, furnish eligible 
situations for conversion into osieries ; if wa�er 
can 0ccasionally be diverted onto such lands dur­
ing the dry summer months, the situation may be 
considered as perfect. There are at present thou­
sands of acres of marshy lands in the country, 
Mr. Fernow states, not paying 2 per cent per an­
num, which, i f  drained at a small outlay and planted 
with willows, would yield an immense return, pay­
ing as high as 20 or 30 per cent profit. The willow 
reaches its greatest production in the third year, 
and with proper care and good cultivation it will con­
tinue to yield good results for a long run of years. 

Willow baskets, hampers, chairs, etc., are a 

class of articles for which there is to-day an enor­
mous demand. The manufacture in this country 

is increasing rapidly, but not sufficiently to meet this 
demand. Five cents a pound for dry wiilows is the 
price generally paid .  At even a much less price there 
is a large profit in growing willows and an occupation 
is furnished for the winter months. 

• • • 
A GROUP OF INDIAN MASKS. 

BY FRANK YEIGH. 
The fondness of the American Indian for masks or 

false faces goes to prove that secret societies exist 
among the red men as among the whites. According 
to I roquois belief, certain spirits, whose entity is com­
prehended in ugly visages, have the power to inflict 
bodily ailments and to cause diseases to afflict their 
people. To counteract their evil designs, the Society 
of the False Faces is  maintained among the pagan 
Iroquois, in order to appease the evil spirits from whom 
they take their name, as well as to effect a charm 
against disease and to cure others. When a candidate 
is initiated into this strange society, the chief False 
Face thus addresses him : "Brothers, listen ! Now 
you must know that we did not make this custom. 
The beginning is from Niyoh, our Creator, who is  above 
the false faces. A member of the False Faces must go 
about among the people in the spring and fall to keep 
them from sickness, and must visit sick people at all 

times when called 
upon. This 1s all 
I have to say." 
Whereupon t h e  
new member re­
plies : "I will act 
according to the 
ancient cUEtcms 
as advised by the 
leader of your So­
ciety, of which I 
am now a mem­
ber." 

In a report 
At the 17 State 

Street station, this 
city, two messages 
were received and 
read simultane­
ously by the two 
operators, listen­
ing in on two sep· 
arate telep::one BASKS WORN BY THE COAST INDIANS OF BRITISH COLUMBIA. 

made to the New 
York University 
in 1 8 5 2  Lewis H. 
Morgan thus de­
scribes the work­
ings of th!s curi­
ous order : VVhen 
any one was sick 

with a comp! .. int 
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within the range of their healing powers, and dreamed 
that he saw a False Face, this signified that he would 
be cured. A feast was then prepared, the False Faces 
appeared and, led by a female leader, marched in In­
dian file, each one wearing a mask and carrying a 
turtle shell rattle in the hand. On entering the house 
of the invalid ,  they first stirred the ashes upon the 
hearth and then sprinkled hot ashes over the patient 
until his head and hair were covered, followed by some 
manipulations over him ending with the sick person 
m arching around the room with his queer visitors, so 
efficacious was the cure. The mysterious callers were 
then presented with food, which they took away and 
ate in secret, as they never unmasked themselves be­
tore the people. Among the simpler complaints which 
the False Faces claimed to cure were nose bleeding, 
toothache and sore eyes. 

The accompanying picture of a hideous mask with a 
crooked mouth suggests the myth regarding it that 
for a long time, many centuries ago, there was no being 
of any kind on his continent but one False Face. One 
day the Creator appeared on the scene and told the 
solitary False Face that some other beings were soon 
to come into the world and it  would- be necessary for 
him to keep out of the way. The False Face obj :lcted 
to this, declaring that he had been in possession, and 
finally refused to be displaced. The Creator then told 
him that he must leave, and that a hard and fast line 
must be drawn between their territories, and ordered 
the False Face to turn himself away while this line 
was being marked out.  The False Face, with exceeding 
bad grace,  although looking i n  the opposite direction, 
yet gave sly glances sidewise, and at length turned 
almost around to inspect the drawing of the line, when 
he was detected by the Creator, who struck him such 
a blow on the cheek as to knock his mouth out of 
sh ape, and so it has remained until this very day, and 
the ma3k portrays the disfigured condition of the dis­
ob :dient False Face ! 

The accompanying illustrations depict curious mask 
work by the Tghimp3ean tribe of Indians, on the Pacific 
coast of  British Colum bia, on Dixon Inlet and the 
Skeena River.  They were secured by a Methodist mis­
sionary-Rev. Dr. Crosby-who labored among them, 
and these False Faces are now to be seen in the museum 
of Victoria College in  Toronto. 

.. .  " . .  
R f' c e n t  A cl v a n c f'.8 i n  (J i v i l  E ll � l tleeri ng. 

At the annual meeting of the Institute of Civil  Engi­
neers of Great Britain Mr. Charles Hawksley, the 
n ewly elected president, delivered an interesting re­
L'ospect of the advance made dul'ing the nineteenth 
century i n  the more prominent branches of civil  engi­
neering. First. dealing with the subject of waterworks 
he stated thut, t:1ough water taken di rectly from rivers 
has of late years been regarded with suspicion, it was 
not improbable that rivers as a source of supply would 
again grow in favor, especially when the conditions of 
pollution and the �afeguardi llg of  the water by careful 
and efficient filtration came to be better understood 
and recognized. Many matters connected with water 
supply, which were unheard of at the commencement 
of the last century, are now of everyday occurrence, 
L:.lch a s  the treatment of certain waters with lime to 
prevent their action on lead communication pipes,  the 
softening of hard waters, the construction of large de­
pOSiting tanks to faci li tate the deposit of matters in 
suspension, as well as to enable flood waters to be 
passed by during the earlier stages of a flood, in  cases 
where the water was taken directly from a river, ser­
vice reservoirs ( in many cases covered to protect t.he 
water from the act ion of l ight and heat, a precaution 
more especially needed with certai n waters derived 
from wells or taken di rectly from rivers ) ,  and lastly, 
but not least. efficient filtration through sand filters, a 
mode of treatment first introduced by the late Mr_ 
.Tames Simpson in the year 1828 .  As there still existed 
much misconception i n  regard to the quantity of water 
required for domestic purposes with a constant ser­
vice,  unrestricted use, except i n  respect to mi suse and 
waste, Mr. Hawksley stated that. having recently had 
occasion to collect statistics on the suhject from six­
teen of the principal towns i n  England, he found that 
the quantity of water distributed for domesti c and 
other non-metered purposes was on the average of six 
towns supplied by companies, having a total of 1 ,1 8 5 ,-
000 persons, 19 gallons per head per diem, and in the 
case of ten towns supplied by public authorities, and 
having an aggregate population of 3 , 9 6 1 ,000 person�, 
1 8 14 gallons per head per diem. The foregoing quan­
ti ties provided a constant service for all domestic pur-
1'03es, includi ng unmetered trade supplies and such 
waste as cannot be prevented. 

Passing to gasworks the president remarked that 
some idea of  the development which had taken place i n  
the size o f  ga� works might b e  formed from the fact 
that wherea� i ll the year 1 8 2 2  Sir William Con greve, 
the Government In spector of Gasworks, reported that 

at one of the London gasworks several of the gas-hold­
ers were each "of the enormous size of 40 ,000 cubic 
feet . "  and the London gas companies now possessed 
gas-holders having capaciti es of from 8 ,000 ,000 cubic 
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feet to 12 ,000,000 cubic  feet each. Coal gas was now 
used, not only as an illuminant, but also extensively 
for heating and motive power. Although for these lat­
ter purposes gas, as supplied to towns for illumination, 
was mostly employed for the sake of convenience, there 
were many instances in which, from considerations of 
economy, a specially·made gas of low illuminating 
power was used . The employment of gas of that nature 
was likely to become largely increased by the facilities 
and greater economy which doubtless would before long 
be afforded by the distribution of Mond gas, the manu­
facture and distribution of which had, during the pres­
ent year, received the sanction of Parliament by the 
passing of the "South Staffordshire Mond Gas ( Power 
and Heatin g )  Company Act, 1 9 0 1 "  having for its ob­
ject the supply of gas ( not to be used for illuminating 
purposes ) i n  large quantities at a price of from _6 to 8 
cents per 1 ,000  cubic feet. 

I t  was at first antic ipated by many persons that the 
competition of electricity would greatly reduce the 
value of, even if i t  did not enti rely ruin, the coal-gas 
industry, but such had not proved to be the case, the 
effect of the introduction of electricity having b2o) 
to reduce the rate expansion of gas undertakings. 
The competition of electricity had, moreover, proved 

CROOKED -MOUTHED IROQUOIS MASK_ 

a stimulus to improvements in the modes of consuming 
gas, such as the incandescent uUl'ner, and had led to 
greater facili ties IJe ing offered to the gas consumer ,  
such as by the p r e p a y m e n t  m eter amI the letting on 
hire of cook i n g  stoves .  . 

With rega nl to electri c i ty the u t i l i zation of electric 
energy had opened out an enti rely new field for the 
employment of (:i vii engineers ,  and had established 
a new branch of the profession w h i (:h has to deal 
with a �uLJj e('t of s o  varied . novel .  and interesting 
a charaeter a� to ha vp l e (l t o  the formation, in the 
year 1 87 1 . of the inst i tut ion of eleetrical engineers, 
which already numbered over 4 . 000  members of all 
grades. and which (levoted its d iscussions enti rely to 
electrical matters. Th(> great a(lvantages conferred on 
manki n (l ],y t h e  d e v e l o p m e n t  of  e l e d r i c : i t y  were accom­
panied by certa i n  d ra w ] Ja"', s .  In the fi rst place t h e r e  

was the u ndoubted d i sfigll rement of B ri t h ih towns IJy 
overhead wires-a disfigluement which it i s  �ought to 
justify on the score of econ omy. a jl lea which was not, 
in  his  opinion, a sufficient justification, and one which 
was not allowed to prevail in  some other countrie� l ess  
wealthy than Great Bri tain .  The placing of the wires 
underground would not only prevent that disfigure-
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ment, but would also remove the danger-not per­
haps a great one, having regard to the comparative 
scarcity of the accidents that occur-attending the use 
of overhead wires. There is  a great opening in con­
f!Ection with electric tramways for a good underground 
conduit system which could be readily applied in  thi s 
country. Unfortunately the heavy initial capital ex­
penditure required for the present conduit system as 
compared with that required for the overhead system 
had prevented its adoption in all but a few i solated 
cases, but he was hopeful that British electrical en­
gineers would turn their attention to this matter and 
evolve a conduit system which would greatly reduce 
the difference now existing between the cost of the 
conduit system and that of the overhead trolley sys­
tem. It might be of interest to state that, although 
electricity was the youngest of the sciences, upward 
of $ 650 ,000 ,000 of capital had already been invested 
in Great Britain alone in  electrical undertakings. 

Lastly Mr. Hawksley referred to the want among 
manufacturers of a system of standardization-a very 
important point. For some time past the Council of 
the Insti tution of Civil Engineers had realized the 
serious difficulties and disadvantages under which 
Brit ish manufacturers were placed by the lack in their 
country of some acknowledged standards. The �oun­
cil of the Institution of  Civil Engineers therefore ap­
p roached the Institution of Mechanical Engineers, the 
Institution of Naval Architects, and the I ron and Steel 
I n stitute, with a view to taking up this subject, and a 
strong and infl uential committee, representing these 
four institutions, was formed. The evidence laid be­
fore the c�mmittee was interesting, as showing the 
various methods in which the different countries'  car­
ried out their work. For i nstance, in this country, 
where the American SOCiety of Civil  Engineers has 
i �sued standard sections for rails and standard speci­
fications, the rol l ing-mill makers would in most cases 
only roll to these sections. I t  transpired that from 
t ime to time various inquiries had been sent to 
America from Great Britain for tenders for large 
quantities of rails and of other materials that wen. 
needed by British companies, but in nearly every case 
the reply was that "unless you take our standp.rds we 
regret w a  do not see our way to quote ."  On the other 
hand, some instructive i llstances of the waste of time 
and money that occurs in Great Britain for the want 
of standard sections were laid before the committee. 
One case in point was a section incorporated in a 
bridge for one of the British colonie s. The average 
cost of the material was $ 4 2  per ton, but one of the 
secti ons specified was of such an odd size and the 
quantity of this size was so small that the section had 
to be made by a blacksmith at a cost of from $140 to 
$ 1 5 0 per ton. I t  was, therefore, with a view to lessen 
the cost of and to expedite the carrying out of the 
works designed by engineers, as well as to enable the 
British manufacturers to meet the ,keen competit ion 
which is  now threatening' even the home markets, that 
the Institution of Civil Engineers had taken in hand 
th is important matter. 

----- ----4---............ ,_.------
Chicago a Great Inla nd Port .  

That Chicago is a great shipping center almost 
everyone knows. But that it  now ranks fourth among 
the ports of the world is  not so well known. The 
latest figures relating to the matter of shipping are : 

London, 1 6 , 5 29 ,095 tons ; New York, 16 ,445 ,320 ; 
I.famburg, 14 ,198 ,8 17 ; Chicago, 14 ,186,100 ; An..twerp, 
13 ,573 ,4 7 2 ;  Liverpool, 11 ,818 ,000 ; and Marseilles, 
9 ,629 ,114 .  

Chicago leads all  United States ports except New 
York in tonnage, and the constant extension of lake 
traffic has ad ded not only to the commerce of Chicago, 
but l ikewise very largely to the commerce of Clev'3-
land,  now a very important port of entry ; Detroit, 
Buffalo, Mi lwaukee, Duluth, and Toledo. 

The chief articles of commerce on the lakes are 
wheat, flour, coal, i ron, and lumber. In  1871 the 
number of bushels of wheat passing through the Soo 
Canal was 1 ,376 ,705 ,  whi le  last year the number of  
bushels was 60 ,000 ,000 ,  or more than forty t imes as  
much as i n  1871 .  

. . . . .. 
Printing i n  Persia. 

Printing from type i n  Persia  is not regarded with 
popularity. This country is  at the present day en­
tirely dependent upon lithography for the native pro­
duction of books and journals-which are very rare. 
A short time ago a press with movable types was set 
up, and lIpon which a certain number of books was 
printed. The effort, however, met with no encourage­
ment, an d had to be abandoned. The unpopularity 
of type-printing in Persia is due to two principal 
causes : First,  the straightness of the lines offends 
a Persian's artistic sense, and, secondly. in printed 
books the character of the letters is  entirely lost. The 
Persian reader prefers a well-written man uscript. and, 
failing this .  he contents himself with a l ithograph, 
which is usually the facRim i l e  of the writing of some 
fairly good scribe. 
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A nalysis ot· '[o lcanlc Du_t. 
BY TREOT ORE G. STRAUB. 

In a report given out by P. Carmody, F.I .C. ,  F.C. S . ,  
government analyst at the i s l a n d  of Trinidad, i s  a 
series of analyses of volcanic dust of the recent fatal 
eruption at Martinique which are rather interesting 
to note. 

The first sample was collected at sea off St. Vincent 
by Capt. Edwards, S .  S .  "Loui sianian ; "  the second at 
Barbadoes, and the third at St. Pierre.  As will  be 
seen the results vary considerably, though the gen­
eral composition is comparatively uniform. 

9.S.  Louisianian Barbados st. Pierre ------ - ----- -----
Soluble in water -

Chlorine • . . . . . .  , . . . 
Soda . . . . . . . . . . . . . . . . .  . 
Llme . . . . . . . . . .  . . 
Sulphates . . . . . .  . 

Total . . . . . . . . . . . .  . . 
Soluble iu acids (2 hrs. )  

Iron oxid as FeO . . . . . . 
Silica, Alumina, etc • . .  

Lime . . . . . . . . . . . . .  . . 
Magnesia • • • • . . . . . . .  

Potash . . . . . . . . . . . . . . .  . 
Soda . . . . . . . . . . . .  ' "  
Sulphate" . . . . . . . .  . 

Pno.phates . . . • • • • • • •  

Per Cent. 
0.05 
0.05 
0.05 (large) 
0.05 . . 
0.45 

5.60 
11 81 

2.94 
Trace 

Total . . . .  " . .  . .  . .  . . 20.35 
Insoluble in acids-

Si lica and silicates . . . .  78. 10 
Loss on ignition . • . U.50 ----- 1 

Total . . . . . . . . . . . . . . I 99.40 

Per Cent. 
0.09 
0.09 (large) 
0.09 .. 
0.09 

0.45 

5.01 
6.89 
3.36 
0.40 
0.05 
0.44 
0.23 

Trace 

16.38 

83.30 
U.4O 

100.53 

Per Cent. 
O.O� 
0.05 (Iarll;e) 
0.05 �� 

Trace 

0.30 

3.59 
2.01 
1.13 
0 22 
0.05 
0.22 
0.02 
0.11 
7.35 

92.23 
0.40 

lo.O.28 

From the above it will  be seen that the dust can 
almost be called a silicate of iron and lime. All 
three samples show nearly the same amount soluble 
i n  water and volatile on heating, though the quantity 
soluble i n  acid s  varies considerably, the greatest being 
in the first in which there are only traces of the alkali 
metals and magnesia. 

The specific gravity varies from 1 . 0 8  for the first 
to 1.28 for the third sample, the Barbadoes dust being 
nearly as heavy ( 1 . 2 3 ) as that which fell  at St.  
Pierre.  The l atter i s  the coarsest of  the three, 42 
per cent of which were caught on a sieve 7 0  meshes to 
the inch, while for the "Louisianian" dust only 1 1  pel' 
cent, and for the Barbadoes only 9 per cent were 
caught o n  this mesh. I n  the same order 1 9  per cent 
more o f  thn St. Pierre dust was caught on a 100-
mesh sieve, 5 9  per cent more for the Barbadoes, and 
63 per cent more for the "Louisianan " material. 

In  each o f  the three samples 3% per cent of the 
dust was attracted by a magnet, which is rather reo 
markable.  This iron that was attracted was not in 
the metallic state, but as an oxide.  

A s  to appearance the "Louisianian" and Barbadoes 
dusts are similar, showing under the microscope light 
green crystals and black lustrous crystal s ,  both prob· 
ably silicates of iron. There were also present cer­
tain clear c rystals.  The St.  Pierre' dust contained 
reddish crystals not present in the other two. 

As to the practical value of these ashes as a fer­
tilizing agent it c annot be said to be "  very great, though 
locally their supposed value is greater than it really 
is. Their main advantage is that they serve to loosen 
and dry heavy clay soils to quite an extent. The 
local opinion that they are highly beneficial as a 
manure is due perhaps to the lime which generally 
has a good effect upon soils of  a clayey nature. Other· 
wise not much can be said in their favor,  since nitro­
gen i s  wholly absent and potash and phosphoric acid 
are present only in traces. 

• I • •  
Franklin Webster, editor of the I nsurance Press, has 

made a very interesting comp ilation of unde rwriting 
corporations that have retired from business i n  the 
Uni ted States during the last two or three decades.  
The summary i s  rather appalling, and shows how nar· 
row is the margin of profit obtainable from the busi­
ness to-day. Mr.  Webster speaks thus of the exhibit : 
"T he I nsurance Press knows no better way to empha­
size the magnitude of the problems confronting fire­
underwri ters, to demonstrate the unwisdom of legis­
lative attacks on the insurance business, and to ex· 
plode the fallacies concerning insurance 'profits,' than 
to ask the American people to gaze upon the list of 
jOint-stock fire insurance corporations that have given 
u p  the struggle, and to reflect upon the causes o f  the 
failures. The object lesson i s  i mpressive. The Insur­
ance Press has invited and received the co-operation 
o f  insurance departments i n  makin g  u p  the record thi;lt 
follows, an d has made use o f  other data, especially reo 
ports by the National Board o f  Fire-underwriters. 
During the past twenty-five years the fire loss i n  the 
United States has exceeded $ 2 , 8 0 0 , 0 0 0 , 0 0 0 .  This yea r 
the value of property destroyed by fire will  exceed 
$170,000,000.  Nearly 1 , 2 0 0  fire-in surance compani e s  
with paid-in cash capitals, mutual companies not in­
cluded, have gone to the wall in the United States. 
Nearly all of these companies h ave been either burned 
to death o r  crushed out of existence by oppressive 
laws." 
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A u tolBo blle N e ws, 

The 100-mile endurance test of the Chicago Automo­
bile Club was held over the rather poor and rough 
roads in the neighborhood of Chicago on the 1 2th inst. 
Of the twenty-nine starters, nine made a perfect run 
and were awarded blue ribbons ; four averaged 9 9  
per c e n t ,  obtaining red ribbons ; o n e ,  9 7 per cent ; and 
two, 9 3  per cent. The best time for the course was 
made by M r .  F.  X. Mudd, who, in a Winton touring 
car, covered the hundred miles in 7 hours 1 6  minutes. 
Another Winton was a close secon d .  The a verage 
gasoline consumption was about 6 gallons, the carriage 
holding the record for lowest consumption being the 
Pierce motorette, which used 3� gallons. A number 
o f  the contestants were disqualified because they tried 
to make u p  time i n  the last controls. The arrange­
ments were excellent an d the timing was accu rately 
accomplished.  The test was one of the most successful 
which has been held thi s year. 

The Kansas City, Mo . , Automobile Club held a 1 0 0-
m i l e  endurance test recently over the macadamized 
roads in the environs of that place.  Seven out of 
fou rteen starters finished,  a Haynes-Apperson ma­
chine coming i n  first within one minute of the 6 hour 
9 minute limit .  Several  Pierce motorettes pa rti cipated 
in the run, a part of which was made !n a heavy 
rain. 

The Automobile Club of America will  hold a 5 0 0-mile 
reliability trial in October. The trial will be made 
over the New York-Boston route,  via Springfield and 
Worcester, Mass. The start will  be made from New 
York on October 9, and the arrival in Boston will 
occur on Saturday afternoon, October 1 1 .  Sunday 
will  be spent in Boston and the return to New York 
will  occupy the three days following. T he run is open 
to all  classes of automobiles of either home or foreign 
make. The club will supply an official observer for 
each machine entered . 

The club is compiling a register of reliable mechanics 
and operators and it wishes the names of proficient 
chauffeurs who desire p ositions with club members. 

. · e · . 
Fail u re of tIte B a l d ,vi n-Zlel1.'l e r  EXI.edit l o n .  

All patriotic Americans are disapPOinted to learn 
of the failure of the Baldwin-Ziegler expedition to the 
North Pole.  This expedition, it  will be remembered, 
started out with a most complete equipment. Money 
was not spared in the purchase of the explorers' out­
fit, which comprised the very best or all that modern 
science could suggest. The cause of Mr.  Baldwin's 
failure to reach the North Pole is ascribed to the ice 
which blocked all channels through Franz Josef 
Land, and prevented the estab l i shment of depots by 
steamers last fall. The breaking up of the ice early 
in June compelled the nse of reserve supplies, and 
hence it was necessary to leave Camp Ziegler on Jul y  
1.  However, as Mr.  B a l d w i n  p u t s  i t ,  he has been 
"baffled, but not beaten," from which we are led to 
expect that a s�cond attempt will be made next year, 
which it  is hoped will meet wit h better success. The 
chances are very favorable for another " d ash to the 
pole" because of the enormous depots of condensed food 
which were establi shed by means of sledges at impor­
tant localities this year. 

• • • 
A lB e rlcan ,\ gric n l t u ral I lnpl e lDe l l t  .. W a nted In 

I ndia. 

The United States Department of Agriculture has 
received a request from India for information in 
relation to American agricultural i m plements. The 
writer desires catalogues giving descriptions of reap­
ers,  corn binders, ploWS, and other agricultural im­
plements, together with the cost of transportation to 
that country. He also asks if there is to be found 
a plowing machine worked with wheels,  of simple 
construction and mod erate price,  which will turn up 
land 2 �1:! or 3 i nches deep and can be operated by 
one man or steam power. 

The writer is willing to act as agent for the intro­
duction of such implements. Manufacturers and deal­
ers who may be interested in the m atter should 
address Charu Caundra Basu, P.  O. Mehurpur, District 
Nadia, Bengal, India.  

.. � . , . 
'rIt e  C u rre n t  S U I •• > l e nle nt. 

The current Srl'l'u;�n; x l' opens with a handsomely 
illu stra.ted article on the warships at Spithead for the 
Coronation Naval Review . I t  contains also a very 
complete and copiously illustrated article on wireless 
te legraphy and submarine cables. A subject of much 
interest deals with the forests of the Philippine I slands, 
which shows the great extent of the timber lands and 
the varieties of wood there foun d .  T h e  Development of 
Electro-Chemistry i s  fully treated in a comprehensive 
article by Mr. R .  H .  Johnston. Our readers will be 
in terested i n  the paper by Mr.  Graham Bott on Per· 
fumes ; Their Antiquity and Uses, w ith Formulre. 
Meter·Gage Fairlie Engines for the Burma Railw'aY 
Company is thfl title of an article which will prove of 
great interest to all  connected with railroad affai rs. 
The usual Trade Notes and Recipes are given together 
with Trade Suggestions from United States Consuls. 

1 05 

Sclent'e N oles. 

A novel type of vessel has been inaugurated by 
Capt. W. M. Walters, of Liverpool,  for reporting pur­
poses in connection with the English mercantile 
marine. The first vessel i s  to be fitted with the Mar· 
coni wireless telegraphy system ,  and i s  to b e  moored 
near the Jones Bank, 6 6  miles west by south of the 
B i shop Rock, Scilly,  to report between the ship and 
the mainland. The commercial value o f  the plan is 
that it will obviate the necessity and expense of a 
ship putting in at ports "calling for orders." 

The British Admi ralty have decided to build their 
d e stroyers much stronger in the future than those al­
ready in existence owing to their frequent breakdowns, 
due, according to the findings of the naval experts, 
to the general frailty of construction. Stability and 
strength have been sacrificed to too great an extent 
in order to obtain high speed. This l atter desider­
atum has therefore greatly mil itated against the 
success of this type of boat, since recent events and 
prolonged inquiries have shown that it  cannot with­
stand the heavy baffelings of the waves encountered 
in a rough sea. Strengthening of these boats will, 
however, result in a reduction of speed, so they will  
not be efficient for one particular purpose for which 
they are requi red-scou,ting. To supply this deficiency , 
however, the Admi ralty are introducing a new type 
of warship described as the " S cout" class, and from 
this appellation the function for which it  is intended 
may be realized . These new vessels are to be much 
longer and stronger than any destroyers hitherto 
built,  and will  be able to remain longer at sea than 
either torpedo boats or torpedo destroyers. They are 
to have a speed of 30 knots an hour. Four vessels 
for experimental purposes are to be laid down at 
on ce,  for the construction of which $ 1 4 7 , 1 7 5  has beG: 
al lotted. The Admiralty d o  not intend to initiate the: 
design of this type of boat, but the various private 
shipbuilders are to draw up plans, coinciding with 
the special requirements of the navy, so that the 
Admiralty m ay have the choice of a selection. 

M. Henri Moissan has been making experiments 
with silicide of calcium in order to determine its 
properties and especially to find out whether it pos· 
f'esses any analogy with carbide of calcium in the 
formation of compounds like acetylene. A l though 
the silicide o f  calcium has already been prepared in 
a more o r  less pure state its properties have been 
but little known. M. Moissan prepares it  by heating 
in the electric furnace a mixture of calcium oxide and 
pure silicon. The m ixture i s  heated in a carbon tube 
closed at one end,  using a current of 600 amperes at 
6 0  volts. The melted mass i s  not homogeneous, but 
i s  surrounded by an external layer of carbide of cal­
cium and below are strire of crystallized silicate of 
lime,  while in the center i s  a brilliant mass of silicide 
o f  calcium, mixed with varying quantities of silicon. 
The reaction i s  thus represented : 2 Ca 0 + 5 Si = 

2 Ca Si, + 2 Si 0,. The silicide is then separated by 
an app ropriate treatment ; it is easily characterized 
under the microscope by the formation of yellow c rys· 
tals of  silicon on contact w ith weak hydrochloric acid.  
A s  to its phy sical properties, the mass of silicide 
may be pulverized in an agate mortar. I t  has a 
metallic appearance, and is made up of crystals of 
undetermined form. The crystals are of a grayish 
color and very brill iant. The density of this body 
i s  2 . 5 .  I t  is insoluble in alcohol,  ether, benzine or 
ammonia. I t  p resents some chemical reactions of 
interest ; it does not combine with hydrogen at red­
ness, but takes fire when cold in fluorine gas, giving 
off fluoride of silicon and forming a fluoride of calcium 
which is partly melted by the heat. Chlorine does 
not- attack i t  cold,  but when heated i n  a current of the 
gas it  becomes rapidly incande scent and produces 
chloride of calcium and silicon chloride.  When 
heated in air or oxygen i t  i s  but s lightly attacked, 
but under the oxyhydrogen blowpipe it burns with 
incandescence, forming lime and silica. When the 
silicide i s  heated i n  the electric furnace for 1 0  min­
uies in the p�"()sence of carbon, using a current of 
800 amperes at 6 0  volts, it i s  completely transformed 
into carbide of calcium and silicide of carbon. Melted 
copper dissolves it  'mt slight l y ,  while, on the contrary, 
aluminium dissolve;.; it read ily but also decomposes 
it ,  forming silici d e  of aluminium. The l atter body, 
when acted upon by hydrochlor i c  ac i d ,  gives off hydro­
gen silicide gas which i s  spontaneously inflammable. 
Cast iron in fusion decomposes this body into silicide 
of iron and carborundum. The action of water upon 
th e silicide has been especially observed, owing to its 
analogy with carbide of calcium. When reduced to 
powder and placed in water the decomposition is very 
slow and even requires several months.  I n  this case it 
gives off hyd rogen and does not form any products re­
sembling acetylene. The acids act upon this substance 
to a greater o r  less degree ; one of the most striking re­
actions i s  that of hydrofluoric acid upon its powder. 
In this case it  becomes incandescent. giving off fumes 
of silicon fluoride and producing silicon o f  a yellow 
color. 
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MONT PELEE IN ERUPTION. 
BY E ,  C .  ROST, SPECIAL CORREt'lPONDEN T .  

It i s  not my intention to review the events that 
occurred on Martinique just before the fatal 8th of 
May and up to the final destruction of the town, but 

PbolQir8.pb Copyright 1909 by E. C. Rost. 

Scientific Alllerican 
to give a brief account of my observations during 
some of the eruptions of Mt.  Peliie and my ascents of 
the volcano, in connection with the American and 
English Scientific Commissions. 

St.  Pierre , perhaps the most beautiful of all West 

Ail&UST 16, 1902. 
Indian cities, with its p retty houses nestled at the foot 
of the verdure-cover e d  cliffs, with the brilliant color­
ing of the town reflected in the perfect blue of the 
Caribbean waters, and the mass of p icturesque ship­
p i n g  an chored in the roadstead, exists only in mem-

SECOND STAGE OF 'IKE ERUPTION (30 SECONDS LATER) SHO W I N G  THE CLOUD OF VAPOR SPREADING AND DESCEl'!'DlliG ALONG THE SLOPE OF THE MOUNTAIN. 

THIRD STAGE OF THE E RUPTION (1 MINUTE LATER) SHOWING VAST AREA COVERED BY THE CLOUD-THE SAIL OF THE SLOOP FROM WHICH THIS 
PHOTOGRAPH WAS TAKEN WAS DESTROYED THIRTY SECONDS AFTER THE PLATE WAS EXPOSED IN THE CAMERA. 
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ory. It would take the pen of a Dantli to do jUl!!tice 
to the scene. St. Pierre, only a few weeks since a 
city full of human souls, is no more. It lies consumed 

before u s, silent and desolate, a city of the dead. 

No words can convey the vastness, the completeness, 

of the destructive powers that h ave wrought this 
weird transformation. A party of three of us decide 

to explore the volcano, on the leeward side from St. 

Pierre, moving up over the track o f  the forces which 
came from PeH\e ' s  crater on thei r  
awful errand of d.estruction. . We 

take every precaution we can ; our 
boat manned by five natives, is to 
lie off shore, ready to pick us up 
at any hour. We decide, however, 
to visit St. Pierre first. Here w e  
fi n d  t h a t  t h e  s e a  front shows no 
material change. Many buoys are 
still there,  the sea wall of  heavy 
masonry shows the same old water 

marks, coral and sea moss. 
next travel through what 

We 

once 

Scientific American 

ured quite 200 feet in depth. This bed of volcanic 
matter, mud·lava, pumice-stone and dust, completely 

covers the leeward slopes of Pelee, filling up deep 

ravines and valleys, and as we view the volcano from 

St. Pierre, it  seems an easy and gradual ascent to the 

very summit. We decide, however, to make the ascent 

up the valley of the Riviere Blanche, down which 

swept the death-dealing blast from the crater. 

Having spent the ni ght at Carbet, enj oying the 

'Photograpb. Copyright' 1902 IJY Eo O. Rost. 
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through and above the clouds. These superficial 

eruptions occur sometimes only fifteen minutes apart, 

then, again, we h ave but one or two a day. 

By 7 A. M. the aneroid shows us to be 2,500 feet 

above sea-level, and about opposite the crater, out of 
which come the real eruptions. P ractically at the 
crater's edge we find old sugar-cane fields, where are 

seen the charred remains of cane, which have been 
covered with great deposits of dust,  but which are now 

furrowed by the heavy rains, which 
have left the deposits in queer, 
fantasti c  shapes. Then again we 
cross great high ridges of mud-lava. 
Ju st ahead of us i s  revealed the 
huge cup-shaped cone or crater 
proper, but our view o f  this i s  but 
for a moment at a time, for it is 

now the rainy season, and clouds 
continually hover over and cover 
tile mountain ; moreover, steam and 
vapor riSing o ut of the crater pre­

vent a good view In a northeast­
erly direction and loomi n g  far 
above u s  we see the huge Shark's 
Fin," a tremendous cliff, left stand­
ing when the very top of Pelee 
was blown away. The summit is 

now 4,140 feet, and was formerly 
4,290 feet high, being l o w ered by 
but 150 feet. These figures do 

not give a true idea of the great 

were streets, but are now masses 
of broken stones,  iron work, w o o d ,  
a n d  d e a d  b o d i e :3 ,  all  covered by th ') 
prevailing lead-colored dust.  I t  
w a s  w i t h  great difficulty that w e  
wended our w a y  up through t h e  
ruins, because of t h e  great depth of 
the dust.  Then we crossed the 
deep mud fiat s, occasionally stell' 
ping into a decomposed body. We 
succeeded in reaching the bluff 

above that section of the town 

CRATER OF MONT PELEE JULY 4. THE FIGURE AT THE LEFT IS DR. T. A. JAGGAR, JR , fissure in Pelee's sides, which runs 
toward the west from the ' crater. 

known as the Fort. The other two sections were 
called Centre Moui llage, from which point we have 
an extended view of Mt. Pelee, o r  rather what was at 
one time Mt . .  Pelee, but is now a mass of torn and 
broken rocks, mud-lava, ruins of houses and planta­
tions, with ravi nes and hills  of  debri s ;  yet withal , the 
general outline of Pelee is as of old.  

At our feet ( some 3 0 0  feet below ) still flows the 
Riviere Roxelane, which i s  spanned b y  two bridges, 
one of stone, the other or iron and steel-on the latter 
heavy steel plates were all bent away from the moun­
tain side . Just beyond the river we see cropping out 
here and there on the various terraces, parts of build·  
in gs ; for this section of the city was buried under a 
trf'm endous mud-lava flow which in one section meas-

l'bOtograph CoPJrlght ]902 bJ Eo O. Roet. 
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hospitality of Charles Gouyet, the administrator of 

the northern section, we start at the low·vitality hour 
of 4 A .  M.,  our boat taking us to the mouth of t h e  
Riviere Blanche, a n d  travel up t h e  a t  fi r s t  grad ual 
slopes, and over hot, red-hot, beds of ashes, over 
which a cool crust has formed of sufficient strength to 
bear our weight. Now we find beds of pumice, then 
again soft mud ; but generally we travel through dry 
dust, all  of  a dull leaden color, s ave that her'e and 
there the red ashes still show through. Occasionally 
we are treated to a supposed eruption. By that I mean 
an entirely superficial eruption. These are caused by 
the deposits o f  red-hot dust, sliding as does a lan'l 
slide, into the river, when vast clouds o f  vapor and 
dust ascend at times not only up to, but actually 

Along this fissure have been 
thrown great angu lar blocks, and huge rents h ave 
been torn into the sides of the slopes, out of which 
come puffs o f  dust-laden steam. A l l  i s  in a turmoil 
and seems to be moving not down the mountain sides, 
but in every d irection. The old Lac des Palmistes, a 
lake near the summit on the easterly s i de, supposed 
to be the old crater of fi fty·two years ago, is  now dry 
and covered with angular blocks of stone, vomited by 
Pelee. From this point there i s  an easy descent down 
the eastern slopes to Basse Pointe and Marne Rouge, 
but we prefer to descend again along the Riviere 

B l anche valley, as in this direction came mostly all of 
Pelee's destructive forces. S ave for our hearing some 
severe rumbling within the crater, resembling the 

rushing of steam and the sound of boiling water. the 

NORTHERN PORTION OF ST. PIERRE COVERED BY A MUD FLOW WHICH AVERAGES 200 FEET IN DEPTH. IN SOME PORTIONS OF THE VALLEY ABOVE, THI; 
DEPTH OF DEPOSIT WAS 600 FEET. 
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descent was uneventful, unless I may add that the 
temperature as we rested fOr a few moments proved 
to be quite cool, so cool in fact that coats were longed 
for. This was at an altitude of 2,000 feet, half-way 
up the volcano. 

On reaching the shores near our starting point we 
find our boat in waiting, with the native crew most 
anxious to leave, and we ourselves possessed of  a 
pleasurable feeling that we were again in a compara­
tively safe place. Safe only by comparison with other 
places within the range of Pelee's activity ( a  circle 
of 10  miles in diameter ) ;  for while off this very point 
in our frail craft a few days later we were so fortunate 
as not only to see one of Pelee's most important e rup­
tions, that of  July 9 ,  but to escape unhurt. We had 
just returned from another exploring expedition of 
the lower slopes, and of St. Pierre, when the rumbling 
and hissing seemed louder than usual. The eauli­
flower clouds, so peculiar to and characteristic of 
Pelee, sudderrly became darker in color, and above all 
arose the much dreaded "black smoke," which seemed 
to pour over the sides of the volcano, then form itself 
into a great, huge mass which rolled with a circular 
motion down Pelee's slope toward St . Pierre, spread­
ing itself out more and more, and coming for miles 
out over the Caribbean Sea, enveloping everything in 
darkness, covering all with the gray dust, ashes and 
l'umice stone. Our crew seemed to think it necessary 
to spend their time on their knees and pray, and we 
were thus forced to use the oars to the utmost of our 
:;trength to bring our c raft farther on down toward 
Carbet, for we knew that the bluff south of St. Pierre 
has thus far warded off the deadly blast, thus leaving a 
place of refuge, perhaps one-half mile off shore. Thi,; 
eruption lasted from 6 P.  M.  until 1 0 : 3 0  P. M.  Hav­
ing witnessed this and other eruptions of Pelee I 
am inclined to believe that the destructive forces 
consisted of superheated steam, hot pumice and a 
blast of tornadic force, which swept everything before 
it. Add to this the electric disturbances, which at 
times were so vivid as to quite resemble shooting 
flames, and the peculiar feature that the electric dis­
turbances were much more noticeable at the water 
level. 

I am satisfied that St. Pierre and its people 
",·ere slain by superheated steam, laden down with 
an almost incalculable weight of red-hot sand,  stone 
and pumice and traveling with a circular motion. at 
hurricane speed. After this blast had passed over 
St. Pierre it carried the heroic-sized statue of the 
Virgin, which stood on a bluff to the south, fifty-two 
feet from its base, and then overturned and tore from 
their carriages huge modern cannon, which stood i n  
the fort still farther t o  the south. Daylight next 
morning revealed a scene of  utter destruction. 111 
every direction from Pelee's crater great rivers of hot 
sand and mud were tearing and roaring down its 
sides, while steam was issuing from every crevice. 
St .  Pierre was again covered with ashes, and the 
foliage between St. Pierre and Fort de France was 
covered with a gray mantle. 

To witness such an eruption is an experience never 
to be forgotten. I would not have missed it for much 
in this world .  As to the future, no man, scientist, or 
layman, can predict just what Pelee will do.  " Stay 
away at least for a time" is the only safe advice. 

Much has been done by scientific men, much has 
been learned as a result of Pelee's later eruptions. 
But much more remains unanswered. 

Now just a few words more as to my own observa­
tions. One of Pelee' s big eruptions at night, as wit­
nessed at a distance of  eleven miles, was quite as 
awe-inspiring, even more weird and uncanny than the 
eruptions I witnessed at close range. The skies in 
the direction of Pelee become impenetrably inky black. 
This black mass moves upward and toward you. Sud­
denly all over this black space appear myriads of 
lights, just like incandescent electric lights ; now they 
glow, now all is  dark. There i s  no perceptible motioll 
to these lights. But suddenly they all move in one 
direction, then in another. Now up,  now down ; now 
ea:st, now west. Then just as you think you have dis­
covered their line of motion they suddenly dart in 
every conceivable direction. You see everywhere : 
now sharp, zigzag flashes, now circular, like myriads 
of  monster pin wheels ; now all have a spiral motion. 
then of  a sudden all is dark again, and you think the 
worst is over. But no, they appear again ; are much more 
active and much nearer ; the blackness now extends 
from the horizon in the north quite over your head ; 
in a few minutes more it has spread out like a huge 
umbrella, quite to the southern horizon, completely 
f\hutting out all sky. But 10, and behold, of a sudden 
the scintillating lights and flashes appear again, and 
under that black pall, now so completely surrounding 
us, are seen all of nature's  clouds that before the 
eruption were visible by moonlight, placidly floating 
by and all brilliantly illuminated by the electric dis· 
play far above. In  a short time dust falls upon us, 
and then stones, the size of walnuts. It was II. 
majestic scene that will live as long as II1 PTIlory 
endures. 
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SOME RECENTLY PATEN TED NOVELTIES. 
TE}'lPLE ATTACHME;'TH FOB EYEGLARSEs.-Spectacles, 

though not so stylish and neat in appearance as 
eyeglasses, are nevertheless greatly used because 
they can be so much more securely held in place. 
Occasionally a man carries a pair of each style, 

V-'�' v.� - - '/, -
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TEMPLE ATTACHMENT FOR EYEGLASSES. 

using the spectacles only whenever his duties or pleas­
ures do not permit of the convenient use of eyeglasses. 
ThiR, however, is a great annoyance, and is quite ex­
pensive where high-priced lenses are worn. Our illus­
tration shows a much cheaper method of adapting one's 
eyeglasses to varied requirements. A pair of temple 

pieces are provided which are adapted to be clamped 
to the lenses of the eyeglasses, thus converting them 
into spectacles. These attachments are very simple, 
and can be cheaply made, so that if lost they can be 
replaced at but slight expense. By their use the 
glasses will be firmly held, no matter how violent the 
exercise or how warm the weather. A patent for this 
attachment has recently been granted to Mr. E. L. 
Lembke, of New York city. 

MAGAZIXt; TOBn;Do-CAXE.-A simple amusement for 
children is  provided by the invention of Mr. John H. 
Fox, of Fostoria, Ohio. The device comprises a cane 
having a hollow bore which forms a magazine for 

MAGAZINE 

storing a number of torpedoes. 
On the end of this cane is a se­
lector for feeding a single tor­
pedo at a time from the maga­
zine, and a detonator for explod­
ing the torpedoes as they are fed 
out. The detonator consists of 
a pin formed on the bottom of 
a sleeve ferrule which is  fas­
tened to the end of the cane and 
closes the lower end of the maga­
zine. A mortar embraces thi s 
ferrule and allows it a limited 
vertical motion therein. The 
mortar is provided with an arm 
which passes up into the bottom 
of the cane and forms a wall for 
the lower end of the torpedo 
magazine. In this arm is a re­
cess so located that the lowest 
torpedo in the magazine will be 
forced by gravity therein when 
the cane is in its lowest position. 
As the cane is raised, the mor­
tar remains stationary and the 
torpedo rests in the recess until 
the lower end of the ferrule has 

TORPEDO-CANE. been cleared, when it drops by 
gravity into the firing chamber. 

On the next downward stroke of the cane, the de­
tonator pin explodes this torpedo and at the same time 
the next lowest torpedo in the magazine drops into the 
recess of the selector arm ; thus the torpedoes may be 
rapidly and successively delivered to the firing cham­
ber and exploded.  

I MPBOYElJ GRAI)()�H ;TEB.-While not absolutely es­
sential, a device fixed to the automobile which will  tell 

AN AUTOMOBILE GRADOMETER. 

at a glance the per cent of a grade being climbed is a 
great source of satisfaction. There are a number of 
gradometers on the market, but most of them are built 
on the lines of the spirit level, and the little bubble is  
so sensitive to every movement of the  vehicle and its 
movements so convulsive that it can hardly be seen a.s 

the carriage moves along. In order to meet the short­
comings of the others an improvement has been de· 
signed by J. H. Bullard, of Springfield, Mass. It con· 
sists of a curved glass tube fixed rigidly in a frame, 
which is to be fastened to some convenient surface of 
the vehicle. The lowest part of the tube is  in the cen­
ter, and before the tube is sealed a metal ball, having 
a diameter nearly that of the inside of the tube, is 
placed therein and the tube is then filled with some 
non-freezing liquid such as alcohol. The ball will, of 
course, seek the lowest point, and in doing so will 
register the grade of the hill being negotiated.  While 
the action of the ball in  finding the lowest point is  not 
at all tardy, the resisting action of the liquid which it 
must displace as it moves about 
prevents it from being wildly· agI ­
tated back and forth. 

THERMOSTATIC FIBE-ALARl\L-In a 
recent number of the SCIENTIFIC 
AMERICAN we described a thermo­
static fire-alarm, in  which the gong 
was rung by electricity. The inven­
tor, H .  C. Vierkaut, of Tarrytown, 
N. Y., bas invented another ther­
mostatic fire-alarm which is en­
tirely mechanical in its operation. 
The alarm consists of a base, on 
which is mounted a spring-actu­
ated train of gearing, the winding 
shaft of which is threaded to re­
ceive the gong. The bell clapper is 
vibrated by an escape wheel suit­
ably connected with the gearing. 
When the temperature in the room 
rises to the danger point, the liquid 
in the thermostat expands and lifts 
a plunger whi ch, through the me­
dium of a bell-crank lever, forces 
in a pin at the back of the alarm 
base. This releases the clapper and 
permits the alarm to sound_ The 
end of  the plunger stem is connected 
with the bell-crank lever through a 
set-screw. By adjusting this screw THERMOSTATIC 
the alarm can be made to sound FIRE-ALARM. 
at any desired temperature. 

STAPLE EXTBACTOB AXD HAMMER.-A United States 
patent has been recently issued for a combined staple 
extractor and hammer, which compnses a handle hav­
ing a side portion cut away at one end and edge and 
having a rounded extremity. A member is pivoted 
to the handle concentric to the round end and having 
its long arm combined and arranged to fit snugly in the 
cutaway portion of the handle. A head at the outer or 

STAPLE EXTRACTOR AND HAMMER. 

projecting end of the opening may overlap the rounded 
end of the handle and project beyond its inner or 
lower edge.  The projecting portion forms a hammer, 
and is notched to provide a claw to overlap the inner 
edge of the hammer and limit the opening of the pivoted 
member. 

NAIL-HOI.DlNG I MPLEMEXT,-A man who has evi­
dently experienced the difficulties of tacking down a 
carpet or hammering small brads and nails in incon­
venient places has invented a simple hand implement 
adapted to hold the nail until it has been properly 
started. The construction of this instrument, which 
will be readily comprehended by a glance at the illus­
tration, is of the simplest order, comprising a number 
of spring fingers secured at their inner ends to a body 
portion and held in alignment near their outer ends in 

A HANDY NAIL-HOLDING IMPLEMENT. 
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the channels of a headpiece. The spring' fingers are 
adapted to hold the nail firmly against the end of this 
channeled head. The extremities o f  the spring-fingers 
are so formed as to readily receive the nail and permit 
of the withdrawal of the instrument after the nail has 
been partly driven. A patent for this device has been 
recently granted to Mr.  Frank Boelk, of  Walton, Minn . 

. . . , .. 
IMPROVED GRAIN DOOR. 

It is found neces3ary in railroad transportation of 
grain that the freight cars be provided with an inner 
or auxiliary door to form an extra tight closure and 

IMPROVED GRAIN DOOR. 

prevent leakage of the grain.  A door of this sort i s  
provided by t h e  recent inventi on of Mr.  Alva T .  Stark, 
o f  Geneva, N .  Y .  This door i s  composed of several sec­
tions o r  panels, which may be secured collectively or 
f>eparately in a great variety of positions,  or i f  desi r s d ,  
t h e y  m a y  be folded up under t h e  r o o f  of t h e  car, t1.us 
offering no obstruction to the door opening. Our illus­
tn,tion shows one of these doors i n  the lowest closed 
p o sition and the other folded up and out of the way, 
The panels, which are preferably made of wood, are 
IJrovided with vertical grooves at each end in which 
lock-plates are fitted,  These lock-plates proj ect above 
their respec tive panels, so that the upper ends of <:)lle 
pair of lOCk-plates will  engage the lower ends ,of the 
grooves of the panel j ust above. Thus a tight connec-
tion i s  afforded and the grain is effecti vely retai ned.  
At each side of the car door is a chain, which is  fas­
ten : d  at one end to an eye-bolt i n  the fioor and at the 
other to the ceiling. The chains are p rovided at regu­
lar intervals with eyes which are adapted to engage 
hooks at each side of the door . The lock-plates on the 
p::.nels are provided with 
guides, which loosely receive 
t h e  chains and are thus held 
against the door posts. I n  
order to hold the panels in 
t h ) closed position indicated, 
it i'3 merely necessary to draw 
the chains tightly and hook 
t h : m  onto the first hook above 
the h i ghest panel, thus firmly 
locking the door in place.  
When loading or unloading 
the car, i f  it  be desired to de­
C',- C ' Fe the height of the door, 
tl: i ,  may be readily done. The 
ur permost panel i s  raised to 
tho required height and 
locked in this p o sition by the 
chain" which are hooked on 
th3 proper hooks above and 
below the lock-plates, When 
de,ired the next panel can be 
£ i :nilarly raised and held,  or 
all  three o f  the panels may 
be lifted from the fioor s o  as 
t o  facilitate the discharging 
of the cargo into ch utes or 
hoppers.  Pivotally fastened 
to the fram ing o f  the car at 
th e top of the doorway are 
two arms which terminate in 
latera i l y  bent eyes. These 
arms serve to hold the sec­
tions o f  the grain door in 
t;.heir fol d e d  position a'."ainRt 
'.he roof of the €a r, a s  ShO'"tll 
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at the rear in our il lustration. It will be observed that 
when th us folded the panels all lie above the door 
opening and the door offers no incumbrance to the 
loading and unloading of the car. 

• • 
SYSTEM FOR VENTILATING TUNNELS. 

The main objection to crowded steam railway tun­
nels-an objection which was strongly e m p h asized by 
a recent di saster in New York city-is the lack of 
proper ventilation. Steam and smoke obscure the 
danger signals,  thus endangering the lives on the train, 
and the air is vitiated by the cinders and gases so 
that all win dows and doors must be closed-obviously 
a great annoyance to passengers in summer weather . 
Mr.  John Kress, a citizen of New Rochelle, N. Y. ,  who 
has daily experienced these annoying conditions, has 
suggested a novel method of avoiding this smoke 
nuisance. Since all the objectionable gases come from 
the smokestack, he proposes to provide a separate 
tunnel for the smokestack to discharge into, thus leav­
ing the air in the main tunnel pure and uncontami­
nate d .  T o  this end M r .  Kress has invented the ar­
rangement shown i n  our illustration. The tunnel is 
divided longitudinally into an upper and lower portion 
by a horizontal partition.  This partition, w h i c h  is 
placed at a sufficient height to clear the top of the cars, 
is made of two s(ctions,  which are supported by 
brackets on the side walls of  the tunnel . Each section 
comprises two stationary plates, between which a series 
of spring-cushioned slide plates are adapted to slide.  
these slide-plates are provided with contact flange sec­
tions, which are interlocked with each other, so as to 
permit a s li ght play whereby an individual flange may 
be sprung out of its normal position without interfering 
with the positions of the adjacent flanges. The contact 
flanges of each section meet along the center line of the 
partition except at the ends of the tunnel, where, to­
gether with the slide-plates, they are rounded off to 
facilitate the entrance of the smokestack of the loco­
motive. The smokestack of the locomotive is provided 
with an extension piece fastened thereto and securely 
braced , which is adapted to pass in between the contact 
flanges. Friction bands on this extension piece serve 
to take up all weal' from the friction of the flangES.  
As the smokestack passes along the flanges,  the sec­
tions yield successively before the advance of the 
stack, but cl ose up immed iately after the transit 
of the same. Thus only a small elongated opening i s  
l e f t  between the two divisions of the panel a n d  all the 
smoke is confined to the upper division, whence it i s  
drawn off by suitable ventilators, a s  shown, while the 
cind ers which collect on the guide plates can be swept 
off from time to time into chutes at the sides of the 
tunnel .  The air in the lower portion of the tunnel, 
therefore, remains pure,  and there is no necessity of 
closing doors and wind ows of the cars in hot, stifiing 
weath e r .  

-� .-----
N. "V. Gales, of Waterloo,  I o w a ,  has perfected an 

imp roved disk for use in cream separators which 
greatly increases the efficiency of the machine.  The 
disk instead of being plain is C O lTug:1ted ,  and this is 
the essen tial part of the i m p rovement. He has re­
cently sold the right to man I facture this disk to the 
Clinton Separator and Engine Company for the sum 
o f  $ 8 3 . 000 .  

SYSTEM FOR VENTILATING TUNNELS. 
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HEATER AND BOILER. 
An improved form of hot-water heater, which may 

be readily converted into a steam boiler, has recently 
been invented by Mr. Nathaniel B .  WalE S, of B raintree, 
Mass. The heater combines a great heating surface, 
a complete utilization of the products of combustion, 
and a simplicity of construction which obviates a l l  
danger of leakage . 

The peculiar construction is clearly illu strated in 
the engraving, which shows the main casing partly 
broken away to expose the interior details. It will be 
noticed that the firebox is surrounded by a water cham­
ber from which two frusto-conical coils of tubing ex­
tend upward. These tubes connect the water chamber 
with an UPP'lr chamber at the top of the heater. The 

HEATER AND BOILER. 

several turns of tubing i n  each coil are laid in close 
contaet with each other, so as to form walls for guid­
i n g  the passage of the hot gases from the firebox. As 
indicated by the arrows, the gases are forced to pass 
th rough the top o f  the inner coil ,  over the same, and 
down between the two coils,  whence they pass out 
under the outer coil  into the main casing of the boiler 
a n d  up through the chimney. Thu s it will  be seen that 
the heat of the gases is utilized to the greatest possible 
extent: The inclined walls  of  the firebox and the coils 
affo rd a much more effective heating surface than if 
these walls were perpendicular. A feed, blow-off and 
water-return pi pe enters the water chamber near the 
bottom, w h i l e  a water-circu lating pipe provides an 
outlet for the upper chamber. 

Such is the arrangement when the invention i s  used 
a s  a heater, but the same con struction may be used as 
an ordinary steam boiler by simply adding the usual 
steam and water gages, the pressure gage and a 
circula�ion pipe connecting th e water chamb€l' witI. . 
the upper chamber. T h e  upper chamber now serves 

as a steam drum, and the 
water level would be between 
the upper turn of the inner 
coil  'and thi s  drum. The 
water-circulating pipe now 
serves as a supply pipe for 
the steam. All  connections 
between the coil  tubes and the 
iron castings are made with 
brass unions, so that the parts 
may be readily taken apart 
when desired, and there are 
no joints to spring and cause 
leaks. 

. . .  
At Westfield, Chautauqua 

county, N.  Y., the remains of 
a great mastodon were un­
earthed. Various bones among 
which are the following, were 
found : Shoulder blade, with 
socket for articulation of 
foreleg ; hip bone ; section 
o f  spinal column contain­
ing four vertebrre ; sections 
of both extremities of spinal 
column ; knee cap, nine ribs 
and some other bones. The 
ri bs are 4 feet 3 inches 
long and 4 inches wide. Two 
mastodon skeletons h a v e 
been previously found in thi,s 
county.  one at S heridan and 
one at Jamestown . hut both 
in an advanced stage ot 
decay_ 
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RECENTLY PATENTED INVENTIONS. 
AgrIc ult ural Improvements. 

MANURE-D I STRIBUTgR. - J .  H OWELL, 
Schaller, Iowa. In the construction of this im­
proved ferti l izing distributer, it has been :\lr. 
!lowe l l ' s  aim to provide means for breaking up 
elods and distributing the latter i n  a fine 
spread-out condition, to provide for positively 
moving the s latted bottom in either · direction 
by the power of the moving vehicle, and to 
provide means for throwing the working parts 
out of gear in transporting the apparatus from 
one p lace to another. 

l1'E ED-TROUGII.-J. W. BARNE S, Beaverton, 
Oregon. The feed-trough i s  designed more es, 
pecially for feeding hogs. It is  arranged io 
promote c l eanliness and secure !Jetter sanita­
tion by protecting the food from being soiled 
by the dirt of the hogs" feet. I t  i s  also so 
arranged a s  to enable sma l l  hogs ttl feerl 
equal l y  without being displaced by the large 
ones, and to protect the clothing of the person 
feeding from being soiled by the splashing and 
crowding of the animals. 

Engi neering Improvements. 

SPARK ARRES'l'I:'<U A:s'D D I S C IIAIW ING 
1l};; Y I S K-E. J .  S �I l T H ,  H i g h  Springs, F l a .  
Mr.  Smith has invented an improvement in 
spark-arresters and dischargers for use on coal 
or wood-burning locomot ive engines. A spai'k­
arresting wire screen or cage is located in the 
smoke box over the lower end of the stack­
saddle and i s  provided at its upper end with 
a cyl indrical cap having numerous slots for 
permitting an unobstructed draft. Means are 
provided for l ifting the screen whenever the 
engine i s  working and the blower is  app lied, 
thus s l iding the slotted cap into engagement 
with a fiange which closes the slots and pre­
vents sparks from passing therethrough. 

l'ADllLB-WII E EL.-.J. J .  GRAH,", - I mpe­
dal, Penn. This paddle-wheel is adapted for 
U3e on steamboats, and it  comprises certain 
novel constructions and comhinations of parts 
whereby it  may be set automatic a l l y  to proper 
angle to operate in the water and to rise out 
of the water without l ifting the same whether 
the wheel be revolved in one direction or the 
other. 

MOTOR.-R L.  BARXHAR'l" Charleroi, Pa. 
The invention relates t o  an internal combustion 
or explosive motor, the main feature of which 
lies in the provision of a receiver in which the 
charge is  exploded, and which serves to carry 
a c ontinual pressure of gas, this pressure being 
communicated from the receiver to the motor, 
which is thereby driven. 

Hardware and Tools. 

PROFILE-TOOL FOR MAKING PIPE­
MOLDS.-1!'RANZ BURGERS, Bulmke, Germany. 
The tool is  intended for use in that c l ass of 

finger-levers without in any way interfering 
with the ordinary work of the typewriter. 
By its use any number of columns of figures 
printed w i l l  be accurately indicated, thus mak­
ing. i t  particularly useful in tabulating, bil l ,  
and invoice work. 

F R I C TIONAL GEARING.-W. D .  DAILEY, 
Polendale, 'Yest Ya. In sawm i l l s  and other 
machine plants i t  i s  sometimes desirable to 
employ one motor having power sufficient to 
work various separate and distinct machines, 
and i n  such a plant it i s  sometimes necessary 
to stop one machine without interfering with 
the operations of another.  For the purpose 
of meeting these conditions Mr. Dailey has in­
vented an improved frictional gearing which 
is  designed to obviate objections heretofore 
existing in connection with similar gearing. 

C O T'1'ON ELEVATOR AND S E PARA'1'OR. 
-C. R .  BENE]'IELD, D a l l a s .  Texas. T h i s  i n ­
vention i s  an improvement in t h a t  d a s s  of 
pneumatic elevators in which cotton 0 1' similar 
substances are raised and then released and 
deposited at a selecting point by variation of 
a i r  p ressure. I n  operation the cotton is  d\"llwn 
into a cotton-pipe past toothed bars and 
against a s","een b�' whieh the dust and sand 
are ex traded and the cotton given a down­
ward impulse. whleh, being resisted by grav­
ity. dislodges the cotton from the sereen and 
ca Ises it  to drop into a chute.  When a suf­
fident quantity has here accumulated. i t  over­
comes the suction and drops downward through 
a valve. 

LOU-]{]cl�EAS L'\G m n ' I C'I'; J,' O R  S C O W S .--
E .  W. SPEXCI'lR ,  Portland, Oregon.  '1'his inven­
t iou has for its  object to release chock-blocks 
o r  timbers s l idably mounted on the cuter ends 
of the incl ined trusses, secured to the deck of 
a scow, whereby the logs held on these trusses 
by the chock-block or timbers are permitted to 
roll  down the trusses and off the scow onto 
a wharf or other receiving agent. 

Gf;ARING.-W. L. Voss, H a rvey, Ill.  This 
gearing is designed to be driven at different 
speeds and i s  particularly adapted for use in 
connection with hoisting apparatus. 'rhe 
mechanism comprises a driving-shaft geared 
directly to the e lement to be driven, and a 
second driving shaft inrlependent of the first 
but connected thereto by gearing emborlying 
a clutch automatically operative upon the 
movement of the second shaft. whereby the two 
shafts are connected and disconnected. 

C H E C K I N G  - MAC H I N E .  - F. R .  'WAI N­
WRIGHT, Jersey City, N . •  T. Mr. Wainwright 
has Invented an improved checking-machine 
designed more espec ially for use in restaurants 
and like places. The machine is arranged to 
print the number of eaeh check, the amount 
of each check, the amount of each item on the 
check, the number of guests enumerated in the 
check, the number of the waiter, and the 
amount of money col lected by the walter, also 
a correct record of all  transactions upon a 

molding machines in which a pressing block c ontinuous duplicate s l ip. 
having a spiral compression face gives, by 

'YAS n I NG-1\[ACII I N E .�-G. '1'HQ)IAS.  Gothen­
rotation, the molding sand which i s  in a fiask 

burg, Neb.  M r .  Thomas has invented an im­
the necessary impressioll, and in connection 

proved rubbing snrfa('e for washing-machines 
with the cyl indrical molding block forms the 

of the dass which empl()�'s a swinging recep. 
outer mold for the pipe. A core being set in 
the mold, the latter is  ready for casting by the 

tacle.  'l'he rubbing surface co·operates with 

usual well-known methods. 
the rubber for tlw easy anrl thol'ough c l eansing 

W I Rf;-Fl<l:'<CB '1'OOL.-C. WHIPPLE , Ash· 
ley, Ohio. This tool is  specially designed for 
stapling wooden lath to the l ine-wires of 
wire fences. The construc tion i s  such as to 
hold a stay against the l ine-wire and the staple 
against the stay imbedded more or less therein, 
and the ends of the staple across the l ine wire.  
enabling the operator to use both his hands 
for the pnrpose o f  coil ing the ends o f  the 
staple aronnd the line wire at the side edges 
of the stay. 

S E PARABLE SQUAR E .-C. L. J,'. and :\1. C. 
HOOKER, Boca, Cal. This instrument has 
been Invented for the use of carpenters and 

of fabrics of different kinrls and may be easily 
removed. 'rhe l'llblwl' operating mpans can be 
ac tuated with small  exeI'tion by the attendant 
to allow the ready introduction o r  removal of 
the clothes. 

REVERSING :\mC lIAN I SM.-�n. R REC K .  
l\Iarienville .  Pa. 'rbis; reversing luechanisnl i s  
eomposed o f  comparativ�ly few parts.  not l iaill ,' 
to get out of order. and arran.gprl to perm i t  
o f  conveniently and <] l1 iekly dl'iving" n shaft in 
different di l'f>ctionK fl'Oll1 a single pulley rotut- ­
ing continllously. at t llP  same t i m p  a l lowing 
of using tlw driving pullf'Y as a loosE' pl1 1 1 (�.Y 
when the parts are in intel'mediatt' position.  

other mechanies anrl is arranged to permit of BF'l'TON HOLE·C1T'!'TE R . --L.  F .  :\l" X C K ,  
conveniently separating the members for fold- New York. N .  Y.  '1'he machine will cut b u t ­
i n g  the square so as to t a k e  up comparatively tonholes in goods a n d  inc identally mark o n  
little space in a tool c h e s t .  W h e n  t h e  m e m - the goods the p l a c e s  w h e r e  the huttons are 
bel'S are fitterl together and loeked in place to be attached. The construetion is such that 
their surfaces are fiush with each other, so the work may be rapidl�' anrl accurately done, 
that they may be conveniently used in the resulting in economy of labor and time and 
usual manner the same as any ordinary rigid consequently reduc ing the cost of production of 
square. the garments. 

S CREW-DRIVER-G. E. GAY, Augusta. �fe .  'l'nn>STA:\lP.-�N . COLLI N S .  :\lonnment 
This screw-driver is of the ratchet type and Square Chambers. Loudon, l�ng. The appa­
is provided with a single pawl so arranged ratus wlli print a record of the hour anrj 
that i t  may he adjusted to cause the move- minute at which the time stam]l is operated. 
ment of the blade with the handle in eith p l" 'I'he device is primarily intended for use in 
direetion, the hl ade remaining stationary while eonneetion with a ('fish register for df'noting 
the handle is turned in the reverse direetion. the time in which each t l'ansaction is recorded. 
OJ' it may be adjusted to form a lock between 
1 lw blade and handle, so that they w i l l  move 
together. 

FENCg-LOCK.-W. B.  :\iACL"AN. Galetta, 
Canada. The fence-lock is designed f o r  secure­
ly fastening the longitudinal wires to the p ick­
ets of the fenc e.  The lock is  simple and 
durable in construction. very effective in oper­
ation, and may be readily applied to securely 
fasten or bind the parts together. 

Machines and Mechanical Devi c e s .  

Medical A p parat u s .  

VAGINAL I N J EC'l'OR.-A. ANIH' H H " X  and 
M .  B.  S .  B.  PACKNE R H .  Denver, Col. This in­
jector i s  capable o f  expanding the vagina to 
i t s  fullest  extent, laying open the mouth and 
entire lower parts anrl silles of the uterus. thus 
permitting every part of the female organs to 
he thoroughly douched. By reason of its  per­
fect shape the apparatus can be safely and 
easily introduced and as easily withdrawn. 

ACCOUNTING AT'1'ACHMENT FOR TYPB- Railway Improvement ... 
WRITING MAC H I N E S .-O. L. INGRAM, Walla PASSENGER-CAR.-J . 1\1. OSGOOD, Boston, 
Walla, 'Vash. Mr. Ingram has provided an Mass. Certain new and useful improvements 
Hnproved attachment for typewriters which have been invented b y  Mr. Osgood for uSe on 
permits of convenient addition and computa- passenger cars. whereby perfect ventilation 
tion. The device may be readily secured to I and heo ring are obtained. The method of ven­
the machine and operated by the numeral ti lation is not only opel'atlve fOI' winter ser-

vice, but is just as applicable for cooling pur­
poses In the summer. Two compartments in a 
section of a car when made up for night use 
are separate and distinct from each other, 
each having Its own ventilator. The occu­
pant of a berth can open a corresponding regis­
ter and receive a cooling breeze from below, 
if  desired, aud the arrangement i s  such that 
no cold draft w i l l fall upon him. 

TRACK-IND ICATOH.-S. A. STAEGE, Hutch­
ins, near Mattoon, Wis. The device is  adapt­
ed to indicate the variation In the distance of 
railway rails from each other, so as to enable 
persons to detect any spreading of the rails.  
The appliance i s  in tended especially for use 
on hand-cars, so that the trackmen in going 
over the road need only to run the car over 
the rails to detect any spreading thereof. 

DUST-GUARD.-J. S .  PATTEN, Baltimore, 
Md. The dust-guard is  adapted for use in car­
axles !Joxes and comprises a novel, simple 
c onstruction which can be cheaply made, w i l l  
fit a n y  ordinary car-axle box a n d  w i l l  be 
durable and efficient in use to p revent the en­
trance of dust in the bearings. 

Miscellane o u s  Inventio ns. 

FAN ATTACH :\IEN'L' IWIt ROCKING-
C IIAI R S .-f). O.  1\1. HABERACK"R . A ltoona, l'a. 
This deviee can be readily attached to a ehair 
so that as the chair is  rocked t o  and fro the 
fan will be operated. The imp rovement lies in 
the simplieity and ease with which the at­
tachment may be affixed to the chair.  The de­
vice may als" be folded back out of the way 
and locked against operation whenever de­
sired. 

lJAR X I NU-LAST.-:\lARY 0 .  'l'ILXBY. Orange, 
N . . J. The darning-last i s  marie cup-shaped 
and ha" a substantially ovate contour. I t  is 
provided at the upper edge with a shoulder 
so tha t tlw stoeking may be clamped thereon 
by means of a wire frame designed to engage 
this rerluced portion. '1'he material is  thus 
p roperly held for darning. 

PLA8TEH CO:\IJ'0 8 I '1'I ON.-M. '1' . •  1 .  OC H S , 
Al lentown, Pa. rrhis plaster comprises pow­
dered hydrau l k  c ement. :! parts ; powdered 
sil ieate of aluminium, 1 part, and powdered 
carbona te of lime. 1 part, the s i l ieate of 
aiuminitllll and eal'bonate of l i me being in a 
raw state saturated with water, and a l l  the 
powdererl substances being admixed together. 

TAHLE.-G. II .  BI'LLOC K .  Wakefield, R. I. 
This table is  particularly designed as a dining 
table anrl is provided with a stationary outer 
section of sufficient width to accommodate the 
covers for the guests and a center revolving 
section upon which food is to be plaeed, where­
by each guest by revolving the center section 
can gain convenient access to any dish thereon. 

COYERlXG FOR D B M I J O H N S .-J. G. 
BAHR, Brooklyn, N .  Y. This improved cover­
ing for demij ohns is  easily app lied and is ar­
ranged to protect the glass vessel against 
pressure. to provide a firm handle, and to 
retain the contents of the glass vessel in case 
the sides thereof become cracked. 

LEAD PENC IL.-L. C .  B"NI'rz. Philadel­
phia, Pa. '.rhe invention belongs to that ciass 
of pencils whose leads are adapted to s l ide 
freely and are secured in any position hy 
means of a n  elastic deviee arranged to work 
in frictional contact therewith. Mr.  Benitz 
has devised an improved means for holding the 
lead very firmly against upward movement and 
preventing it from rotation on its axis. but it 
may be readily drawn out when required. 

R E I !\-GUARD.-.T .  T .  W�lS'\', Bowling Green. 
Ky. :\11'.  West has invented an article whieh 
ma�' be attached or detadwd from the harness, 
and will not rletraet fl'om the appearance o f  the 
harness. bu t w i l l  serve to effec tually guide the 
reins and prevent them from becoming en­
tanglerl .with the t a i l  of the horse and from 

Busintss am' Pusonal Wants, 
READ THIS COLUMN CAREFULLY.-You 

wiH tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
send you the name and address of the party desir­
ing the mformation. In every case it is neces­
sary to give the number 01' the inquiry. 

M U N N  & CO. 

Marine Iron Works. Chicago. Catalogue free. 
I n q u iry 'N o .  2989 .-For manufacturers or dealers 

in collapsible tu bes suitable for paint, ointment, etc. 
AUToS.-Duryea Power Co., Reading, Pa. 

fat,:?c��ry 
l'io. 2990.-For ozonin for bleaching 

. .  C. S." Metal Polish. Indianapolis. Samples free. 
I n q u iry N o .  2991 .-For makers of spinning looms 

for cotton c . ot-he operltted by foot power. 
WATER WHEELS. ALcott & Co., Mt. Holly, N. J. 

I n q u iry No. 299�.-For m akers of m achines for 
spinning tapes or bobbins %�inch or under width. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin F'alls, o. 

I n q u i r y  N o .  2993 .-For makers of machines for 
making pearl buttons. 

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

I n q u i ry � o . 2994-. -For smalJ paper 01' celluloid 
cHpsules, tor keepiJlg powder air tight,  or nearly so. 

Metal Stamping Co., Niagara Falls, N. Y • •  cuts and 
form s s h eet, bar, rod, or wire any shape. 

I l I q u i ry No. 2 9 9 a . -l!'or machinery for m aking 
cotton batting and felted cotton for making mattres­
ses. 

Let me sell your patent. I h ave buyers waiting. 
Charles A. Scott, Granite Bldg., Rochester, N. Y. 

I n q u i r y  N o .  2996.-For a macbine for separating 
fiber from the pulp. 

Die work, experImental work and novelties manufac­
tured. A m erican Hardware Mfg. CO-.,Ottawa. Ill. 

I ll q uiry N o .  �99" .-For manufacturers of talcum 
powder boxes. 

Partner wanted to exploit invention. Butter show. 
case and keeper, all glass. M. J. Goldsmith, Warren­
town, Pa. 

I n q n h'�' N o .  2998.-For makers of spring motor 
Ceiling tans. 

We design and build special and automatic machinery 
for all purposes. FJ.'he Amstutz·Osborn Company, Cleve­
land, O h io. 

T n q u i ."}' No. 2999.-}'or manufacturers of scrub­
bing, blacking and clothes brushes. 

Special and AutomatiC Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, COf. 
Spring Streets.,- N. Y. 

I n q uiry No. 3 0 0 0 .-For castings for small moto .. 
and dynamos. 

IDEAS IJEVELOPED.-})esigning, draughting machine 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 

I n q u i ry No. 3 0 0 1 .-For dealers in second-hand 
gasoline engines and launches. 

W ANT}�D.-A partner in competing for the bonus 
offered by New Zealand for a new gold-saving device. 
P. McEntee, Montgomery, Minn. 

I n q u iry No. 3 0 02 .-For a hand illuminating gas 
igniter (not to be attached to b urner) . 

Manufacturers of patent articles, dies. stamping 
tools. light machinery. Quadriga Manufacturing Com­
pany. 18 South CanaL Street. Chicago. 

I n q u i l'y No. 3 0 0 3 .-For parties to manufacture 
hooks and eyes. 

·Patents developed and manufactured, dies, special 
tools, metal stamping and screw machine work. Metal 
Novelty Works Co., 43-47 S, Canal St  . . Chicago. 

I n q u i ry No. 3 0 0 4.-For makers of machines for 
grinding leather. 

1.'he celebrated " Homsby-Akroyd " Patent Safety Oil 
rengine is built by the De La Vergne Refrigerating Ma­
chine Company. Foot of East 138th Street, New York. 

Jrul u i ry No. :-S O O :i . -For a clock with a registering 
dial for u se on vehicles, to register time of the jo urney 
and stops. 

WOO])\VORKING MACHINERY.-The adverti5er, who 
has Invented and designed for others a line that bas 
bro ught large returns. is looking for capital against 
ex perience and know how. None but mutually satis­
factory arrangement s  desired or expected. Address 
Experience, Box 77�, New York. 

I n q u i r y  No. 3 0 0 6. -For parties to do twisted wire 
work in large quanti ties. 

catching in pal'tK  of thp harness. 

nYllIW( ·AHBON-B F R X I� It .-:\l .  W. tu� t �;:�gh��:��l z;�ff
r�:���:e�

c�a
e�:;��:ti��

t
�� �Ion- Bondf,ng Company, 61 and 63 William Street� New York. 

G.-\ N .  ).Iount Vernon, Ind. rrhe improvemen ts 
are adapted for burners of gas, generated from 
gaKolene 01' other hydroeal'bon oil. The burner 
is of simple eonstruction. arranged for either 
house o r  street l ighting Jlurposes and designed 
to give a strong, white light with a very 
small consumpt ion of o i l .  

M W r H O D  OI� l'UOIll:C I N G  b'IGURED PILE 
FABRIC.-O�·T() 'rUDIE, N e w  York, N .  Y. The 
invention proyides an improved method o f  pro­
ducing figured pile  fabrics in a simple and 
e('onomical manner, and forming. w i thout the 
use of a j acquard, the desired pattern in re­
l ief. apd for closely imitating in color a jac­
quard-produced pile fabrie. 

BO'l"l'LE-,,' A S H I N U  BRUSH.-<'. K. VOLe-

In q u i r y  N o . 3 0 0 7 .-For power machines for per­
forating sheet metal. 

J n q u i r <  N o .  3 0 0 �.-�'or coffee mills run by hand 
or foot power. 

I l I q u i l'y N o . 3009.-For makers of block tin llasks. 
Inqniry No. 3 11 1 0 .-F'or makers of furniture-hard_ 

ware. 
I nq u i ry N o . 3 0 1 1 .-For the address of the United 

States 1.1 achine Co. 
I nquiry N o .  3012 -For mannfacturers of interior wood work. 
I n q u i r y  N o .  3 0 1 3 .-For makers of amusement 

devices, merrY-i!"o -rounds, etc. 
I n q uiry N o .  3 0 1 4 .-For makers of handle machin­

ery. 
I n q u i r y  N o .  3 0 1  !i . -For a machine for sanding 

and polishing s.ad non h andles. 
I n quiry 1'\ 0 .  3 0 1 6 .-For makers of gas machines, 

KENING. B rooklyn, l\'. Y. This brush is de- I n q u i r y  No. 3017 .-For makers of moving picture 
. 

d f . t " h 
machl l l es. 

slgne or lise III ('onnee \On WIt bottle wash- I n qu i r y  No. 3 0 1 S.-For makers of ice macllines of 
ing machines and i t  embodies a novel means I small capacity. 
f o r  preventing the rubber brush from s l ippin g I n q u i.ry No . il fl 1 9 .-For � hand power ice. machine 
off the expanding fingel's .  Another improve- for moking 20 to ,,)() po nnds of ICe In one opera tIOn. 
ment lies in the construction of the brush, tiJ�¥�ri ��e�oa:n�:�l�:�";;�;ir

b���;�ery and informa· 
which permits of thoroughly c leaning a l l  parts 
of the bottle bottom. 

MOLD FOR AHTII<'ICIAL 'l'E E'l'II .-THO MAS 
STEELE, Red Bank, N. J. Improved means 
ha ve been provided by M r .  Steele for forming 
artificial teeth which permits individual ad­
justment of the core pins and permit of acc u­
rately setting the core pins relative to the 
tooth forms to ensure proper formation of the 
teeth. 

I D q u h'Y No. 3 0 "..! 1 .-For pneumatic motors and 
appliances for furnish l l ig the air. 

I n q u i rv Nfl. 3 U ��.-For rough castings of t h e  
Fleming & Morgclll m otor. 

I n q u h 'y No. 3023. -For makers of lightning rods. 
I n q u i ry N o .  3 024.-For a five hundred-ligbt dy­

namo. 
I n q ui r y  N o . 3 0 'l a .-For small wheels for register 

work, to show num bers registered. 
I n quiry No. 3f1�6.-For a rectifier for changing an 

alternuting current to a direct current. 
I n q u irv N o .  302'- .-For economiCA1 pum ps or ap­

paratus for ll fting q uantities of water for irrigation. 
NOTE. -Copies of any of these patents wiil be I n q u i r y  No. 3028.-�'or machinery for canning 

furnished by l\1unn & Co. for ter. cents eac h I fruit o� � small 8caL
.�

. . . 
Please state the name of the patentee. tale of aJ�':,i';�t: No. 3 0 _ 9 .  -For machmery for a tanmc 

the invention. Rnd date of this paper. Inqniry No. 3 I1aO .-For oil burners for boUere. 
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AUGUST 16, 1902. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August 5 .  1 902, 
A N D  B A C H B B A R  I N O T H A T  U A I E .  
lSee note a t  end o f  lIst about copIes 0 1  these patents.] 

�\..t:l't saltcyl phelletldlll and makmg same, 
S .  L Summers lOti • ..lvi.), 706, 356 

\cId and makIng lSame, alk;} lox,) meth� I 
ester of sahcJ hc, J. (Jallscll • • • • • . • • . . . •  706, 0]8 

ACId and m a k Ing sump, rnethJ lelle disalI-
C;) lIc, S L �ummCl lS . . . . . . . . . . . . . . . .  706,354 

ACId, extractIng l'llag lc, £\.. . Helnemanll • • . • •  706, 411 
\..n brake, F A. McheIH J . .  . . . • . . . • • • • •  706. 252 

£\..rl'-brake attachmPllt, A L T Ibbits . • • . . •  7U6, <�6 ) 
Anesthetics, Appalatus fot admIl1lstpuug, 

C. !\.. . Teter . .  . • • • • • • • • • • • •  

£\Illmal-trap. P. A. " hItncy . . . . . . • • • • • • • • •  
:\nllealIng fUlBace, '\ UP, r II Damels . • • •  706,031 
Aplon and dust hood, COmbllll'd storm, G .  

\, a l t e l  . . . .  706, 2S5 
AutomatIC s," Ittb, )1 :\fot:;ko\\ Itt:; . • .  706,083, 706,OH4 
Automobilc all -pump. J G Heal . . • • • • • • •  706,051 
AutomobIle duvlng g( <11 . £\ Hitchon . . • . • •  70(1, 415 �\\\ l, se," Ing, JOllPS & Epse� . . . . . . • • • • • • • •  70(-i, UB 
A\\ lllllg actuatIng me<:hanlt:;m, ". H. A l nold 706, 005 
AxIl" box for car uaget:; or " agons, C .  �1. 

Florey . . . . . . . .  . • . . • . . • . . • . . . . • • • •  

Axle " asher, vehIcle, C.  & R. L. Bethea • • • •  
Bale-tIC, S. J\lcCaJ . . . . . . • • . . • . • • • • • • • • • • • • •  

BauJo attachmcnt, II �1 . Blonson • • • • • • • • • •  

Rank, saVIngs, J. Chelm . • . • • • • • • • • • • • • • • •  
Bal. See revolvlllg bar. 
Rclrometer, A L RobbIns . . . . • • • • • • • • • . • •  
Basket, foldIng, T .  J Langston . . . . . • • • • . . .  
1 . . 1 lh  ea blllCt, J " Rllt" . . 
Bath�cablnet, foldIng, B D Kmckerbocke l . 
Battel'les, compositlOll for use III t:;pconda l ,} , 

C. T. J. Opper maull . . . . . . . . • . . • • . . • • . .  

Battery, W. L. Panikoff . • . • . . • . • • • • • • • • • •  

Bearmg, ball thrust, A Rued:\i . • • • • • • • • • • • •  
Red couch, extenSIOn, J. HocJ . • • • • • . • • • • •  
Bpet tOPPlllg machlllc, J AlbrIght • • . • • . • • • •  

Bplt-tIghteuer, N. C Bassett . . . • . • • • • • • • • • •  
Beltmg , machme, �1 GIllet . . . . . . • • . . . " 

Bendlllg angle-H ons, ( haunel-lIolls, etc , 

706, 402 
706,215 
706,19.1 
70u,a81 
706,38� 

706 , 1 1 2  
70n,42G 
706, 476 
706, 069 

706,444 
706, 340 
706, 114 
706, 178 
706 , 1 45 
706, 009 
706, 044 

machine for, (' Gabnel . . . .  706,310 
BICS de gnpt:;, etc , met:halllsID for coveuug, 

J. A. l'ilrller . .  . 
BICj cle handle sh Ield , 0 SchmIdt 
BICj cle-pedal, F � CulIPn . 
EIC,) clp-rcst, cOllvp r trble, " B RIg'nell . 
Bmde r ,  temp01<ll,) , C K & C �\ Rped . • • •  

Blaeklllg machllle. shoe, J ::\ l( olpt . . . • . . . . .  
Bolle r ,  Mahy & Haillez . . . . . . . • • • . . .  

BOl ler grate, Straptpll & Schneck . . . . • • . . .  

Boller-tube cleaner. G C Quaspbarth . . • • . .  
Bottle, "',. 'V. Holland . . . . . . . . . . • . . . .  

Bottle lleck-forIllm g  tool, E D SchmItt . • . .  
Bottle-stopper, J B Crosby . . . . . . .  . .  . 
Bottlp, Jal s, or other vessels, stoppellng, 

�. W. Margetts . . .  . .  . . . . . . . . . . . .  . 

Box or receptadp. D Goldman . . . . . . . . . .  • •  

Bra�ket.  T SmIth . . . . . . . . . . . . . .  . .  

Brakp controller ,  P �lunel . . . . • •  

Brake shoe-Iubllcatlllg filler, R D Bald\\ In 
Bl'lt:k kIln and dllel . conTInuous, J. }j1, Du 

706, 249 
706,346 
706, 028 
706, 453 
706,257 
70 6, 091 
706, 188 
706,275 
706, 200 
706, 056 
706, 344 
70G, 301 

706, 247 
706,231 
706,122 
706,086 
706, 147 

BOIS . .  . . . 706, 035 
BroIler and toastf'l .  combmed, P .  G .  Van 

\VIC . • • . • . . •  • . . . . • • • . • • • • • • • • • •  

Broom, etc , )1. Young . . • . . • • • . • • • . • • • •  

Bl ush-holder, F T \Velda" . . • • • • • • • • • • • • •  

Bucket, baIt, J. B HalL . . . . . . . • . . . . . . . . .  
Buckle, J }jJ ::\fItchell . .  . . . . . •  . . • . . • • •  . 
Bulkhead-dools, means for operatmg, P 

Hoppe . . . . . . . . . . . . . .  . 
Bung and bushmg, baIrpl, E C PhIlhps . . . .  
Calcplatmg machme, I Hultmall 
Calculatmg macbme, F S o  Bald\\ III. • • • • • • •  
Camera.  roll-holdll1g, J G Brovo nmg . . . • . .  

Camela, roll holdmg, ",Yo LoudpB . . • • . • • . . .  
Can See metal can. 

706,502 
70 6 , 1 44 
706, 286 
706, 407 
706,080 

706,471 
70G, 103 
70u, l 80 
706, :175 
70b,21 () 
706,245 

CalH', A SJoberg . .  . . . . .  . . . .  . . . . .  . . . . .  706,501 
Cane and fish pole, combmul, J A Ekelulld . 706, 225 
Cane, etc , deVIce for cnttlllg suga r ,  .1. H .  

N WIlson . . . . . . . . . . .  706,481 
Car blake, automdtrc, A "' .. Ref'd . . . • • • • • . •  706, 452 
Cal blake mechallHull , A " Vollstorf . • • • . •  706. 284 
Car couphng, J L Sutherland . . . . . • • • • . . •  706.210 
Car couplIng, W. H StlU" ell . . . • • • . . • . •  706,273 
Cal couplmg. JJ Fostf'r . .  . . . . • . .  706, 405 
Car couplIng attachmpnts.  spnng protectlllg 

devlcP for raIl" u:\ . " 'rhOl llburgh . . •  706.360 
C ar couplll1g. ulltomaiJ( , G A Hermanson . 706,2:16 
C a r  door. Ii] D Propper S . . .  706, 449 
Celr.  dUllllllIlg, F Pf'tclPI 706.254 
C a r  f('ndpI , F{>rgut:;on & BeamiIJ . . 706,041 
Cell S. devlCP for secUJ lIIg Ol rClf'aslllg trap-

floors for OIl', J .T GaIn a,Y . 706, 312 
Cars. MetallIc hood fOl vestllmlet:; of, J. �1. 

Knaus . " . 706, 424 
Carhon hlack-makmg appalatut:;, .J. II :l\1ann. 706,430 
Carbonatmg apparatus, llqUId. A Rulf . • . • • •  706. 1 1 5  
Carlmret(,l , C Robmson . .  . • . . . .  . .  . •  706,454 
Caldmg machmes, combmed stop and alarm 

mechanIsm for, J .  'V Scott . . . . • . • . . •  706,261 
Carl'lage and rocker, combmed bab;} , J .  C. 

P('nder . •  . . . . .  . . . . . . .  . 
Carnage foot-lest, R Thompson . . • • • . • . • • •  
Casket. adJ ustable couch, J Erns t .  . . . . . . • • •  
Caster, W. J Sumne r .  . • .  . • . • • .  • . •  
C aster, D NIckel . .  . . .  . . . . . . • . • • . •  
Cast<>r, NIckel & Ppterson . 

Catamemal bandages. suspendIng device for, 

706, 448 
706, .;59 
706, 398 
706,209 
706,:n6 
706, 307 

E L Scott . 706, 457 
Centl'lfugal separator. H �lcCornack . . • • • • •  706,OS7 
Cham. dnve, C "\Y Levalle,) . . • • . • • • •  706, 427 
Chaus, means fot tuttmg sad dIp seat bot-

toms fOi . }j' 0 �Iec hhn 706,079 
Cheese-cuttel , F May . . . . • • • • • • • •  706. 328 
Cbecsp-hoop. E J PIggott . . . . .  • • • • • • . •  706, ] 04 
Chimney-top, C .J QUlll11 • • • • • • • • • • • •  706, 450 
Churn, A Close . . . . . . .  706, 023 
CIgar maklllg maf'hmf', automatic, Snavely 

& K"l1or . . . . . . . . . .  . .  

C ireUlt-bl eakpl , tmH' hunt, H. 1\1. Hobart . •  

('ir f'lut clos{ I D r �lnlkpJ . . • . . . . . . . . . . .  
C},lt:;p, C "\Y �tltll SOn . . • 

('10th m3nufa( tUring, hI ut:;hlllg-machme for, 

706,267 
706, 055 
706, 435 
706,272 

G \\ Voelker 706, 132 
Clutch, "\Y n Cool\.son . . . . • . .  706.391 
Clutch fol' InductIOn motOi s. A. Rchwartz . . •  70G. 117 
Clutch, fnctIoll.  L P 1IoOPI S • • • • • • • • • • •  706.081 
Clutch. frICtIoll. C A. risher . • . • . . • . . . •  706, 400 
Clutch, reverSlI1g, A )1 S\\ ('(ler . . . . . . . . . • •  706,47U 
Clutch , I everslllg fllchotl, A :\1 S'" cder . • • •  706, 277 
Coal nnioadlllg appa rat ll!'l <. D Da, . . . . . .  706, 222 
Coatmg metal plat t s.  <l}lparatus fOl ,  IIam-

mond & D{ nl11!'1 . . . • • .  706,408 
Cock for all h r a k e  mt"chamsm, angle, )1. L 

Houder . . .  . . . .  ' "  . .  706, 059 
Cokp, makIng, P Napf . .  . . •  . 706,443 
Comparmg hand\\ IltlllgS or othpr objects, 

apparatus for • •  T de Bruyn (l\1artmus 
G Zoon ) . . . • . . . . • . . . 706, 207 

Comprl'ssor, J Stumpf . . . . . • . . • . • . 70 6,276 
Conduit or tubf', flexlhlp. G .  A Lutz . • . . . . . .  706,076 
Conv( ,} 01 , F Bf'ck • . . . . .  . . . •  . .  706. 294 
ConvevOI, endless hplt, P )1 De Jong . . .  706. 395 
Cookmg' and canning machine, combinpd 

�OI n.  L S FlpckpIlstem . . .  . . . . • . • •  706. 401 
Cooking- apparatus, 8 SzpntJ anossy . . .  70G.20() 
Cookmg ves�pI. Brandenhurg- & J<:nobelock . .  706, 014 
CoolIng and vcntII.ltmg sJ stem, .T. E Law-

IPn(p . . . •  . .  . 

Cop, mg' lllo<ipls, apparatus for, W. A. C .  
706, 327 

�elke . . .  . . .  _ . . . .  706, 459 
Corer and parer. apple. J. P l\lagney . . . • . .  706, 428 
(;orsf't, C A O ' Loan . . . • . • • . • • . • . • . • • • • .  706. 096 

• Corspt , E Farcy . . . . . . • • . • . . . •  706. �07 
Countmg' machlI1P , T. W Graham • . . • . . • •  706, 048 
Cou-pll llg for eahles. ropes.  etc ,  T. Darling . 706. 393 
Crd te , banana, W H �lmp,on . . . . • • . • • .  _ .  706, 207 
Crate , knockdo\\ n .  H E Clement • . • • . • • • •  706. 022 
Croze-cutting m a cb mp. B G Jayne • • • • • • • •  706. 419 
Cultivator, W F Cahoon . . . . • • . . . . .  706, 383 
CultIvator plant-guard attachment, M. ChrIS-

tianson . ' "  . 706 , 1 60 
Curb mold, cement or concretp, J. T. Harrop 706, 410 

Scientific American. 1 1 1  

Current meter, G. L. Gowlland • • • • • • • • • • • •  706,406 
CurtaIn pole and hanger, S. G. Greene • • • . •  706, 315 
C urtaIn, storm, J. W. Simmons . • . • • • • • • • • •  706,461 
Cutter-head, E'. O .  MechlIn • • . • • . • • • • • • • • • • •  706,078 
CJ cle, C. L. Horack . . . . . . . . . . . . . . . . . . . . . . .  706,058 
Damper mechanIsm, hme, G .  E. Archer • • . • •  706,373 
Deflector and screen, combined, C.  R. Mc-

Cluer . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . 706, 440 
Dental flask, Brew e r  & Harvey • • . . • . • • • • • • •  706, 016 
Dentures, rotary scraper for finlshmg arti-

ficial, '1'. J .  Boyce . . . . . . . . . . . . . . . . . . . . . 706,013 
DIsh " at:;hlng machme, H. F. Lo" • • • . . . • • • •  706, 47:1 
DIsplay bench for dog sho-w s, R B. Hansell . 706, :116 
Door-Check, liqUId, H K .  Jones . . . • • • • • • • •  706, 240 
Door 01 " Indow frame, G .  Calr . . • • . . • • • • • 706, 157 
Do," elIng-gage, hand, J. CorlIss . • . . . • • . . . • •  706,392 
Draft attachment, N. Merches . • . . . . • • . . • • •  706,248 
Dr aft-equalIzer, ",.. E .  RIvers . • . . . . . . . . • • • •  706,202 
D l edge, G. McKaJ . • . • . . . • . . . . . . . • . . . • • . •  706,195 
Dredge and w ell borer, C Ehrenfeld . • . . • • •  70 6,396 
DI edge-clam, E Chaquette . • • . • • . . . • • • . . • . •  706,221 
Dllll :;ee rOCk-dnll. 
Dull bIts, means for shapmg and sharpen-

Ing, J .  "ragner . . .  . • • . • • • •  706, 1a5 
DJ eing-machlne, "r. H. l'letcher . • . . • . • • • • •  706, 171 
Eu,es-trough protector, ",. .  L. Meuser • • • • • •  706, a33 
educatlOual appalatus, ".,.. L. SmIth . • . . . • • •  706, 463 
EI�ctnc Cll'CUlt, compOSIte, l\L II Ho" ell . • •  706, 318 
Electl'lc circult-controillng means, J. J. 

Wood . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . 706, 143 
Electnc furnace, A .  Parkcr . . . . .  . . • • • . • • • •  706, 099 
ElectrIC furnace, E. It. Ta;} lor . . . . . . • • . • • • . 706, 128 
�lettI1c mathme, dynamo, J. Burke . • . • . • • •  70G, 017 
Llect r H �  mathIUe, dynamo, H G .  H.elst . . • • •  706, 10S 
Llednc mct{ 1', prepaj ment, G. L. Go-w lland. 706,047 
E ledut: motor, A. B .  Holson . . • . . • . . . . • • . •  70G, :U7 
I�led llc r egulator, A. It. Everest . . . . . . . • . •  706, 039 
�l('ctI H:al (ilStllbutlOl1 for t:ar lIghtlllg pur-

POS( s, Sj t:;tl'm of, J. L. C l evelIng . . . • •  706,165 
ElectlH al drstuhutlOn Sj Stf'ID, C .  r. SteuI-

Illetz . .  . . . . . . . . . . . 706,123 
Eh'ch It: hghtmg aud pm\ pr SJ t:;tpm. �1 �los 

ko\\ Itz . . • •  . . . . . . . •  706,085 
Elpct l H  <'1.1 �m Itchet:; operated bJ eledromag 

IH'tt:;, t:olltrolhng, F. Bourne . . . . • . . . . 706, 0 1 1  
Electrum�lgnetlC �m I t � h ,  F 13ourllP . . • . .  706,012 
B It'\ ator t:ontrollIng appa l a tnR, ('leduc, �\ 

End�)�)��� f�� ' f;ll:n'-\\ agons, C.  S )lorsl' . . . .  �3�:!�1 
El1grlle, S lI _  Short . . .  . . . . . . • . . . . • . . • . 706, 120 
BnglIl(s.  IgnitlOll gear fot llIternal combus-

tron, SImms & Bosch . .  . .  • • . • • . • •  . • • •  706,121 
Engmcs, sparkIllg IgnIter for explOSIve, J. 

Llwtte . .  . . . . . . . . . . . •  . .  . . . . . . . . . . . .  706, 492 
EngI .lving-mat:hlne, pantograph, l1. B a r r  • • .  70t), 007 
Envelop, J B .  lI o \\.  e . . .  . . . .  . . . • • • . • • . •  706,417 
Etchlllg and In etchlllg lSut:h surfacps, pre-

panng surfaces for, r.rhlbodo & PeckIn-
paugh . . . . • . . . . . . . . • . . • . . . • . . . •  

Excavator,  0 B .  II. HanneboIg . • . . . • • • . • . .  
l:!},} eglat:;s, w £ltt:hmakcr't:;,  H r.rH'mbl,I,} . . . • . .  

E�at-\\ ashlllg apparatus, D I DavIs . . . . . . . . .  
}1'ence t:lIp, 'Hrp, F Canfield • • . • • . . . . • . • • • .  

Fence fastenlllg-chp, " Ire, Jj\ Canfield . • • . • .  

}<'Ile-handle, P Bcnder . • • . • • . • • . • • • . . . . . .  

FIlter, Young & C cbcnoth . . • • • . • • • . • • . • . •  
FIlter -bed for chlollnatlOn-hallels, A E 

706,2HO 
7U6, 175 
7 lHJ, .W4 
706,03 J 
70G, <�S5 
706, 220 
706, 378 
706, 37Q 

Johnson ' " . . . . . . . . . . . . . . . . . . . . . . . .  706, 472 
li'lre-alarm-telegraph t:;J stem, R G ( a1lum . 706, 384 
FIrearm lock and extractor mechalusm, K. 

PJeper . .  • . • . . . • • .  706, 199 
li�lleplaces, heat-regulatol for, R N. Jollllsun 706, 1H2 
Fueproof floor constructIOn, Srmpson & :Shco-

makel . . . . . . . . . . . . . . . . . .  706,347 
FIreproof partrtlOn structme, Srmpson & 

:;hoemaker . . . . . . . . . . . . . . . . . . . .  _ • • • • .  " 706, 348 
E'lask. See dental flask. 
Flo," er support or holder, B D. Sanders • • • •  

J,'oldlng box o r  casc, J A Hollern . • • • • . • • . •  

Frurt-klufe, C .  W. PrentIss . . . • . . • • • • • • • • • •  

}1�rUI t-quar ter mg deVIce, J Goossen . . . . .  . •  

}!'uel-saver and smoke-consumer, C .  W .  Fran-

706 258 
706:037 
706, 107 
70 6,174 

CISCO . . . • . . • •  . .  . .  . . . . . . . . . . . . . . . . . .  706, 229 
Funnel, J.  de St. Legler . • . . . . . • . • • • • • • . • • .  706, 465 
Flunace, E .  O.  Rrckard . • . • • • . . • . . . • • • • • • . •  706,4U6 
Fuse-box, magazll1e, HUnt & Moon • • • • . • • . •  706,062 
Gage, G. " ashlngton . . . . .  . •  . .  . • • • • • . • • .  706, 505 
Garment stretcher, �. E'. Cra" ford . . . . . . . •  70(;, 026 
Garment suporhng w ebbmg, C .  A. SpurgIn . •  706. 464 
Gas engme, T DohertJ . . . . . . . .  • • . • • • • • • • • .  706, H )7 
Gas gellPrator, acet,Y lcnc, A Karg . . . • . . . . . •  706,067 
Gas, makll1g carbonIc-acId, V. W. Rlesbelg .  706, 1 1 1  
Gas-producer, .J A Hernck • • • • • • •  _ • • • • . . . •  706, 412 
Gas-Ietort, C "'-. I sbell . . . . . . • • . . . • • • • . . • . •  706,238 
Gas traps, apparatus for protectlllg seals of 

se"er, J. P. Putnam . • . . • . . • • • • • • • • . . •  706. 255 
Gate, G. W. SImons . . • • . • • . • • • • . • • • . • • . • .  706,26a 
Gate, T .  A. HIll . . .  . . . . . . . . . . . . . . . . . . . .  706, 413 
Gem settIng, R. S. BIeber • • . • • • • • • • • • • • • • •  706, ,�7f) 
Glass-furnace, electrIC, �\ Voelker . . • . . . . . • 706,283 
Gold and SlIver ores, treatment of, S.  TrI-

vlck . • . . .  . .  . .  • • . • . • • . • • . . . • • • • . . • . •  70R, B65 
Gradmg machIne, road, R E .  Burke • • . . • . . •  706, 382 
Gram, apparatus for maltlllg, drYIng or 

othel'\\lse treatIng, J Slepman . . . . . . . •  706, 462 
Grlndlllg mIll. centllfugal. J H Pendleton . . 70n . l 02 
Grrp actuatmg mechanIsm. � S ""cbber . • .  706, 369 
GUllS. range-filldmg attachmpnt for, A P. 

COlllllS . . . . . .  . . .  . . .  . .  . . . . . . .  706, 390 
Guns \\ Ith independent hne of SIght, appa-

ratuR for slghtmg, Schnerder & Canet . .  706, 345 
HaIr-fastener, 'V .  P. DUll Lany . . . • • • • . . • •  706,036 
IIammcr. po" er, W .  BauermeIster • • • • • • . • •  706. 151 
Hand-trap, J .  C Portelfield . . . . . • • • • • • • • • •  '1'06, 342 
Harrow sulky attachment, H .  T. Faure • • • • •  706. 040 
Harvester, W. S Washburn . . . . . • • • • • • • • • •  706,367 
IIal vestpr, beet, H .  G .  Hotchkiss • • • • • • . . . •  706, 416 
Harvester, corn,  J E .  Wood . . • . • . • • . • • . . • • •  706,142 
Harvestlllg-tnn<lers, graIH-packer for, Thurs-

ton & Holden . . . . . . . . . . . . . . . . . . . . . . . . .  706, 362 
IIeatmg-furnace, F. H. DanIels . • . • • . • • . . • •  706. 0:12 
Hod elevator o r  hOlst, F .  C .  Dey . • • • • • • . • •  706, 305 
HOIstIng and conveYlllg apparatus, drIving 

mechanIsm for, Pillmme & Anderegg • • •  7U6. 105 
HOIshng-machlne, L. '1'. Pyott . • • . . • • • • • • • • 706.256 
IIoistlllg mechanIsm, C W. Carman . • • • . • • • 70(i, 019 
Hook and eye, C l'"} Devine . • • . • • . . . • . • • . • .  706,304 
IIoop. See cheese-hoop. 
Hoops, cldmp for tank o r  like, J .  WeigeL • . 
Horn-stand. F C IIass"tt . .  . .  

Horseshoe. calk-eqUlpppd, A I,' Schofield . . •  
Hose.  hj: dr aulrc' 01 file,  B 1 .. Sto-w e . • . . • • .  

Hot-plate, P G .  Van 'Yw . . . 
Hub. w hpel, C �\.nder(>gg . 
H , d rocar hon-blll Ilf'r, W. R .T{ avons . • . • . .  

H , d l ocarbon-bullw r .  A. A A l nott . 
IC'e cutting or shavmg machllw, F H. Lip-

pmcott . 
Inhalpr. J F Breen . 
Ink " ell, .J P ).lenher . 

i����;��11; 0�:hU�{���
rt

�otor, Vogt &' 
von 

RN kllllbuusen . .  . 

Jomt fOI pilastels.  pillal s, posts, etc , W 
I(opp . . . . . . . . . . . . .  . 

Journal hox. G ".,. Lewis • • . . •  . . • • .  

Ke, boal(l, G G �llen . . . . . • . . •  
Kej: -guu rd. B R Bacon . 
Kinetog-raphic apparatus, Roebuck & l\f('-

�lrllan . .  
Lacmg-eyp for shops, etc , L Rallbach 
Ladder, stOl'P servICP. A A Cohurn 
Lamp, compound mcandescent plpctrle, H 

Gilmorp . . . 
Lamp. h\ drocarbon incandpRC('nt .  G ""ash 

ington 
Lamp, incandesccnt electrIC ,  Jl GIlmore 
Lamphlack apparatus, J L �Jann 
Lumpb1<l( k-rnaking apparatus. J H :\-fann . 

Last. Ji' J Shainsey . .  . 706.490 
Lpa(hmg orf's, etC' , apparatus fOI . G Moore 706. ) {4 
LIftmg-J ack.  O. E FIelds 706. 043 
Liquid hf'ating o r  coolIng apparatus, H 

Fpldmeier . • •  . 

Llqmds, clarIfying, H LubbC'rger . • • • . . . . • • 
Load-bmder, .1 }j' Neville . . . . . . • • . . . . • •  
LocomotIve hoiler, J J G age . • • • • • • • . • • . •  

Loom. F Barlet . .  . . . . . . . . . . .  

Loom for " paving tufted pIle fabrics, C H .  

706, 170 
706,075 
706, 090 
706,490 
706,376 

Landenberger . . . . . . .  . .  . . . .  . .  . .  . 706, 072 
Loom barness-controlling mechanism, T. H. 

l\fcNerney . . . . • . • . • • . . . • . . . . • • • . • • • •  

I.oom pickPl-check, A. 8t Andrews • • • • • • • • •  

Loom Shuttle-lock, F A. Mills . . . • • • • • • • • • • •  

I .. oom stopping mechanism, H. Cote • • • • • • • • •  
Loom-s" ivel, J Wadsworth . • . • • • • • • • • • • • • •  

TJubricator, W. F.  Richards . • • • • • • • • • • • • • • •  

Luhricator, F W Edwards • • . • • . • . • • • • • • •  

Mall-hag catcher, G B & J C Klink . . . . . .  
�:1aIl-bag fastener and lock, E .  Stevenson • • • •  

706, 335 
706, 270 
706, 190 
706 , 1 64 
706, 1 33 
706, 201 
706,224 
706,323 
706,271 

Measuring device, C.  Christensen • • • • • • • • • •  706,389 Stretcher, F. X.  Aigner . • • • • • • • • • • • • • • • • • • •  706, 371 
Measuring electric currents, instrument for, Strong light body and producing same, J. E. 

W .  Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . .  706, 361 Seeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 706,498 
Metal can, J .  N. Bradley . . . . . . . . . . . . . . . . . .  706,296 Suit-hanger, Salmon & Mitchell . . . . . . . . . . . . .  706, 497 
Metal-cnmpmg machllle, G. Cunln . . . . . . . . . . 706,030 :;upport, adjustable, A. �'lemlng . . . . . . . . . . . .  706, 228 
Metal-fOIl fabnc, H. L Parker • • . • • • • • . . • • •  706, 100 Suspenders, J. M. Sundean . • • • • • • • • • • • • • • • •  7U6, :157 
Metal for eleetrlcal or other purposes, means I SuspenslOn-clamp, J R. Fletcher • • • • • • • • • • •  706, 227 

and applIances for the manufacture of SWItch, G. H. SmIth . • • • • • • • • • • • • • • • • • • • • • •  706,266 
coveled stnps of soft, I .  W. Heysmger . 706,053 S," Itch-controlling apparatus, fluid-pressure 

:Metals III a finelj -dIVIded state, producing, electrIC, A. Sundh . . . . . . . . . . . . . . . . . . . . . . 706,478 
E. Pohl • . . . . . . . . • . . . . . . . . . . . . • • .  706,475 Sw ltch-opelatlllg mechanism, G .  L. Cooper • .  706, 024 

l\leter. See current-ml�ter 'l'ack-rnachme form, F. A. Snell • • • • • • • • . • • •  706,268 
Mlcrom�t('l , C .T Banks . • . . . . . . . . . . . • • 706, 148 TalkIng machme, com-operated, B. G. Royal 706.2113 
MIllstones, g rOOVIng, J. Schvo eltze r . . 706,259 Tank or ICe-chest, T. B. Rogers . • • • • • • • . . •  706,455 
�fohl. Telegraph-transmItter, mechanIcal, J. W. 
:\1oldlllg mut:hlne, J. R. Thomas . . . • • . . . • • • •  706,130 McDonald . . . . . . • • • • . . • • . • . • • • • . • • • • • •  706, 251 
Moldlllg-machme, .J. N. Battenfeld . • • . . • • • . •  706, 487 Telegraphy, wll'eless, H. Shoemaker • • • • • . • •  706, 500 
Mop hcad, J C Look . • . . . . • • . • • • . . . . • . • •  706, 244 Telephone-clIcmt, I .  H. Farnham . • • • • • • . . . •  706, 308 
MOl tar t:omposltron, E .  h .. . Welch . . . . . • • . • •  706, 138 Telephone CIrCUIt, l-f. H. HowelL • • . • • . • • • .  706, 319 
�fol'tIslllg machllle, C.  J. Seaquest . . • . . . . • •  706, 458 Telephone-mouthpiece, antIseptIc, EnglIsh & 
Motive pO\\ el engine, M T. MInogue . . . . . . •  706, 494 Burns . . . . . . . . . • • • • . • • • • • . . . . • • . . . . . •  70 6 , 1 69 
Mo tOl , 'V Evans . . . . . . .  . 706,489 Temperrng vat, churn, and butter-worker, 
l\1oveuH uts and IndIcatIng positIOns elpctnc- combllled, P .  M. Sharples • • • • • • • • • • . • • •  706 , 1 1 8  

aU, . m( <lns for trunsmlttmg, 'V. A. Thermocauter, L Wlrschlng . . . . . • • • . • . . . • •  706,482 
ThH'lIllanIl • • . . . . . . . . . . . . . • • • . . . . . •  706,281 Thermostats, means for testing, T. M. 

Nut-crack" l ,  K .  Hordlsh . . . . . . . . . . . . . . . . . . .  706, 179 Heaphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 706, 177 
Nut-loe k, O.  Baillalgf'Oll. . . . • • • • • • • • • • • • •  706, 212 TIe. See-- bale-be. 
N ut-lOCk, H. W. Langham . . . . . . . . . . . . . . . . .  706, 325 '1'lles, settlllg, J .  H. Munro . . . . . . . . . . . . . . . .  706,474 
Nut-lOC k, E\ Hart . . . . . . . . . . . . . . • • . . • • • • • • •  70 6, 409 Tll'e-mfiatmg deVIce, pneumatIc, Claesgens 
Oar, bo\\ -fat:ll1g, R. B .  Hanson • • . • • • . • • . • •  706,491 & Magll1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  706, 021 
Oll-burnt'l ,  l'felll'el & 8tapl('s . . • . . . • • • • • •  _ .  706,341 TobaCCO-hOlster, W. P. Heilly . . . . . . . .  . .  . 706,05:­
Ore-sep<l l .ltrng apparatut:;, B c. Cook • • • • • • •  706, 1 63 Tongs for handlll1g Ingots, etc. , J. M .  Laf-
Ores 01 sllIll et:;, a pparatus for the electro- ferty • • . • • . . . • • • • • • . • . • • • • • • • • . • • . • . • •  706, 324 

IJ tIcal trcatment of. F r.r. Mumford . • • •  706,436 Tool, J. II Koch . • • • • . • • • • • • • • • • • • • • • • • • • •  706,184 
Oven. bakel ' S ,  G F S m I t h  . . • . . . . . . • . . •  706,351 Tool, compound, W. O ff u t  • • • • • • • • • • • • • • • • • •  706, 19G 
Pa( kmg. mptallrt:, A. J Z" ar t  . • . • • . . . . . •  706, 290 Torch, E H Wagner • • • • • • • • • • • • • • • • • • • • • •  706, 134 
Palllt,  J C Sh<1\'\ pt a l . . . . . . . . . . . . . . . 706 , 1 U) To,Y , :F' D. Rettlch . . . . . . . . . . . . . . . . . . . . . . . . 706, 110 
PapPI blank f{ pdmg and SCOllng machme, Toy, H. T .  l{Ingsbnr,Y . . . . . • • • • • • • • • • • • • • • •  706,421 

l'.tlmel & ))enm( ad . . . . • . . . . . . • . . • . . .  706,098 Toy bank, H. T. K lJlgshnry . • • • • . • • . • • • . • • .  706,422 
Paper, etc , maChllll'IY for foldlllg', packmg, Toy cannon, A G FIfer . . . . • . • . . • . • . • • • • •  706. 399 

and stackmg sheets of, R C .  SPHnonr . 706,2 62 Toy fence, portal, Ie, C .T Youse et al . • • • • •  706, 2HS 
Pen, fountt1 ll1, P. }G 'Yll t . • . . . . . . . .  706, 140, 706.141 Tractron-engme, It L l\lorton et a l . . " • •  706, 191 
Peunutcltron lut:k, " .  Bf'ebe . .  . . . . . . . . . .  . 706 , 1 52 Train-connectO l ,  electnc, Felt & Klmbark . .  706, 226 
PhotographIC' dt'\ p}opmpnt cut:;p or (lark eab- TraIn-control s,Y stem, F E. Case . . . . . . . • . • •  706, 020 

Ill{ t, POI tabll' .11ul sppard ble, T 'r Tram-lInes, cut-off deVIce for, G. C Moore . 706. 433 
Patchpl . 706. 101 Trarn-startlllg llPt:harllsUl, J B. Blood . . . 706, 295 

Photog l <tplnc shn t tel , '" 706, 507 1'read or trrp,  pIH'umahc, F .  L. Beamond • •  706,29 � 
Plll , G " ))OVPI . . 706 , 1 68 TrIangle, C. W. I·'ullel . • • . . • . . • • • • . • • • • • • •  706, 230 
PIpe bl ndmg' appH l<ltuS. " "'\�. B,Pllson . . . .  70 6.010 T lollc'y-pole catt:h, .T. A. Norton . . . . . • • • • • •  706,092 
l'lpp-hangel ,  .\ J Beaton . " . . .  . . 70n, 292 Trolle� -track s'Htch, overhead tubular, P. 
Piallmg-Illachlllc ( u ttmg tool, J;J H. HIatf'l . •  706,264 J.,-" Werner . .  . . . . . . . . . . . . . . . . . . . . . . .  . 

PI.lntpl and f� r trhZf'I-dIstnhutcr,  combuw<l r.rrolley wheel, R. H .  Apelt . • • . • . . • • . • • . • • • •  

sepa, A. G .  V\' FOt:;tP I , 8r . • . . . • • . . • • • •  706, 404 T lolleJ -wire finder, L. C Nolan • . • • . . . • . • • •  

Plo\\ , 0 L. C,tl llliCal . . .  . . . . . . . . .  706, �8() 1'rout:;el s-hal1gf'r , J II Ho-w f' . . . . . . . . . . .  . 
Plo" anu pluntl' l ,  COlll in III (1 Par k & PlclH"ns 706,446 TI OUSNS-supportel ,  L ( )  )hller . .  . 

PllPllluahc UPsIMtch tniH s. s� stt'm and appa- Truck-frame for I aIlw aJ -t:ars, J M Han-
r a tu s  fOI t i ansllllttlllg uu rIPrs m ,  B .  C. sen . .  • • • . . • .  . .  . . .  . .  706,23�, 
Bt1t�hell('r . . . . .  . . . . . . •  706, 2U1 Tunncls, conshudmg, J B r euchaud . . . • . . •  

Pneumatic t"levator and " eIgh(, l ,  H Illear,) & T" ,Y e I ,  furnut:l', E H lfessiter . . . . . • • . • •  

B l adford . . . ' "  . . .  . rr,} mg devlt:e, parcel, Dean & Thomas • . . . . .  

PneumatIC moto l .  G B Andel son • . .  . . . .  'l',} PC-" Ilter-t:Oypr hook, E �\.. . Sm Ith . . . • • . •  

Pokf'. anImal , II E I llsh . . . . . . •  . TJ pe--w rrtels,  papPI feedmg muchme for, H. 
Pole-H' '' (  lsel, automatIc. �I )loskoW ltZ . . • C Tobey . . . . . . . . . . .  • . . . . • . .  

Pn'clOus metals from orps, extrclctmg, L B .  T,Y pe-" l'ltrng machlllc, IJ. B Cram . • . . • . . •  

Dar hng . . •  . . . . . .  'l J PP-Vl lltmg machllle, 1\-1 W. WeIr . • . • . . . •  

PrecIOUS metals flom OIPS,  mealls for ('x- TTmbrplla-stlck, T H SmIth • .  . . . . • • . •  

tra{ tIug, L B Dar lIng . .  . . . P lldel sklrt, lad� ' s o  C.  L HeImann . . . . .  

Presen lllg .tIl\! stormg bmldmg, J M. 1 mY{ rs.ll Jomt for shaftmg, J L Follptt . .  
:-;tukes . . . . . . . . • • . . . • • •  70 6,125 "\ alvp, fiuld-pressurp-r egul<lted gas, A BeIer 

706, 139 

+g�:�H 
706,060 
706,493 

706, 234 
706, 380 
706, 332 
706,O J! 
706, 350 

706, 282 
706, (2) 
706, 1 16 
70ll, ,:;2 
70G.2 .15 
706, 40 1 
706,15.) 

Prpsprvmg' avpal <ltus. food. M D. l�lliS . . .  706, 30b v alw' for gas or gasolene engml'S. Ill lxmg, 
PH-'SSUl P-g{ lWlator ,  G E B l a k e  . 70G,154 It. E. Hardy . • .  . . . . .  706, 050 
PleSSUl{ l egulator , J L �chur('man . .  • 706,260 Valve for steam-engmes, dlstrlbutmg, C. 
Prmtlllg' appar.ltns for nse " Ith l\lachmes Tuckfield . . .  . . . . • • • • . • • • • • • •  

for makmg paper bags, H Hol�cher . • . .  706, 237 Valve, self-closmg', F H Mason • • • • • . • • . . • •  

Prllltmg lHet:;s, " (  b, ".. Spalckh<lveI • • • . • . .  706. 269 Valve, throttlc, .T S Chambers • • . . • . • . • • • • •  

Propeller, vlbratmg, "\"" 1\-T. Phares • • . . • . .  706. 1 UH Yeget,lble-roots, machIne for cuttlllg, H .  
Pulp-separator, J .  J( l\!cLaughlm . . • • • • • . .  706. -1-11 Webb • • . • . • . . . . . . • . • . • • • • . • • . • • • • • •  

Pulvel'lzed-fuel ImrIH'r, F ::\f Reed . • • • • • • •  706, 495 Veblcle, motor, H �f Mt:Call . . . • . • • . • • • • • •  

Pump-spllng connectwIl, .J. O .  Bane . • • • • • • •  706,149 VehIcle, runnmg g{ aI, II. A. WIse • • • • • . . . .  

Pumpmg apparatus, T G. E. Lmdmark . • • •  706, 187 VehIcles, machIIlP for handlmg, G .  E .  & J. 
Pumpmg engme, bot all', Lally & English • • •  70G, 425 S. :Myers . . . . .  . .  . . . . . • • • •  706.437 
Punch, H S Tcmple . . . . • • • • • . • •  706. 279 Veneer-box-maklng machuH', "'V H Stout . • .  706.274 
Race structule,  sac k. J J "',.pgnPl . • • • • . • •  706.467 Venl'pr cuttIng machme, I� G Mcrntt . • • • . •  706,3'31 
RadIator attachment, G. W. ChIpley • • • . • • • •  706,159 Votmg-machlne, 'V Langl'lll . . . • • • . • . • • . .  706.326 
RadIator, ""aIm aIr, J Clements . • • • • • • • • •  706 161 "\Vashboard, S ).lcCay . . . . .  . . . • • . • • • . . • •  706, 192 
RaII-J omt, K hohn . . . . . • . • • . • • . . . . . . •  70(), 241 Washmg machlnp, W. 8pal kman . • . • • • • . . • 70G,35''; 
Rarl-Joint, H 0 Bald-w ln . . . . . . • • • . • • • . • •  706, �74 WashIng ma( h uw ,  A C I srapl . . . . . • •  706, 706. 418 
RaIl Jomt, Osenbaugh & G ibson . . . . . . . . . . •  706, 445 �!i��--�����!�,

g 
"ll:;:��;a�s, �ftc.�a

;:��
r
ag� 'for: 706,204 
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: :  +�&:tg� E. E �enges . . . . . • • • • • • • . • . • . • . . • •  706.330 

706, 131 
706,432 
706,300 

706,368 
706, 439 
706, 483 

RaIlw ay, electllc, C .  R. Campbell . . . . . . . . •  700, 156 Water-W heel, T S Earwls . . . . • • • . • • • . • . . . .  706, 1 50 
Rarh"\ a;) s, operatmg clectnc, C .  R. Campbell 706,219 Weigher, automatic g rarn, A .  & J .  H Mc-
Rakp, A. S EllIOtt . .  . .  . . . . . . .  . .  . . . . .  706,:397 Leod . . . . . . . . . . .  . _ . . . . . . . . . . . . . . . . .  706,442 
Recordlllg or regIstering the maXImum movp- Well-dl'llhng tools. fluid-pressure apparatus 

ment of any mechalllsm, mpchanlsm for, for, Gallaghel & Macomber . .  706, 173 
L B Atkmson . ' "  . 706,146 Well-measul'lng dpvlce, arteSian, S .  Mc-

Releaslllg-hook for handlmg logs, etc , E .  F .  
whp�ilU

g
��7 t r�il�s -wh��i: . . . . . . . . . . . . . .  706, 438 

�larr . . . . . .  . . . . . . .  . .  . .  • 706,246 
Resistance of reSIlIent deVIces, means for "'''heel, J. J. Row e . . • • • . • • • • • • • • • • • • • • • • • • •  706,477 

automatIcally reguJ atmg, P. C. Ewart . •  70G, �06 "\Vhpt'l, A A Verel . . • . . . • . . • . • • • . • . • . • •  706,480 
Reversmg mp('hanIsm, O.  Crosby . . . .  . . . . . .  70 6,027 'Vheels on shafts, mcans for secunng, C . C. 
Revolvmg bal or t:Ollllter, P . •  T. O ' Brren . • . .  706.09 1 Smalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
RIddle, E Hubel' . . . . . . • . . • . . • . . . . . . . .  706,061 WhlIDptree attachment, N. Reisner • . . • . • • • 

Rmg Sec separable rlllg. "rlndow In.we and fastener, 0 .1. Jenks . . . . . 
RIV('t hpatmg and dlstnbuting system, V. 'Vmdo\\ -gnard, Culver & Lplchtentl'ltt . • • • • •  

R. Brc\\ nlllg . .  . . . . . . .  . . . •  706, 155 Wood-plate-cuttlllg m achIne, �\.. . SmIth • . • • • • 

ROCk-drIll, pprcut:;sIve, Z W .  Daw . . 706.394 Wood sbapPls,  anhfrrctlOn-collar for,  T .  S .  
Rotary engllle, " J. Masoll . . .  . .  • • • .  70G,077 C'raPl-l · . . . .  . . • . . • • • • . • . . . . . . . • • . • •  

Rotary engme, A P Charlps . . . . . . . . . . . . .  706,158 Wrench, C C .  FIelds . • • • • • • • • . • . • . • • • • • • •  

Rotat y  engmc, W .  AIRop . . . . . . . . . . •  706. ;,)72 Wrenf'h, P Taroll • • . • • • • • • • • • • • . • . . . • • • . •  

Rotary engllle, G .  E. "''''oodal d  . . . .  • • . • •  706, 485 Wrpnch , A L. Slater • • • • • • • • • • • • • • • • • • • • • •  

Rotary motor, R. C .  Sas cr 706, 1 1 6  
Rotary motor, C.  A. & 0 W Hult . . • • . . • • .  706,181 
RUtHlllg lind Se'YIng maehme, R. G .  Wood-

wald . . . . . . . .  . .  . . . . . . . . . . . . .  706, 484 
Rulf', measurmg, A LatRha\"\i . . • • . . . . . . • •  7()6,242 
RulIng devlcc, B .  H .  JOJ . . . • . . . . • . • . • • • • •  706,066 
Sat:;h-balance, J. BarlO" . .  . . . . • . . . . . .  706,008 
Sash-fastpnpr and shade SUPPOI t ,  combmed, 

1<J A Sack et . • . • .  . .  . . . • • . • • • • • . •  706.456 
Sa,Y, double admg'. G R Ppart . • • • • . . . . • .  706, 447 
Sa"llnll cal uagps, offspt mechanism for, J. 

DESIGNS. 
Badge, 1\1 .1 Kane • • • • • • • • • • • • • • • • • • • . 
}I�lag'. .A. R. Conner . • • • • • • • • • • • • • • • • • . . • • . •  
Range, R. H Wpstertield . . . . . .. . . . .  35,987, 

TRADE MARKS. 
J Gah, ay . . . . .  _ . .  . .  . .  . . .  . . .  706, 3 1 1  Bottles, preRcriptlOll, Obear Nester Glass Co. 

Bran, lllIddlmgs, blown and whIte, mIXed 
70n 046 I feed, and red dog, Listman MIll Co • • •  

70C
'
2 'N Buttons, collar. "r J. SmIth . . . . . . . . . . • . • •  

"'()(�
'
460 Cand;) , ( hocolute, F II Dow & Co . . . . . +00' '�43 Carhon hlaek, Castlp Brook Carbon Black Co. 

70fl ' ()74 CIgars, .M J. Long . .  . • . • . .  . . . . • 

706
' 

�22 CleanIng and polIshmg compound. Amel'lcan 
706;29S Pottery Supply Co. of Baltlmorp City . . .  

706 1 ( (' Collars and cull's, Cluett, Peabody & Co . . . •  

706
'

1 24 ConfpctIOIlPry, certalu named, J .  n ��aul-

SawmIll fpf'<1. A C Osboln . .  . • • . . .  . . •  . 700, 339 
Scale for 1 UII" .IY mIleage-books, computIng, 

J G Goldfoot . . . . . . . . . . . . . . . .  . 
Sf'alf', plIce. L r.r Johnson . . • • . • • . . . . . . .  
Scale. P I l ( P ,  H n Hh( I \\ ood . . . . . . . . • 

ScrapPI , VI h( ph 1I, T n Radchffe 
Hcutth" .  hllCk� t. pte • JJ :\1 Lock" ood. Jr 
Sepal aMp rlIlg'. C A K pllogg . . . .  . 

Se" i-'l PIll(' UIl1lW( tlOll, }j� ",. . Cal hwn . . .  . .  

S( " ing t tlging'R. gUIde fm • •  T DaVIS . . • . .  
Sewlllg lll .lchl lH , hutton, n.  T Stllng . • . • . .  
Se\\ mg macll l llt . ('j plet. n Noblp . 
Se\\ lllg'-m.u buH foldcr, H"Ift & Hurk . 

706
'
2-� haher . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  . 

70(! ' 
278 Dolls, E U St(,lllcr . .)8, 704, ), Dress-shields having stock met covermg, rub S{ \\ lllg m.l�hlJle ll(mmmg attaehmpnt, rr F 

D( nll lRon . . • .  . . . . . . . .  706,223 bel', Canfield Rubber Co . . . . . . . . . . . . .  . •  

Electnc sWltt:hes, Hart )ffg Co . .  . .  . . Sf''' ing IUd{ h llle Pl{ sspr-foot-Iocking meehaIl­
ll;;m, IT \ h .. h-'mm . .  

St"" m g'  lll<lthllH' t.lkp-up <.Ind tens lOn, 
706, 068 InOU��e�;:���t�����s,ll�,e�:�!�.h�

ns
A a;�al 

"
.
be

�� 
GodflC'i . . . . . . . .  . .  

Sh<lde hl .H kpt 1 Yahn . . • . . • . • . 

Hhadp hold, l' T H ).l 0\\ lIn . 
Shaft monntmg' H �I« ('Olna(k . 

RhlPld. adh{ R H (> ,  ,,7 J Mnll!"r . • 
Shoe tm mng m ac hIlH' A Epplpr, Jr . . . • . .  

Shuttpr, \\ mihm .T (; Busch . • • • . • • . . •  
Slfte l .  ,lsh. I II T.lj lor . . • . . . . . 
SIgnalIng �, sh'm .1ll<1 appal atus uS!"d t h p r ('� 

lll . ( leet rH R (, Callum . • • . • . • . . . . . .  706, 218 
Hilo , G "\" �lanlov{' . . . • • • .  . . . 706, 1W) 
H1llhon for <1ISllPllSlTlg hqnlns, A. Kleinfpldt 706,42� 
R k u t-snPPOltpl . L II Flory . . . . . • . • . • • . .  706, 1 72 
S k u t  supportf,t L IJ JLldwIPlIe . . . . . .  • • .  706,2:12 
Smokp-{ OIlsnmPI , 'Y T Kpogh . . 706.420 
Speed dpVlcP. va1'1ahle . Hansoll & G ordon 706, 040 
Speed m f chanlsm ,  vUl rahlp, R K .  Le Blond . 706, 1 86 
Spped-H gulatoI', J E JohllHon . . 706,321 
Rpmning and t\\ istmg ft amp, ring, A. 

Hltchon . . .  . . . . . . . . .  706,414 
Spokc-trghtenpr. Y J La Bauvp . • • • • • •  706,071 
RqUH I P  and PIOtr actor, combmatIon, E. 

O , h l lf' . . . . . . . • • . • • • • •  
Stacker. ha" T Cascaden, .Tr . . . • • • . • •  

Rta( k {  I ,  pnenmatIc , J II Elward . . . . • • • •  
Stacker. stra,\ , .T B Bar tholomew . . • . • . . • •  
Staglllg-<lamp, J Lally . . .  . . . •  

Rtamp attachmg and affixing machIne, J. A 

706,095 
706, 299 
706,037 
706,214 
706, 185 

ChamblIss . . . . . . . . . . . . . . . . . . . . .  706,387 
Steam engine, J A Jenney . . . . . . . • . . • • . .  706, 320 
Steel, manufacturing basic Bessemer, S. Mc-

Donald . .  . . . . . . . . . . . . . . . . . . .  _ _  706, 089 
Stlrrup-stran, L P Wellman . . . . . . . . . . . . . .  706,468 
Stone-handlmg apparatus, C N .  O w e n  . . • . •  706. 197 
Storage s, stpm • .  1 R. Recto r . . . . .  • • . • • • . •  706, 451 
Stove, gas, C FOl stpr . .  . . . • • . • • • . . • • . • • . . •  70R, 309 
Stove, heat ing , H R Oney . . . • . • • . . • . . . •  706 097 
Stovp-lp!! , f'xtension, J Barbee . . . . . . • . • . . . 706.377 
Strept-sprinkhng device, automatic, T. D 

"oung . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  706,289 

1i�00<1, pH'pa l N1 cprPlll, :\mer]can Cereal Co • •  
rood. stoc k .  Amerrcan Cpreal Co • . . . . . . • . •  
Foot-p(n, d� 1 ,  J W l\JaIllllng . . . •  . .  . . . • . •  
E�urIlltUlP polIsh. liqdld. P LeVI . .  . . • . . .  
Gas fixtlll es. Amcl'Ican T <lllk & rlxture Co . •  
Gloves or m I ttens. Saranac Glovp Co . . . . . . . •  
Ret ts, H G Bartlett . . . . . . . . . . . . .  • .  . . . •  
IT a ts. Sangpr Bros . . • • . • • • • • • . • . • . .  38, 708, 
Hats, felt, Sanger Bros . . . • • • . • • • . .  • . •  
Insect-po" dprs, W .  F Steinmetz . • . • .  
Lpathpr foot-w ear, cprtain named, R H. 

Fyfe & Co • . . .  . • • . . . . . . . . . . • .  

)ledIclll.ll plasters, Raymond & Co . . . . . . • • • •  

l\fedh me for certain named dIseases, C. W. 
Bunce . . . • . . • . . • . . . . • . • . . . •  

l\Irlk, moditipd C H Pattison . . . . . . . . • • • •  on, rOSlll. S P Shotter Co . . • 
Pamts and (,prtain named painters' supplies, 

Rtandal d  Varnish "'Yorks . • • . • • • . . . .  
PepsIn compound, B L. Maltbie • • .  . . . .  . .  
Remcdips for treatment of the hair and 

scalp, Altenheim Medical Dispensary . 
RIbbons, silks, satins, and velvets, J. K ridel 

Sons & Co . • .  • .  • . . . . . . . •  . 

Rooting, fahrIe, Kansas City Rooting & Cor-
rugatIng Co . .  . . .  . .  . . . .  . , • . • •  

Seals, eertain named. E .T Brooks & Co . • • •  
Talcum po-w der, H. N SIegenthaler . .  • . 
Textilp fabrics, cotton and silk woven, 

Da vies Textile Co • . • . •  . . • . • •  • • • • • •  

Tickings, Amoskeag Manufacturing Co • • • • • •  

LABELS 
"Adrian . "  for flour, Detroit Milling Co . . . .  
"Alt Nurnberger Brau, " for beer. G rand Ra nids Brewing C o .  • . . . . .  . .  . . 
" Aristypho, " for Cigarettes, Aristvpbo Co 

(Continued on pa(Je 112) 

706,265 
706 , 1 09 
706,065 
70(;, 029 
706, 349 

706, 488 
706, 042 
70ll , 1 27 
706, 208 

35, 98'6 
35, 985 
35, 990 

38, 739 

38, 723 
38, 703 
:38, 71H 
38, 732 
38,717 

38, 735 
38, 711 

:18,719 
.{S.705 

38,706 
38, 740 

38, 722 
38, 721 
38,724 
38, 729 
.,8,736 
38,741 
38,712 
38, 707 
38, 709 
38,710 
38,731 

38,71.l 
38, 727 

38 725 
38,720 
38,703 

38 704 
38,726 

38,728 

38.71 1 

38 7<;7 
38, 7:18 
3R,no 

38,715 
38, 71 6 

9, 361 

9, 331 
9 ,348 
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WOOD or METAL 
Workers �� 

Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Cat ... tlogues 

A-Woad-working 'Machinery, 
B-Lathe�. etc. 

ST I L LS O N W R E N C H  
which i s  particularly adapted for t Ul'ni lW out t h e  betit 
work 'withollt cl'us1riJ!(J the  pipe· i n  the lea�t. All pa.rts 
are drop-forged. Once tried, it is alway s u :sed. It bas 
many imitations but no equals . See explanatory cut�. 
Price list on application to 

W A L W O R T H  M A N U FACT U R I N G  C O . ,  
1 28 T O  1 3 6 F E D E R A L  ST· , BOSTO N ,  M A S S .  

T H E E U R E K A  C L I P  

" Be l l ' s  barbw i re l i n i m e n t , · '  for liniment,  G .  
W .  B e l l  & S o n  . . . . . . . . . . . . . . . . . . . . . . . . .  9, a43 

" Blue Bell , "  for tlour, Detroit �li11ing Co . . .  9,3()O 
' · Chase & S a nborn Seal Brand Coffee, " for 

coffee, Cbase & :Sanbul'n . .  . . . .  9 , 056, � . Bii7 
· · C olorado Rocky )iOlw t n  in COllgh Hnrl 

C a t n l'l'b Root, ' ·  for : I  Tllt'd k i l l l ' ,  B l :l Il -
chard & )Ie l n t Y l'e . . . .  !), :�.t� 

" ( 'ook ' s  Bud\Y('iser , "  fol'  l Iott l,·d 1 11' 1 ' 1' ,  F. \Y . 
Cook Brewing Co . . . . . . . . .  H, : :;jl) 

, . E l i x i r  Ovarans, " for a lIled i e i n , ' ,  \\. . H .  
Nphion . . • • • • . • . . . .  !) ,;),J . .J, 

· ' Frntonie, " fol' H ton ie IJI:'vt-'l'lIgl-',  �ol1thel'll Ca l iforn ia ClwUl i e a l  Co . . . .  
· · ( i- Iol'i a , " fot' Hour, D d l'oit )Ii l l i n j.!  Cu . . .  

1-I" 1 '("nl, ':-; Rip 1'1'0('[ Glovl's, " {ot' gIIl Y I ' � ,  
S c h w a r t z ,  Schiff!'I' & Co . . . . .  . 

· · .John L'ltoul'. Cog nac 1 8f18, "  for hl·H 1 Hl�· , 
K K l' a ll �  & Bro " . . . .  . . . . . 

. · L:t ( 'u rnl ita , " for c i g- :l l'S, C. Rtut7..  It J1 I'Ul . . 
· · Pi u k  Hose 'Y i l l t ' , " for whw, POlw l  & f; 1111-'1' 
· · (lll(·PIl Quality , "  for B u rgundy Will t ' ,  Sil'gt'l-

('oop!'r Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
· · :-;, 'a '\\'0111 , " fOI· ('off,'I-', SO ll th l 'rll ( ' o fft·t· Co . . 
· · 'l' a rllu i lJ i n s , " f01' eigHI ':-I , ( ' . :s t u t z ,  II fi rm . . .  
· ·Tht-' Famous Ripper, · ·  for ciga rs, J. H .  

Bloch . . . . . . . . . .  . . . . . . . . . . . . 
· ·Th ... Lind s('.'" , "  fOI' c l'a c k t' l'� ,  N. B, Lindsey. 

PRINTS. 
· · Yit·lllJa :sa usagt ' , · ·  f o r  Y i P l l l i H  sll lisagl' ,  Ar-

mou r l'acking C o  . .  , . . . . . . . . . . . . . . . . . . .  . 
. .  ,y(, S p l l  Masnrit l '  :-5afp Explosivf> , "  for an 

pxplosiv0.  ::\Ills l Ir i tt' Explo�ivp Co . . . . . .  . 
· · Z H pba , · '  fot' shoe-polish,  K. J. QUilill & Co , 

n , :�-w 
H , :{.'j!1 
!I , ;�-n 
! I . ;�rl-l 
H . :�-!Ii  
!) , ; :;-) : :  
! I , ;_�;j:l 
n, :m.-) 
n. ::-+7 
n, 3-15 
n, �;;8 

5-:10 

5Ba 
538 

A vrintt'd copy of tlw spt'citica tion and drawing of allY p �l t c n t  i n  the fort'goiJlg l ist , or any pa tcnt i l l  pl'illt lSsu(>c1 sil lett 1 �6: : .  w i l l  I J\ '  fUllnislwd from this office for ]0 Ct'n t" s ,  provided the nam(' and 
nurnh(�r of the patellt  dt:' s i l'pu and the uate be 'Jlhe most useful article ever in venten = 

101' the p urpose. I n d i s pensabl� to La\\,­
Yel's. Editors, Students, Bankers. Insur­
/Ulce Compan i es and bnsines� men gen­
eral ly. Book marker and paper clip.  
Ooe� not mutil ate the paper. Cun b e  

� �i��l?��' Address )IUll l l  & C o . , 361 Broadway, New 
� Canadian patents may nuw be obtained by tile in­�.� Ventors for any of the inventions named in the forl'­- g o i n g  list .  Fol' terill s  and further particulars 
� aodl'pss Munll & Co. , 361 Broadway, New York. �,�et�e��dt�1IIli i�����D�i!. ;cra{�n2��s and notion dealers. or b y  m�iI  on receipt 

of pI"iee. Sample caro , by mail, free. :llan-
t!i�

t
u��� �ox'i�l,l1fll!��.:a�ld����Y. 

TRUSCOTT MARINE 
MOTORS. 

Tile silnplest, 
most I)owerfu l ,  and 

speed g�����:t 
engines 

of their class u 1)011 
the market. 

Made �i ngle. double, and triple 
Cy�1�i

,����i��tPr��o
l �

d
40

f
�

r
p. 

Cataloo for n. askino. 

NEW BOOKS E TC. 

JOHNS HOPKI;\'S U!\IYEHSITY STUDIES IN 
HISTORICAL AXD POLITICAL SCIENCE. 
J. M. Vincent, J. H. Hollander, W. 
W.  Willoughby, Editors. State Bank­
ing in the United States Since the 
Passage of the National Bank Act. 
By Geo. E .  Barnett, Ph.D. Balti­
more : The Johns Hopkins Press. 
1902 .  Pp. 117 .  

NOTES OK THE COKSTRUCTION OF THE VIO­
LIN. By W. B. Coventry, M. 1. C. E.  
London : Dulau & Co. 1902 .  Pp.  
xi-80.  3 2mo. Price 75  cents. 

Mr. Coventry has written a book which it  
is a p leasure to read.  lIe tells us in a very 
entertaining way what e lements must enter 
into t h e  constru c t ion of violins, and some­
thing about the work of the old I talian and 
French viol in-makel·s .  The publ ishers haye 
brought the book out in a very nea t dress. 

UNCLE SAM TRL"STEE. By John Kendrick 
Bangs. New York : Riggs Publish-
ing Company. 1902 .  Pp. ix-342 .  

Watch 
Accidents 

will happen I That's why your watch 
works should be protected by a strong case. 
Gold alone is soft and bends easily. It's 
used for show only. The JAS. BOSS 
STIFFENED GOLD WATCH CASE 
resists jar and jolt. Keeps out the dust • 

Reduces the expense of repair. Adds 
many years to the life of your watch. 
Every JAS. BOSS CASE is guaranteed 

THE 

THOUSAND 

ISLANDS. 

There may, be somewhere on earth, a 

more delightful region than that of the 

Thousand Islands, but. if t.here is, it has not. 

been discoyered It is the Venice of A mel'­
ica, but alsu has good hotels that can be 

kept warm if there shall happen to be a 
cold, rai ny e,·ening·. It is as fine as the 

Bay of Narles. with 2,000 picturesque 

Islands scattered along the twenty-fh-e 

miles of one of the most beautiful ri ,'ers 

in the world. You can find out a great 

deal regarding it in No. 10 of the " Four· 

Track Series, " H 'fhe Thousand Islands." 
Copy will  be mailed free on receipt. of a 2-

cent stamp by G eol"g'e H. Daniels, General 

Passenger Ag'ent, New York Central & 
Hudsun RiYer Railroad, Grand Central 

Station, New York. 

for 25 years by a Keystone Trade-mark 
stamped inside. You must 
look for this trade-mark. 

Consult the jeweler. 
Write us for booklet. 

T H E  KEYSTONE 
WATCH CASE COMPANY, 

Philadelphia. 

Apple Economical Gas Engine Ign iters . 
Ar" Jlositi\'ely the hest built  fUl 
StationarY, Automobile allJ i\l a­
rine Gas · Engines, either touch 01 

���:I(;�rs
s
���r�h�Y�!���lfa��:�rtJ 

a�f � �� 
: nitillJ! Dynamo..:, 3lag-uetos, G O \" 

I allOTS, Coils. Plugs, etc. "'rite ff)l 
printed mfl.ttH. The Duy toll Electrical �lt'g. Cornpou J .  

, N o .  8 u  South St. Chir St., Da.Yton, 

I, Ohio, C. S. A .  
N e w  YOl k stOCK carried by Ch:ll'; E. I 

, Phiiarit'lphia Office, The Bourse ; Chintgu I St. Louis stock carried by A. L. Dvke, Unmtlr 

i ALL W H n  OPERATE AUTOlllOBILES1 
LAUNCHES and 1l10'l'OR CYCLE,,; 
witl flnd our booklet interesting reading. I It descr bes spark plugs. batteries at.c1 other 

I useful sundries Jor the gasoleTle motor. Sent free. 
L IBKltTY ]O�LE')TRI C A L  S IJ PP L Y  ()('., 

1 3 6  Liherty Street, New Y ork. 

1 .��......, 11 1 2=inch Pipe C1It off and 
• Threaded with ease hy one � man and a 

--------�--------��------- THE STEAM TURBINE ; THE STEAM To the reader who knows )11'.  Bangs only a� Engine of Maximum Simplicity and of Highest Ther� 
" WO LV E R I N E "  a writer of very humorous tales the present mal EfII�ieIlCY . By Prof. R . K 'l'burston. A valuable 

1 -, {(or:}'" • F O R B E S  

��� P�m��e��iz('g lp�op�rIgl��Y' • • book w i l l  come a lmost with a shoc
'
k of surprise. �?�'��deC;;g��I;�

e
f
s

{IW:���U\h��.>:,�:�s\
f

ri�t��r.
e

n��: Gas and Gasohne Engines . "lany w i l l  hardly recognize the hand of the I etc. ; with exll au.t i v e tables giving �be result of t es�" 
STAT I O NARY d M A R I N E  I and much "eneral d ata on tbe suoJect. Cont!1I11ed III 

. . .  
an . man who wrote the " H ouse Boat on th SUPPLEM E"T Nos. 1 3 06 1 3 07 and 1 308. Price 10 

easy. Send for Catalogue. 
M A C H I N E  "'0. 30. T H E  C U RT I S  & C U RT I S  CO . .  Hange }'-2 in .R. & L. 6 Garden St, .  B�;dgeport , C o n n .  

" 'rl�lri��lG:� Mn���e
o
gJl6:��:���� �tyx" and "�lr. �apoleon Bonapa rte of COl' .  cents each . For sale b y  MJnn & Vo. and all newsdealers 

��!."e:.
h e

Il���l��� �g�I�:n:�J ��. sica. ' " ( "ne le Sam Trustee" is  a brief sketch ---------------------
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gineer. Ab.,o!ul ely sa,le. Mfd. by of the history of Cuba, compris ing a consider-
W O LVER I N E  M O T O R  W O R K S .  a t i o n  of relat ions whic h for a century Ol' more 

J;��';[R:��de;: illicit . have existed bet ween the peop l e  of that island 

T O O L S 
FO R M E C H A N I CS. � Send for  Free Catalogue  N o .  1 6  B.  � 

The L. S. Starrett Co. , Athol ,  Mass . ,  U .  S .  A. 

P E R F E CT - P U M P  - POW E R .  
Is attained only In the 
TA B E R  ROTARY P U M PS 

They a,re mechanica] 
� impl e  and dl lrab le.\\, i l L  
pump bot or col d fluid. 
tbin or thick. Requires 

no skIlled mechanic Most 
power at least cost. Al1 parl.,� 
interch angeable. :Made of 
i ron, steel or bronze . Can be 
d rivpu by belt, motor or en­

gine attc chment. Large li l ustrated· Catalogue /,I'ce 
TABER P U M P  CO . , 32 We l l s S t . ,  Buffa lo ,  N . Y  .. U. S . A . 

If you want the best C H U C KS,  buy Westcott's 
Little Giant Double Grip 
Drill Cblle " s. Little Giant 
Drill Chucks 

Chucks. Plain Universal Lathe 
Lathe Chucks. Matal by_ 

Co., Oneida, N. Y., U. S. A. 
English. French. Span'ish 01' Germa11 . 

AT COT.lTMBIAN EXPOSI'J'TON. EOO. 

Beauty of Design 
is one of the desirable features 
about our engine wbich ha� not 
been develC'pert so mu(·h by other 
make .. s. We have the usual ad­
vantages of a g ooc gas engine and 
also give you neatness and good 
looks, which makes an Ornament 
of your Power. Send for full par­
ticulars and new booklet giving 
sectional view. 
JlARDY MOTOR WO R KS, Ltd. 

Port )furon, M1ch. 

FRIGTION DISK DRILL 
FOR L I G HT WOR K .  

Jla!.' The@e Great Advantage 8 1  
The speed c a n  be in"-tantly changed from 0 to 1 600 without 
stopping or shiftI ng belt". Power a.pphed can b� ,g'radua�ed 
to drive. with equal  s lfety. the smal!t:st or. larg-.:st dnlls 
within its rang-e-R wondt!rflll economy In time and great 
saving In dri l l  breakage. Q:::ir Send for catalogue. 

W. F. & JNO. BA RNES CO., 
Established 1872. 

1999 Rub;y Street, 

and our own eountry, a statement of the re­
sults of the Spanish war. in so far as it  in­
volved Cuba alone. and a general statement of 
the conditions p revail ing at the beginning of 
the American campaign . �I r .  Hangs' connec­
tion with H a rper's ,,'eekl y  natll ra l l y  p laced at 
his  disposa l a vast amount of material .  which 
he has used in the writing of his book. 'l'he 
text is accompan ied by many i l lu s t ration". 
THEORIE DE LA LLNE. Par H.  AndoYbr. 

Paris : C .  Naud. 1902 .  16mo. Pp. 
86. Price 50  cents. 

Prof . Andoyer has presented in this mono­
graph of his all that we know of the mechanks 
of the moon. H is book is simply packed w i l h  
information. I n  t h e  comparat ivel�' sma l l  num­
ber of 8 6  pages he has managed to tel l  us 
everything tha t the modern astronomer knows 
of the motions of the heavenly body which is 
nearest llS. 
NOTES ON LEAD ORES.  

and Properties. 
F.  G. S .  London : 
& Co.  New York : 
Company. 1901 .  
Price $1 .  

Their Distribution 
By James Fairi(', 

Scott, Greenwood 
D.  Van Nostrand 
16mo.  Pp. 64 .  

T h e  l a t e  James Fairie some years a g o  pre­
pared a series of technical articles on lead 
ores, which proved of unusual value and in­
terest.  These articles have now been col lected 
and published in book form. Coming as they 
do from a painstaking and practical geologist. 
the�' should be welcomed all the more so since 
t h e  l iterature on the subject of lead ores is 
only too l i m ited. 

GEOMETROGRAPHIE OU ART 
TIONS GEOMETRIQUES. 
1 6mo. Pp. 87 .  Price 

DES CONSTRVC­
C. Naud.  1902 .  
5 0  cents. 

Geometrography is  but a mere detai l  in tbe 
science of geometry ; but that deta i l  is  of such 
importance and interest that a discussion of 
its varions phases should prove of interest. 
l" urthermore. the comparative novelty of the 
topic renders a treatise in which it  is  dis­
cussed particularly valuable at this time.  

The first part of this present book com­
prises a very short theory,  which Is  nothing 
more nor less than the indication of notations 
with adopted conventionalities. The second part 
is  a development of the preceding studies, and 
t reats o f  various relative constructions wel l 
known and of exceeding Importance in geom­

I etry. 

Suitable for your handwriting from a sample card of 12 leading num­
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPfNCfRIAN PfN CO. 
349 Broadway, New York. 

Manufactory Established 1761. 
LEAD  PENCILS, COLORED PENCILS, SLATE 
P ENCILS, WRITING SI,A'rES, INKS, STATIONERS' 
R UBBE R  GOODS, RULE RS, A RTIS'l'S' COLORS. 

78 Reade Street, New York, N. Y. 
GRAND PRIZE,  H ighest Award , PAR IS ,  1 900.  

RiderAgents Wanted 
sell overstock ot 
half '  actO'1l cost. 
Models. 

comp-etc $8. 71i 
D4NallICJJr. ," ��:�G:�: S9. 7& 

. 1I<.u', $10.75 
Ram $11. 75 

you want at 

W E L L DRILLING 
M achines 

U ver 7 0  sizes and  sty les. for drilling either deep or 
�hallow wells in any K.ina of soil or rock. Mounted 
(JIl w h eels or on sills. With engines or norse powers, 
Strong, simple and durable. Any mechanic can 
opera.te tbem easi ly.  Send for catalog. 

WILLIAIlIS BROS., Ithaca, N. Y. 

ohe Eck 
Electrical 
M ac hi nery 
embodies :tI l  desirable features 
known to the art. J·IJghl v effi­
c i ent. durahle, noiseless,' well 
fini�bed. l\bking a. limited 
I i n �  from 1-32 to 5 H. P. In 
large quantities we can make 
them right and sell them right, 
Get the best, 32,000 sold. 
E<>k Dynamo and Motor Work., Belleville, N. J. 

Sci�ntific }fm�rican 
Building montbly 

VOL. 33. 

JANUA R Y--JUNE, 1902. 
2 7 8  I I l ustral ions .  1 2 0 Pages, 6 Tl nt·B locks .  

The Tb irty-'l'hlrd Volume o f  tbis beautifully il l ustrated 
and finely printed l\iontb ly "\ia�azine. comprisin� the 
number� January to Jun e, 1902, is now ready. 

• • •  SPECIA L FEATIJRES • • •  

ILl, USTRA TIONS • • •  

The volume contains 6 tinted cover pages and 278 
illustratI Ons. including- many flne examples of 
���:r:s.
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graphs of agricult ural d etans . porches. doorways, 
mantels. etc . •  are esrecially hel pful and sng,restive. 
The lllustrations of tbe Buildmg Monthly are rr r.de 
i�?�;l�e�iJ����:�n !f��l

o
3�

a
r�: t��s��

e ��i ��: 
companied Wlth full sets of plans. 

TALKS WITH A RCHITECT S  • • •  

This interesting series of conversation� with emi. 
nent architects by Mr. Barr Ferree comp ri sps im. 
gortant talks with Mr. rl'homas Hustings on "Siome 
o��������:�

o
Te�:���

r
il�hs���i�����'Io�t�� Mr. Charles A. Ricb on .• T h e  Oevelo)"lment of the Small College ,. i Mr. John Galen Howard .. m " The 

Beaux-Arts A rchitects " ; M r .  J. Monroe Hew1ett 
on I I  The Architect and the Municipal ity " ;  and 
�';ns�r

e
��li�l:; 

Morse on .. Tbe Durability of Steel 
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( 8661 ) I. L. asks how to metalize in· 
sed :.; so a s  to rprHh� r tlH'lll capab lf' o f  ( 'outing 
by t h e  galvanoplastic  IH'o( 'ess.  I h a v e  tried 
phosIJhol'uS and b i s n l p h i d p  01' eU l'hon, iJut fi nd 
i t  very dangc}'( .. Hl S ,  as i t  is l i a h l �' to iJu rst in to 
li a m e s  i n s t a n t l j.' .  A .  I ) i s s o l v e  1 ounce of phos­
p ll O rll s  i n  1 pound o f  bisll lphuret o f  carbon 
hy fre(IUcnt a g i t a t ion.  Add to th h;; s o l u t ion 
l - ;{ pound of beeRwax a nd m u t ton t a l low 1 - :3  
p o u n d .  H i s s o l v e  by g e n t l e  h e a t  and gnard 
ag'ainst fi n" ,  as the ln ixtul'e is  v e ry infla mmable.  
To t h i s  a (l d  1 p i n t  o f  spirits  o f  t u rpentine 
and :2 o u n ces o f  p u r e  u n v nl(' u n i zed rubLe !' di'3-
s o l ved w i t h  1 pound o f  aspha l t u m  in h i s u l ­
p h a t e  o f  c a r b o n .  "'hen the s o l u t i o n  i s  com­
p l e t e .  i t  ("an be a p p l i e d  to inseds. flowers. etc . •  

w h i c h  are then dipped i n  a weak s o l u t i o n  of 
nitrate of s i l v C' r  0 1' c h l o ride o f  gold.  I n  a 
few minutes the a rt k les a re ("overed with a 

rte pend:s on the careful treatment of it. 
Xothing 80 reduces the wear and tear 
and aids it i n  ISmoot h l y  running as 
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( 86 6 2 ) E. H. writes : I have need of with 
a resistanee of � 3  ohms in the forlll o f  a s t r i p  
o f  (j-prman s i l ve r  :YH i n e h  w i de, :! -!  indIes long. 
L l () v'� thick must i t  be, 01' w h a t  gage ':  If  I 
N h o u l d  lU5e it 1/� i n c h  w ide, �4 i U l'heH l u ng, 
what gage must I use ': A .  '1'0 get :2 ;)  o h m s  
re:-; istan('e with a s t r i p  of German s i l  vcr V:! indl 
wide and :!4 indll�s lung w i l l  require t h a t  i t 
be flve m i l l io n t h ,  of an inch thic k .  If it be 
:YH of an i n c h  w ide.  it may be a thought 
thicker.  (i e r m a ll .s i I YC' r  h a H  1:'; t i me::.; thp resist-
anee of ('oPll e r .  I l CU( 'P  a (' oppel' w i n� for t h e  
s a m e  s i z e  nlight be �ti  x :2 feet o r  :2 U  f e e t  l o n g .  
And if  � t)  feet h a v e  :.! ;)  ohms.  one o h m  w i l l  be 
1 . U4 feet l ong. ( hl l· \v i r e  t a b l e  g i n ' s  X o ,  HH 
w i re as haying 1 . :.!O f e e t  p e l' o l n n .  which i H  
n e a l '  e n o n g h .  l i enee a ( ;' p r m a n  s i l v e r  w i r e  o f  
t he same s i z p  wou l d  have :.! �. ohms fo r a length 
of :.! feet,  Tlw problem fhen i s  to ti nd the 
t b k kness o f  a p l a t e  whose se(' t i o n a l  a rea i s  as 
great a s  u �o. :�!) w i rl', and whost' width is 
a h a l f  iUl' h .  TIlt' diameter o f t lIP wire is 
O . ()O;\:i;\ i n c h .  Its a rea is  0 . 00001 s q u a r e  i nc h .  
One-half  of this i s  0 . 001100" inch.  

( 8663 ) R. R. S. asks : Why cannot 
the h i g h - v o l tage a l t e r n a .t i ng' t: u 1'renb!; induced 
in the secondary of an induction coil be 
changed to d i r e c t  (' urrents a n d  used the same 
as o t h e r  currents of high v o l tage '� A . The 
induction o f  an a l ternating e .  m. f .  is  a neces­
sity o f  the action of an interrupted direct 
current.  "�hen the p ri mary c i r c u i t  h; made, 
t h e  induced cunent i n  the secondary i s  i n  
t h e  opposite d i rection f r o m  t h e  c u rrent whieh 
i n d u ('{.)d i t ,  since t h a t  is the p r o p e l' effect of 
a n  inerease o f  mag-netie tl u x  upon the turns 
of the winding ; when the p r i m a ry e i r(' u i t  i :-;  
lwoken. the o p p o s f t e  e if e e t  is  producl�d, a n d  
t I I P  induced c u n'pnt i t;; in the s a m e  direction 
as that o f the C U l'J'ent whieh induced i t .  The 
induction o f  an a l ternating current by an i n ­
t e r r u p t e d  d i r e e t  c U l'rent is  therefore a n e c e s ­
sity,  Now, as to the trunsfonnation of s u c h  
an a l ternat ing current into a d i rect c u n e n t .  
When a condenser i s  e m p loyed w i t h  an induc­
tion coil .  the induced e .  m .  f .  upon making 
the primary circuit i s  much weaker than that 
whieh is  set u p  by breaking the c i r c u i t .  Be­
cause of t h i s  faet, when the spark term i n a l s  
of a n  induetion c o i l  a r e  separated so f a r  that 
the e .  m .  f .  set u p  upon making the p r i m a ry 
e i r c u i t  cannot throw a spark across the gap 
between them, the spark passes only upon the 
breaking o f  the p r imary c i r c u i t ,  and the in­
duced current i s  a d'i rect current, acting by 
impulses, there being a s  many i m p u l ses p e r  
s e c o n d  as there are i n t e r r u p t i o n s  of the p r i ­
mary c u r r e n t  at the v i b r a t o r  0 1' inter ruptel· .  
This is  the method i n  which induct ion c o i l s  
a r e  ordinari l y  u s e d  for experiments.  I f  o n e  
wou l d  see the s p a r k  at m a k i n g  t h e  primary 
e i rc u i t ,  h e  can p roduce i t  by bringing the 
spark ter m i n a l s  nearer toge ther, t i l l  a spark 
i s  produced upon making the p r imary circuit .  
This spark i s  from positive to negativE' in the 
opposite direction from the spark upon break­
ing the primary circuit.  No way has been 
discovered for using such an a rrangement a s  a 
source of power or for l ighting lamps,  so that 
i t  can compete with the a l ternating-current 
dynamo, generating an electromotive force 
high enough for a l l  practical  purposes. Any 
transformer i s  operated at some loss, and the 
induction c o i l .  throwing a spark th rough a 

wide gap of a i r, is n o t  an econo mical trans· 
former. 
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The Scientific American 

Cgclopedia of Receipts, Jotes and �nelies. 
1 5 ,000 

Price, $ 5 . 00 in Cloth . 

RECEIPTS. 
$6.00 i n  Sheep. 

734 PAGES. 
$6.50 in Half Morocco . 

This work has been revised and enlarged. 

900 NEW FORMULAS. 
The work is so arranged as to be of use not only to the 

specialist, but to the general reader. It  should have a place 
in every home and workshop . A circular contai ning ful l  

TAB L E  O F  CONTENTS will b e  sent on application . 

Those who already have the Cyclopedia may obtai n the 

1 9 0 1  A P P E N D I X , 
Price, bound in cloth . $ 1 . 00.  postpaid. 

Post Free. 

M U N N  & CO.,  Publ ishers, 36 1 BROAD WAY , NEW YORK C ITY .  
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S AVAG E .OROUCil'- IftSPEcTIONS ! 
INSURANCe ! 

Only Hatn merless Repeat- ' � � y ST U R DY 
ing Rifle in the World. \.....!--en w'U. � STEAM 
HIGHEST .. CAR 

A6AffiST' LOSS • OR : 
DAMAGE • TO : Development $750 Elegantly  Designed. 

Mechan ica l l y  Perfect . 
One Hand Cont ro l . PROPERTY ! 

LOSs�upe j 
, INtiRY ! r .  ��?� ! �1>OIII'O.PomIOSIOi'1'lJS .. ' Constructed to shout !o;ix Different Cartri dlles. 

JIU\l·l'lJV� LAl'L '1 1 Adapted for GRIZZI, Y BEA RS & R A B BITS. 
"'}I.·�'_DEIl1' "".&I'tWIIWII ,v,aaPRronmrl' ! .303 and 30·30 Cali bel', 

"'���r� rt.���=:11 Every Rifle thorougbly guaranteed. 
����_H_� ....... _..-......... !i I Wnte for new I l lustrated catalogue A . 

.... .. T I ........ T � � ........ T I SAVAGE A RMS CO,. Utic ..... N .Y.,U. S .A. 
� � ...1..... ..... '-' ...I..... Manufacturers of SA V A GE llIallazine and lliallnetic Hammers. 
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�l\\� tf1!ils 1 -·------------------------------------,------­

B L U.�,,�,!Itr!I�IS (6", """",J) ;,,  Ih, .. !TId,1 'O(l-mq, non "0], 'no 

I ilrla OO·t MAt�r r yplo &; 7 50 V b V V " b bl I I Y IlRO·CARBON. 

20·Mlle Speed. 

S i n g l e  and D o u b l e  Cyl i nd e r  
Wat e r  Coo l ed  

They b'lve been thornughly 
tried nno found true. 
Went through the loo-Mi le Long 
Island t6St without a SLOp. 
&, 7. t I S i n g l e  Cyl i n d e r  
9 .  1 1 J H. P .  1 Do u b  e C y l i n d e r  

The  price i s  extremely low. 
'l'he results bave been proved. 

CHARTER ENG I NE  
USED ::YA:yLAb�E 

FOR A N Y  P U R PO SE 
Stationaries,  Portab les .  Saw i n g  Q ulli t s ,  

H o lsters,  E n Q i nes  a n d  Pumps .  
FU�l.-Gasoline. Gas, Disti lJate. 

s;�gn{�rs.l �:ii:lSt�� �titf:'jJ��v�;UZN i�d.;,i . 

20 per eent. Gradel". 

lOO .. .\Ille Gasoline Tank. 

SOO.lflle \V ute .. Tunk. 

1100 lb.. 6 II. J'. Actu .. l. 

;�-,-:.;>��i 
. -" . , ��� {- ."- � 

ENGINE 
16NITERS , 

LATEST TY PE . B E�T M A il E .  ' 

Sole Agent 
A. H .  F U N K E ,  1 0 1  Duane  St reet , New York .  I CHARTER GAS E N G I N E  C O  . •  B o x  1 4 8 .  STE R L I N G . ILL

.,: 

.or Marine, AutullloiJile or Statil)lHlry 
Engilll:!s. Fully Guaranteed. 

v.'ritl:! for Circuiar. 
The Carll fllic & }""Inch C o., 

t33 E. Clifton A ve.. Cincinnati, Ohio. -
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I ROQUOIS MACHIN E  COMPANY 

e ?-.ianufacture under pat.-:nts 1001'.0'"'" t'ni,",,�d, Pl,,;n, I);�" Fac, If:�� (1IiETDIL J.!It,!i��:TN�� STEAM G R I N �I�E�R�' ''�I!�!, IN E S I 150 N u��uu Street. N E \V  Y OJtK, U. S. A. I . "  n Y (·H·B U Ly. a  CO 
_. . ,r'f'o\l· HAVE·AHOr-s!.,t!. IT' e H I CA G o · m· u s A·' 

CARRIAGES 

G ROUT BROS. 

A R E  

Because they 
are reliable 

and 

reasonable. 

O RANGE. MASS. 

CRUDE  ASB ESTOS 
D I R E CT F R O M  M I N ES 

P R E PA R E D  R . H .  M A RTIN, 
ASB ESTOS F I B R E OFF ICE , ST. PAU L  B U I LDI NG 
for Manufactu rers use 220 B ' way, N ew York. 

THE MOST MODERN AUTO 

ELMORE AUTO MOBILES. 
Practical, Durable 
Efficient. Easy to 
��e��.r o�OUa;le ��l 
i n n e r  m o t o r , 
smooth I!liding mo 
tion. 2monels, $800-
$15OCI. Get furtber 

. lnform�tion free. 

THE NEW MARSH MOTOR CYCLE 
Model 1902. Price $175. 

A Gasoline Motor made with crank·disk, shaft in one piece, extra 
strong beari.n�8, exhaust valv� mechanifl.m entirely wlthin base, 
perfect lubrICation, secured agninst dust, carburetter of the float· 
feen. type which has reached the greatest perfection. Tbis 
Motor Cycle is the latest acquisition in the art. Made of the 
best material, simple and perfect in every detail. Con�tructed 
by high MkiUed experts in every department and is without a peer. FuH de8criptivp circular on application. 
MOTOR CYCLE M A N U FACT U R I NG C O . ,  Brockton,  Mass . , U.S.A.  

Free Tuition in the 
Kodak Correspondence 
School of Photography 

FOR LIGHT A N D  M E D I U M  WO R K  
this new 14 Incb 
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. to every owner of a Kodak or Brownie 
Camera who purchases a one dollar copy 
of .. Picture Taking and Picture Making." 

Circu!a, by maU 
upon request. 

E-ASTMAN KODAK CO. 
Po.ochesler, N. Y 

The Frank l i n  Gas Eng ine  
One-llaif Uor�e I'owt'r 

wortb $100 complete. We sell all neces­
sary castings. materials and deta�� draw· 
�5N�:����i�is ��� �r�:t��ku��tg
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h
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horizontal form. 'P�inished parts sold 
separately. Runs by gas or /ita.solene. 
FOT boys and men with a mechanical 
turIl. Write for circular 9. 

driving power is strong and po�itive-the 
�i�-���R ��g� glllt�i���et�a;(�I��t�P�::i 
ing matter on request. 
B. F. BARNES CO MPANY,  

�t��n
f
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1 cent per hour. Se�d for l ists. including Stereopticons, 
Moving Pictures, �hdes and M lCroscopes. 

W I L LIAll1!O;, BRO W N  & EARLE. 
Dept. 6, 918 C hestnnt St . .  Philadelpbia. 

50 Y E A R S '  
E X P E R I E N C E  

Model Shop PARSE1.L & WEED, 
T )(  E V l e T 0 R 1211·131 We.t Slot St" New York. 

�!���""���,p."�l ACHIS � LAUN(HfS · · -PATENTS 
Capacity of Air Pump, 80 pounds pressure on 

Tanks or tire". (OPEN OR CABIN) 
Capacity of Water Pump, 3 gal lons per min­

ute against :!OO pounds boiler pressure. Mal"ine 6asolene EnAines 
l' ItI C E, Sao.oo EACH. !5 

T R A D E  M A R K S  
D E S I G N S  

C O P Y R I G H T S  cl c .  
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leading manufact.urers of steam carriages. 
OVERMAN AUTOMOBILE CO. , 

7 East 4211 Street. New York. 
Send for Illustrated Circular. 

This Caniage is Equipped With ._ ••• 

American Tubular Steel Wheels 
AMElIUCAN TUBULAR WHEEL CO., 

Dept. C. Pittsbul'll . Pa. 

Row Boats and Dealer in Boat Fittings. [ bave on 
band boats built and ready for delivery, guaranteed 

in every way to .e:ive 
perfect satlsfactioll. 
If you would bave 
tbe best of boat con­
struction at reason· 
able prices write or 
call on 

AUG. J .  FR ITZ 
180 Main St., We.t, 

Rochester, N. Y. 

Anyone sending a sketch and descrintioll may 
quickly ascertain our oDin ion free wbet.her an 
invention is probably patentable. Communicn· 
tions strictly confidential. Handbook on P:Jtents 
sent free. O ldest agency for securing- patents. 

Patents taken through l'-1unn & Co. receive 
special notice. without cbarge. in tbe 

Sci¢ntific Jlm¢rican. 
A bandsomely iI1ustrnted weekly. Lar�est cir· 
culation of any SCientific journal. Terms. $3 a 
yea.r ; four month '. a;1. Sold by ali newsdealers. 

MUNN  & CO . 36 1 Broadway. N ew York 
Branch Ontce. H25 F St. 

lJIJe Best Thing on Wheels 
ALL ROADS ARE ALIKE T O  

Ohe O LDS M O B I LE  
R.UNS EVERYWHERE 

Nothing to W .... tch but the Ro .... d Ahead. 
Our new red catalog i1hstrates and describes tt in detail. 

THE PRICE IS RIGHT 
OLDS MOTOR WORKS, DETROIT. MICH. 

Shaft 0, ive. 
N O  CHAIN .  

CAN 

SH I P  

AT 
ONCE.  

NIW IN6lAND WAT(HIS 
have a world-wide reputation 
gainea by resuHs as accurate timekeepers. We make all 
sizes and. sty les. We sel l only 
complete wat('he�. Catalogs 
sent on req uest. 

N E W  E N C L A N D  WATCH CO. 

T H E  STAN D A R D  ACETY L E N E  LAMPS FOR V E H ICLES 
OF A L L  SO RTS FOR  YEARS  H AVE BEEN 

SOLAR LAMrS 

From the time of the introduct iOIl (If A('etylene Gas 
there bas been onlv one lamp that would stand every 
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o
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Jogue tells all about Sular Lamps of all kinds. 
po- SEND FOR IT. 4d 

BADGER BRASS MFG. CO., · .  Kenosha, Wis. 

In CRmp, on the Yacht and at Home. 

"Perfection" Air Mattresses, 
C U SHIONS and PILLOWS. 

Style 61. Camp Mattress witb Pillow attached. 
Also showing Mattress deflated. 

Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use, 

ar Send J<Yr Illustrated CataloC/Ue. 
M ECHANICAL FABRIC CO. , PROVIDENCE, R. I.  

QUIET RUNNING 
is only ON I!: uf tbe advantages to be gained by using 

Process P in ions 
instead o f  metal pinions. Our cata­
logne will tell you others. Write 
fodt. We also make Metal Gears. 

T Q1'KNIGRAPH Will ..... � _ J.l,l. . Telegraphr 
absolutely correct In tbe shortest possib le 
time �t a total cost of four dollars. ,.1A1.· 
1ll'n'BR, Key and Sounder Expert opera· 
tor with you all the tImE: Cucll.lar Crep 

TUII O Il N IOR.A.PD MPO. co. o� &!c19 Cot"tIUdt 8t •• IIf_vor. 

ALL ARITHMETICAL 
PROBLEMS 

solved rapidly and accllrately 
by the Comptometer. Saves 
60 per cent of time and entire­
ly relieves mental and ner· 
vous strain.  Ad apted to all 
commercial and scientific 
computation. Why don ' t you 
get one ? IVrite .fur pamphlet. FELT '"  TARRANT M F G .  C O .  

82-86 ILLINOIS S T .  CHICAGO. 

© 1902 SCIENTIFIC AMERICAN, INC.




