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MORE LIGHT ON TURBINE ECONOMY. 
T'he great activity shown by the British ship and 

engine, builders in the development of the steam tur
bine is giving to the world, very rapidly, important 
data on the question of the efficiency of the new prime 
mover. So long as the ships were small, and small
sized propellers and high speed of revolution were pos
sible, the turbine shows a truly astonishing gain of 
economy over the reciprocating engine; but with the 
increase in size of ships and propellers, the margin of 
economy between the two types has gradually been 
narrowed down, until, in the latest turbine steam
ships, it has practically disappeared. This is due to 
the fact that the reduction in size, weight, space oc
cupied, and fuel consumption of the turbines in the 
earlier vessels, was due largely to the hIgh speed of re
volution that was possible. But since the turbine and 
the propeller are on one and the same shaft, there came 
a, time" as the ships grew larger, when the speed of 
revo�ution had to be kept down in order to maintain 
WoJlelJer efficiency. The efficiency of the propeller in
c:r�aes with the diameter and with the decrease of 
r�"ol11tions; whereas it is just the contrary with the 
turbine, whose efficiencY increases with increase of rev
olutions and with a,i\ecrease of the diameter of the 
drum. 

It is because Of these fundamental prinCiples that 
some of the recent turbine-driven ships of the larger 
size have not shown such favorable results in sea 
service as they did on trial. Of course, all ships fall 
off somewhat, in their regular sea service, from the 
figures of speed and economy obtained on trial; but 
the discrepancy has been very much larger in the case 
of turbine-driven ships of the larger size, than it has 
in ships driven by reciprocating engines. Observa
tions 0-£ a large number of well-designed twin-screw 
reciprocating-engine vessels has shown that the effect
ive propeller thrust at sea, compared to the results 
on the trials, was as about 1 to 1.2 5 ,  whereas, according 
to an English authority, in the turbine vessel, the ratio 
was in one case as 1 to 2.25. It has become evident 
that a still further modification must be made of the 
ratio of diameter and speed of the propeller and its tur
bine; and we shall look to see the size of propellers in
creased in order to insure that when a ship is being 
driven into heavy head seas they will develop sufficient 
thrust to hold the vessel up to its work. 

....... 

EFFECTS OF SNOW ON THE THIRD RaIL. 
An important question affecting the operation of 

the great system of electric traction which the New 
York Central Railroad is now installing throughout 
its suburban and terminal lines, is that of the possible 
effects of snow upon the third rail with which the new 
lines will be equipped. In order to determine the 
action of the snow, the cOJIlpany recently conducted a 
series of elaborate tests, choosing a time when a rather 
heavy snowfall had completely covered the third rail 
to a depth above the top of the same of from four to 
six :nches. In order to secure comparative data on 
the subject, the track over which the runs were made 
was provided with several different sections of third 
rail, each arranged on a different system. Among 
these were included an ordinary unprotected rail plac· 
ed head up; a rail with protection over the top; a rail 
protected at the top and on one side, and also a sec
tion of the type of under-run�ing rail, which has been 
adopted by the New York C�ntral Company. The 
under-running rail is inverted 

"
and covered on the top 

and side, the contact shoe of the locomotive bearing 
up from below against the inverted head. In the 
t€F;ts, the locomotive carried a snowplow on the pilot, 
which failed to throw the snow clear of the third 
rail. This somewhat vitiated the results, because it 
acted unfavorably upon the over-running rails. As 
the result of the trial s it was found that the over
running rail gave about thS same results, whether it 
was protected or unprotected; but in both cases the 
operation was unsatisfactory, for the reason that the 
passage of the contact shoe failed to remove the snow, 
which tended to become packed and hard as the shoes 
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forced their way over it. The best res]llts were ob
tained with the under-running rail, the under-contact 
surface being kept practically free from snow, while 
the passage of the shoe left the rail in a cleaner condi
tion for the next trip. As the result of these trials, 
the company are satisfied that they have in their pres
ent form of third rail the best type for winter service. 

COMBINED FLOATING AND STATIONARY POWER 
STATION. 

A decidedly novel method of temporarily increasing 
the boiler capacity of its power plant was recently 
adopted by a street railway company at Baltimore; 
and the scheme is so simple, and has such a variety of 
possible applications, tbat it is worthy of more than 
passing notice. It seems that on account of the great 
damage done to its main generating station during 
the great Baltimore fire, and because of the prospect 
of a rapid and immediate increase in its business, the 
United Railways and Electric Company of Baltimore 
found that it would have to make emergency provision 
for increasing its boiler plant, without waiting on the 
completion of the rebuilding contract which was then 
under way. In the emergency it was decided to char
ter a large passenger steamer, .the "Lord Baltimore," 
which is laid off during the winter months, moor it 
alongside the dock adjacent to the power house, and 
make some form of flexible steam pipe connection from 
the steamer to the stationary engines on shore. The 
steamer carries four 2 50-horse-power boilers with an 
overload capacity of from 1 ,200  to 1 ,500  horse-power. 
The boilers were disconnected from the ship's engines, 
and a ;to-inch pipe was run from the main 10-inch 
steam header in the boiler room of the power station, 
to the edge of the dock alongside of the steamer, 
where it .terminated in a lO-inch manifold. Another 
manifold .8 inches in diameter was placed on the up
per deCK of the steamer, and in order to allow for the 
rise and fall ,of the vessel with the tides, the two 
manifolds were connected by a set of flexible copper 
tubes. The arrangement proved so satisfactory that, 
after the emergency which was created by the rush of 
Christmas travel had passed, the sl}J,p was maintained 
under charter, and the ship's boile.rs were drawn upon 
as auxiliaries during that porti¢ 0.(;: fifich �ay in which 
the power station was carrying its h;�viest load. 

.. .... 

COMPARISON OF HEAVY ELECTRIC AND STEAM 
LOCOMOTIVE PE,RFORMANCE. 

That the development of $e electric locomotive has 
by no means rendered the ,tllteam locomotive obsolete, 
was made clear in a paper recently presented before 
the New York Railroad

' 
Club by Mr. J. E. Muhlfeld, 

general superintendep.t of motive power of the Balti
more & Ohio Railroad. Indeed, the results of a practi
cal comparison of the two types, as given in this paper, 
seem to prove that for the hauling of very heavy train 
loads under hard conditions of service, the biggest 
freight locomotives are superior to the heaviest elec
trical locomotives; or, to be more precise, it has been 
proved that this is true in the case of the particular 
locomotives upon which the conclusions of this paper 
are based. The facts will come as a surprise to elec
tric locomotive builders and engineers, for it has been 
the common opinion that the electric locomotive would 
show to its very best advantage, especially if it were 
using the alternating current, in hauli)1g heavy freight 
trains over the mountain divisions of our railroads. 

The author of the paper has been in possession, dur
ing the past few years, of unrivaled facilities for 
making comparative tests of the two types of locomo
tive, for the Baltimore & Ohio system has in operation 
six electric locomotives of the most powerful kind, four 
of which have been in operation for ten years past, 
while during the past year they have been operating 
the most powerful steam locomotive in existence, 
nflmely, the Mallet duplex, compound, articulated loco
motive, which attracted so much attentio,n at the 
World's Fair The electric locomotives, it will be re
membered, were built for the purpose of hauling pas
senger and freight trains through the two-mile tunnel 
leadin� to the new terminal station of the Baltimore & 
Ohio Railroad in the city of Baltimore. The older loco
motives operate as single units and weigh about 9 8  
tons each, while the, later electric locomotives are 
designed in two 80-ton sections; fr.om which it will be 
seen that these ,"ngines are comparable with the heavi
est steam locomotives. The compound steam locomo
tive is carried on two six-wheeled trucks, with the high
pressure engines on one truck, the low-pressure engines 
on the other. All wheels are coupled and the total 
weight is available for adhesion. The engine weighs 
334,500 pounds, and the draw-bar pull ,  when it is 
working compound, is 74 ,O()1) pounds, and 84,000 pounds 
when it is working simple. The total elevation from 
Connellsville to Rockwood, on the division where the 
compound has been employed, is 9 3 1  feet, the ruling 
�Tade being 1 per cent, and the total distance 43.4 
miles. Over this road the engine ha:s hauled thirty
six loaded cars, representing a total weight of 2 ,370  
tons, at an average speed of 1 0  miles per hour. 

The results of service show that the total cost of 

operation and maintenance of the electric locomotive, 
including in this the generation of the electric current 
and miscellaneous expenses, has been $ 3 4.50 f�r each 
hundred miles run by each locomotive. Of this total 
the cost of the running and shop repairs average $6.10 
for each hundred miles. On the other hand, the cost 
of maintenance of the steaJn locomotive averaged only 
$24.50 per each hundred miles, which is about 3 0  ller 
cent l ess than the cost of the electric engines for the 
same distance doing fairly similar wor!" The cost of 
shop repairs and general materials amounted to $3.16 
per one hundred miles, which is about 50  per cent 
less than the cost  for the same item of the electric 
locomotive. It was pointed out in the paper that the 
advantages do not stop here, since the first cost of the 
electric locomotive alone is, at the present time, about 
50 per cent greater, measured on the basis of pounds 
of tractive power, than the cost of the steam locomo
tive. Furthermore, there is to be added the disadvan
tage, in the electric locomotives, that the great concen
tration of weight on a comparatively short and rigid 
base is extraordinarily severe on the rails, bridges, and 
other track structures. The author of the paper draws 
the conclusion from these comparative data, that, ex
cept in the special cases where the use of steam loco
motives is undesirable, the greater first cost and cost 
of operation of electric locomotives would prevent 
their competing with the steam locomotive for heavy 
railroad work. 

' " 

In accepting the facts given in Mr. Muhlfeld's valu
able paper, we must be careful not to be led into the 
error of drawing too broad conclusions from his facts, 
as gathered on the Baltimore & Ohio Railroad. In the 
first place, it should be borne in mind that the big 
freight locomotive has the advantage of having been 
designed especially for heavy mountain work, and that 
it so far exceeds the average big freight locomotive in 
dimensions and power as to be quite in a class by 
itself. The electric locomotives, on the other hand, 
can hardly be considered as representing the latest 
developments of heavy electric traction, either here or 
abroad. We have no doubt that if electric locomotive 
builders the world over were invited to design a loco
motive for doing exactly the, duty which the big steam 
compound is now doing on ·the Cdtmellsville division, 
they would be prepared to build an alternating-current 
locomotive which would do the work for about the 
same cost per pound of tractive effort and per hundred 
miles run as the compound. This, however, would only 
be possible if the whole line were operated under elec
tric traction, and the particular locomotive was debited 
merely with its share of the cost of the line and power 
stations. 

.... •• l .. 

THE ORGANIZATION OF THE SUBMARINE FLOTILLA OF 
THE BRITISH FLEET. 

It is anticipated in the forthcoming programme of 
the British navy for the ensuing year, that the ap
propriations in regard to the construction and dis
position of the fleet of submarines now constituting 
an important branch of the navy will be a prominent 
feature. The various and continuous experiments that 
have been conducted by the Admiralty with the 
Vickers-Maxim-Holland type of boat of varying dis
placements have resulted in the evolution of an 
efficient craft. replete with all the improvements and 
modifications resulting from the prolonged investiga
tions. Authentic information regarding these latter 
vessels is somewhat difficult to obtain, but that the 
majority of the defects inherent in the earlier types 
of boats have been surmounted is apparent from the 
important aIT2.ngements concerning the organization 
of these vessels that IS now being carried out. The 
displacement of the submarine has been continuously 
increased until the most modern craft are upward of 
300 tons, and this increase in size has been attended 
with various important improvements in speed, radms 
of action both afloat and submerged, and the electric 
and gasoline engines for propulsion under these re
spective conditions of traveling. The dimensions of 
the accumulators and the gasoline tanks have been 
conSiderably augmented, thereby effectively rendering 
the boat more independent of frequent replenishment, 
the latest type of vessel carrying sufficient liquid fuel 
for traveling 1 ,300 miles on the 5urface. 

More important, however, is the prominent part 
which the submarine is to fulfill in the future defense 
of the country. The military system of fixed sub
marine mines at the entrance of rivers and harbors 
has been taken over in its entirety by the naval de
partment, and in the greater number of cases has been. 
completely abandoned in favor of a more elaborate 
defensive scheme by submarine boats. Furthermore, 
the submarine vessel is to constitute a separate depart
ment ot the Admiralty, whiCh, although acting in com
plete conjunction with the navy, will, however, be 
conducted on quite a separate footing, the submarines 
having their own bases and docking equipment for re
pairs, overhauling, refitting, and so forth. 

It is intended by the Admiralty to organize six 
submarine-boat bases round the English coasts. Three 
of these are disposed upon the south coast at Ports-
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mouth, Devonport, and Dover respectively, while the 
remaining three bases will be distributed. along the 
eastern shores on the North Sea, which is the more 
exposed to attack from the European continent. Ports
mouth, owing to the contiguity of the great naval 
dockyard, will constitute the principal base; but at 
the same time each station will be so appOinted that 
it will be in a position to be independent of the para
mount base, and be able to cope with any emergencies 
that may arise, such as the refitting, repair after acci
dents, and replenishing of supplies. 

At Portsmouth the base will be quite isolated and 
independent of the dockyard itself. The situation 
selected for the station, and upon which the necessary 
arrangements have been carried to a very advanced 
stage, is completely isolated by water from all com
munication with the shore, thereby enabling absolute 
privacy to be maintained. A small dockyard is being 
constructed, and is being equipped with all the latest 
eiectrical and other power appliances for dealing with 
the work, together with numerous tanks for storing 
gasoline. A special type of floating dock is now ap
proaching completion at the works of Vickers, Sons 
& Maxim, for dealing with submarine craft exclusively. 

Similar arrangements and facilities are being carried 
out at Plymouth, the station in this case being also 
isolated by water, and at the same time guarding 
the entrance to the important dockyard at Devonport. 
At Dover, where the naval harbor is being pushed 
forward with all possible speed, the situation will com
prise a floating workshop and dock near the harbor'S 
entrance. This station will prove an important one in 
the strategical defensive scheme of the Admiralty, 
since it guards the Straits of Dover, and thus com
mands the only means of communication between the 
English Channel and the North Sea. 

Each base is to be provided with a fast depot ship 
of sufficient speed, so as to be able to render prompt 
assistance in the event of a submarine breaking down. 
This vessel will have a torpedo boat to act as a 
tender. 

Owing to the fact that the machinery of a submarine 
vessel requires frequent overhauling, the exact number 
of these craft which is to be stationed at each point 
in actual service, and the extent of the reserves, is not 
yet finally decided. It is anticipated, however. that 
each base will be equipped with six active boats, to
gether with a sufficient supply of reserve craft to en
able the above minimum number to be available for 
service at a moment's notice. In view, however, of 
the satisfaction and success of the latest types of sub
marines which have been constructed, it has been 
decided to push ahead with the construction of this 
class of fighting unit with all possible speed, while 
the various bases are to be completed and equipped 
during the present year. 

THE ECONOMICS OF NEW YORK'S REFUSE DESTRUCTOR. 

Some valuable information on the combined refuse 
destructor and power plant of New York was given in 
a recent number of the Engineering Record. Until 
recently no attempt had been made in America to 
combine power stations with refuse destructors, nor, 
in fact, to dispose of the towns' refuse by incineration. 
A destructor has now been put down capable of dealing 
with 10,000 pounds of refuse per hour. The refuse 
is delivered on to an apron conveyor which travels at 
a rate of about 70 feet per minute, the conveyors being 
<1 feet wide, having 6-inch sides, and a total length of 
89 feet, from the front of the building to the discharge
point above the charging door on top of the furnace. 
The apron conveyor enables the rubbish to be sorted 
before it reaches the destructor, and about 60 per cent 
volume of the entire receipts is removed in this way 
by the trimming contractor, who pays for this privilege 
about $ 1. 5 0  a ton. The 40 per cent which remains is 
delivered on to the charging platform. The furnaces 
are of the top-feed type, and each is divided longi
tudinally into two cells, each cell being 8 feet long by 
4 feet wide. The consumption per unit area of grate 
of course varies with the material burned, but it is 
found that over 60 pounds of refuse per square foot 
can be burned under any conditions, so that with a 
total grate area (two furnaces) of 146 square feet 
the minimum capacity is about 10,000 pounds per hour. 
The power plant, which is intended for the lighting 
of Williamsburg Bridge and adjacent buildings, con
sists of two Stirling water-tube boilers, each of 200-
horse-power capacity at 150 pounds per square inch, 
with economizer and auxiliaries; two 100·kilowatt and 
one 50-kilowatt direct-connected sets; and a battery for 
providing a day load. It is estimated that 1 pound 
of refuse evaporates 1112, pounds of water, which, at 
60 pounds per square foot, is 13 ,140  pounds of steam 
per hour. The costs of destruction are compared with 
the previous costs of refuse disposal by dumping. The 
amount of refuse delivered per day to the destrudor 
is 728 cubic yards, of which 465  cubic yards is taken 
out by the trimming contractor, leaving 263  cubic yards 
to be incinerated. The cost of dumping these 263 
cubic yards at sea at the lowest rates yet secured 
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would be $58.80. The costs of incineration are: Labor 
$8. 33,  foreman, $2.75, watchman, $2.12, sundries and 
repairs $2.50,  interest $2.24: total $17.94. The ashes 
amount to 3.1 per cent, or 8.15 cubic yards, which must 
be dumped at sea at the cost of $1.66, bringing the total 
charges to $19.60, or a saving on the destructor of $34.20, 
or $10, 2 6 0  per year of 300 days. This saving gives a 
return of 51 per cent on the first cost of the destructor, 
furnaces, and buildings, this cost being about $20,000. 
This figure, however, does not include the conveyor 
and boiler plant, as these introduce other economies, 
namely, the revenue from the trimming contractor and 
the production of power by means of the steam raised. 

... � .. 

PROPOSED NEW YORK, BROCKTON, AND BOSTON CANAL. 

It is unquestionably true that one of the most dan
gerous sections of the coast line of the United States 
is that between Fisher's Island, Conn., and the ex
tremity of Cape Cod,. Major J. A. Willard, of the 
United States engineer's office at Newport, has pre
pared a map of this coastal region which shows the 
approximate location of 1 ,076 marine disasters, of 
which all but sixty have occurred within the period 
between 1880  and 1903. For years many authorities 
on the subject have advocated the cutting of a canal 
through Cape Cod, in order to obviate in this way the 
unnecessarily great and recurring loss to life and prop
erty annually suffered in the coastwise shipping indus
try. A proposal which has been frequently discussed 
within recent years is the construction of such a canal 
through the narrow part of the Cape from Buzzards 
Bay to Cape Cod Bay. A company has, however, been 
lately formed which has another canal project in view 
to furnish a route from New York to Boston materially 
shorter, though the original cost will be greater, than 
that provided by the above-mentioned canal. This 
plan is to run the artificial waterway from Fall River, 
using the Taunton River in part, through Taunton, 
Brockton, and Weymouth and so into Boston Harbor. 
That the project is feasible from an engineering 
standpoint is conceded by the experts consulted, though 
there are legislative difficulties to be overcome by the 
backers of the scheme, notwithstanding its undoubted 
usefulness to future navigation. 

. ' .. . 

RECENT BALLOON ASCENSIONS IN THE VICINITY OF 
NEW YORK. 

In endeavoring to introduce into America ballooning 
as a sport, Count de la Vaux, the president of the 
French Aero Club, made an ascension at West Point 
during the afternoon of Saturday, March 31. The 
ascension was arranged for by the Aero Club of Amer
ica, and Charles Levee, a French aeronaut, accom
panied the Count. As there was a strong wind early 
in the day, it was at first thought the ascension could 
not be made. Later in the day, however, the wind died 
down to about 12 or 15 miles an hour, and it was de
cided to make the attempt. The balloon, which was a 
large one of 18,000 cubic feet capacity, was finally in
flated, some two hours being required for this purpose, 
and the gas being supplied from the government gas 
plant at the army training station. Shortly after 4 :  3 0  
P. M. the balloon, carrying the two aeronauts, shot 
upward from the foot of th'e hill. The huge gas bag 
crashed against the branches of a tree on top of the 
hill, rebounded, and floated south and upward with 
the wind. The basket struck another tree, but the 
aeronauts escaped injury. 

They threw out sand, soon after the start, which 
caused the balloon to rise rapidly before it floated 
diagonally across the Hudson. As soon as it was over 
the river, it began to descend. It fell so far that the 
spectators thought it would settle in the river; but 
finally the aeronauts threw out sufficient ballast to 
cause it to rise slowly and float with the wind over 
the hills on the east side of the river. In something 
like half an hour it disappeared from view over the 
hills just below Garrison, and in less than another half 
hour it descended in the vicinity of Peekskill, having 
covered a total dilStance of not more than ten miles. 

On April 2 the same two aeronauts made an ascent 
from the Central Union Gas Works, at 1 38th Street 
and Walnut Avenue, in this city. This time they took 
with them Dr. Julian P. Thomal!l. The balloon, which 
WM one of Count de la Vaux'll largest, rose to an ele
vation of 3,500 feet, and was in the air for three-quar
ters of an hour. It descended nearby at Glendale, on 
Long Island, amid a crowd of several thousand persons 
who mobbed the aeronauts in an effort to obtain souve
nirs. 

Th'e following afternoon an ascension was made by 
Paul Nocquet, a young Belgian sculptor of great prom
ise. Nocquet rose from the same starting point at five 
o'clock, and was carried by a gentle northeasterly 
breeze slowly across the East River. An hour later 
his balloon was still above Long Island City, and dur
ipg another hour it had drifted from Long Island City 
to Flushing and thence to Jamaica. At 7: 50 P. M. it 
was seen above Cold Spring Harbor, on the north 
shore of Long Island. At this point it was lost to 

view. A change in the wind carried it directly toward 
the ocean. Shortly after ten o'clock it was found at 
the ocean's edge on Jones's beach', but the aeronaut 
was missing. Footprints in the sand showed that he 
had landed safely and had apparently tried UJ walk to 
Amityville, the lights of which must have been visible 
to him some six miles away. To do this he was obliged 
to swim several streams and cross muddy marshes. In 
his vain effort to reach the lights he feU exhausted 
about a mile from the balloon, and his body was found 
the next day in the marsh. The tragic end of this 
young man was entirely unnecessary and is well-nigh 
inexplicable, unless it be that he feared the tide would 
rise and cover the sand spit upon which he landed, 
and that he was unacquainted with the locality and 
did not know its dangers. There was a life·saving 
station less than a mile from where he landed, and 
he could easily have spent the night there. The end
ing of Nocquet's  balloon voyage shows that only ex
perienced aeronauts conversant with the country over 
which they are to travel, should attempt ascensions. 

• ••• • 

SCIENCE NOTES. 

The following method of sticking hot charcoal pow
der to cold bodies is given by G. Tammann in Ann. d. 
Physik: On dipping a cold glass rod into hot powdered 
charcoal containing very little occluded gas, it is found, 
on withdrawing the rOd, that a layer of the powder 
sticks to the rod, the thickness of the layer increasing 
with the difference of temperature between the powder 
and the glass. If the rod remains long enough in the 
powder to acquire its temperature the phenomenon does 
not take place, and, on the other hand, if the rod with 
the powder on it is held until the powder cools, it 
ceases to adhere. The other forms of carbon do not 
exhibit the phenomenon, which, however, is indepen
dent of the nature of the rod. With Si02 powde,r a 
slight amount sticks, but this does not fall o� on cool
ing. The author shows by using a glass rod in one ex
periment and an earthed conductor in anoth'er, that the 
phenomenon is not of an electrical nature, no difference 
being observed in the two cases; also by performing 
the experiment in air at 0.5 millimeter pressure and 
finding no change, he shows that the cause is not to be 
found in the currents due to occluded gases. He there
fore concludes that the attraction is due to a particular 
kind of field of force only existing with considerable 
temperature gradient. 

Two out of the three types of rays emitted by the 
radio-active elements, known as the beta- and gamma
rays, are substantially of the same nature as those 
emitted by a Crookes tube. Thus the beta-ray is the 
familiar electron in motion and corresponds with the 
cathode-ray, while the gamma-rays result from the 
beta-rays in much the same way as the X-rays result 
from the cathode-rays. The difference is that the 
X-ray bulb acts under the action of a constant supply 
of external energy and ceases to work the moment the 
supply fails, whereas the radio-elements are entirely 
independent of external stimulus or supplies of energy. 
In the resemblance between the beta-rays and gamma
rays and the cathode-rays and X-rays of the Crookes 
tube there is an important difference. The electron 
which constitu'tes the cathode-ray travels ordinarily at 
a speed about one-tenth that of lignt, whereas the 
beta-rays of uranium travel with a speed about seven 
times greater. Like the cathode-rays, the beta-rays are 
deviated by a magnet, but with much greater difficulty. 
Some of the beta-rays of radium have a velocity 95 
per cent that of light. The beta-rays are not penetrat
ing enough, while the gamma-rays are too penetrating 
for radiography. Eight centimeters thickness of alumi
nium are necessary to absorb half the gamma-rays, 
while Rutherford has shown the effect on an electro
scope of the gamma-rays from 30 milligrammes of radi
um bromide after passing through a foot thickness of 
iron. 

All three radium emanations possess the extraordi· 
nary power of imparting to inactive solid objects in the 
neighborhood a new and distinct type of temporary 
activity. This "imparted activity" decays also accord
ing to regular laws, which are characteristic and dis
tin<;!tive in each case for the different elements from 
which they are derived. This process has been eluci
dated and shown to be due to a change occurring in 
the gaseous emanation. Gradually and continuously it 
turns into a new type of radio-active matter, non-vola
tile and so depositing itself as a film upon any solid 
object available. The films are invisible and unweigh
able, and are only known by their activity. Neverthe
less, if such a surface rendered active by exposure to 
the emanation is scrubbed with sand-paper, the film is 
removed and the activity is then found on the sand
paper. In consequence mainly of these and allied phe
nomena the view was put forward in 1902 by Prof. 
Rutherford and Prof. Soddy that the radio-elements 
were in a state of continuous and spontaneous change, 
capable of an exact quantitative expression, and that 
the emanations and allied bodies were the products of 
these changes. 
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A RAILWAY MAIL CATCHER. 

BY W. FRANK M�CLURE. 

A new mail catching and delivering device for use 
in connection with fast trains is attracting no little 
attention at this time, and, it is understood, is soon 
to be thoroughly tested by the government. This in
vention provides for the receipt and delivery of the 
sacks at the same moment, after the manner illus
trated in the photograph. Tests with bags weighing 
60 pounds have been made with the train going at the 
following rates of speed: 6, 1 5, 20,  3 0, 3 5, 40,  50, 60, 
and 7 0  miles per hour. The present requirements of 
the government are that railway mail-catching devices 
shall work at a speed of 60 miles· an hour. Those who 
witnessed the tests at the different rates of speed 
enumerated state that, while the machine did not fail 
to work at any time, the catch was more and more 
satisfactory as the speed increased. 

The crane of this machine is suspended on a swivel 
post. Suspended from it is a sort of reversible cradle 
of steel wires. The hook in the crane catches the wire 
handle which holds the mail sack, and the sack is 
dropped into the cradle, whereupon the entire machine 
is swung on its axis by the impact, and it is thus 
carried out of the way. When another train comes 
along, even though a trai�man may be leaning from 
the door of an express car or a passenger from a car 
step, there is no danger of his being struck by any 
part of the mail-catching and delivering device. This 
is a most important feature of the new invention. The 
machine is set anew each time when it is to receive 
and deliver mail. It will work either forward or back
ward. 

The device in the car door is set by the clerk on 
the car and locked in place, and the exchange of the 
slcks takes place automatically without any further 
attention. The fact that in the exchange each sack 
is grasped and held securely is another important 
feature claImed for this machine. This avoids all pos
sible danger of a sack being ground to pieces beneath 
the train wheels or being otherwise destroyed. M. D. 
Cummings, an Ohio man, is the inventor of the device. 
The tests here described were made on the Hocking 
Valley Road near Columbus. 

AN APPARATUS FOR RECORDING THE OSCILLATIONS 
OF LIGHTHOUSE TOWERS. 

BY DR. ALFRED GRADENWITZ. 

The oscillations of lighthouses, due to the pressure 
of the wind, are a serious drawback to their operation. 
interfering as they do with the regular working of the 
lighting outfit, and frequently causing fissures in the 
walls. In order to reduce these oscillations to a mini
mum, the weight proper of the lighthouse tower should 
be chosen as high as possible (by constructing the 
walls of heavy granite slabs or the like), so as to far 
oiihveigh the pressure due to the action of the wind. 

Special a!tention has been recently paid in France 
to this point in the construction of lighthouses, Mr. 
J. Richard, of Paris, the well-known instrument maker, 
having been intrusted by Mr. Ribiere, chief engineer 
of the lighthouse service, with the design of a record
ing apparatus, by means of which the oscillations of 
lighthouse towers could be checked. 

This apparatus, which has just been constructed, is 
installed at the top of the tower, and enables the 
amplitude of oscillations as well as their frequency to 
be ascertained with a high accuracy. As seen from 
the engraving, the apparatus consists of a cast-iron sup
port having three level screws, and is installed on the 
summit of the tower of which the displacement is to 
be measured. On this support is placed a fixed glass 
plate, and bearing on the latter are four steel balls, on 
which is rested a smoked-glass plate free to move 
about. A recording pencil carried by a slide is driven 
by clockwork in a straight line over this smoked-glass 
plate at a rate of 2 millimeters (0.08 inch) per second. 

The clockwork, slide, and drawing pencil are rigidly 
connected to the support of the apparatus. If the lat
ter be caused rapidly to oscillate, the glass plate rest
ing on the steel balls will remain immovable in virtue 
of its inertia, and the drawing pencil will record a 
series of undulations, representing 
both the frequency of the oscil
lations and their amplitude, which 
records may be readily compared 
with other similar ones. 

It is obviously indispensable 
that the tower should not rock ex· 
cessively, lest the gravity produce 
a displacement of the smoked
glass plate. In most cases the 
oscillations of lighthouse towers 
will, however, be found to be so 
sligh t as to fulfill this condition, 
their amplitude being far from 
reaching the figure of 0.6 milli
meter (0.024 inch) ascribed to 
them by L. Fresnel for a period 
of 1 to 2% seconds. 
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of French lighthouse towers of recent construction, 
where it has borne out their safety of construction, the 
oscillations being always so weak as to exert no appre
ciable influence in the case of sufficient strength of the 
lighthouse. 

...... 

A PNEUMATIC DECK-CALKING TOOL. 

Numerous devices have been designed for supplant
ing the tedious, laborious, and protracted system of 
calking the decks of vessels by hand labor, but these 
efforts have not proved completely successful, since 

PNEUMATIC DECK-CALKING TOOL IN OPERATION, SHOW· 
ING SEAM OPENER AND CALKING IRON WITH 

PNEUMATIC HAMMER. 

the various appliances have not possessed a mechan
ical system of gathering the oakum so that it can be 
fed into the seams of the deck. An ingenious pneu
matic tool for the accomplishment of this work, how
ever, and which has been adopted by the British navy, 
has been placed on the market by the Pneumatic Engi
neering Appliances Company, of London, by means of 
which the whole task, including preparation of the 

seams and calking, can be carried out without involv
ing any handling of the oakum. 

The appliance comprises three tools. In the first in
stance, the seam opener is employed to open the in
terstice to the desired width to receive the oakum. 
Then the first calking thread is inserted by the aid of 
the calking tOOl, and finally two threads of oakum are 
calked down on top of the first one by means of the 
calking iron. The oakum is laid down on the seam in 
lengths, and one end threaded through the nose of 
the feeder. as shown in the accompanying illustration. 
As the feeder is moved along, the oakum is gathered 
up and is hammered into the seam by a pneumatic 
hammer, which fits the tool. 

The feeder is made of cast steel, and is arranged to 
fit the apparatus by means of a steel pin, which passes 
through a double eye-piece, through which the power 
of the hammer is transmitted. To protect the tool 
trom injury, the bearings are fitted with rubber cush
ions, and the whole appliance is designed with a view 
to insuring a long life. 

The operation is very simple, and does not call for 
any particular skill in its manipulation. At the same 
time, it enables the work of calking to be carried out 
very expeditiously, and at a speed with which hand 
work cannot be compared. Furthermore, experience 
has shown that the work can be carried out much more 
uniformly by its use. With two sets of tools 690 feet 
per day can be calked by two apprentice carpenters. 
while for drumming decks one similar workman can do 
9 0 0  feet per nine hours. In use the tool has shown a 
saving of 3 0 0  per cent. The British Naval Depart
ment are employing the tool extensively for calking 
the decks of warships, while it is also in operation in 
numerous shipyards. 

....... 

Some A u tolno bile Statistics. 

Some statistics of unusual interest concerning the 
automobile industry in the United States have just 
been brought out in the course of the litigation now 
progressing against certain manufacturers, dealers, 
and users for infringement of the Selden patent. The 
plaintiff in all the suits pending is the Electric Vehicle 
Company, and in order to prove the extensive recogni
tion which the Selden patent has been accorded by the 
industry, President H. J. Budlong was called to the 
stand to testify concerning the amount of business 
that has been transacted under licenses granted under 
the patent. A summary of Mr. Budlong's testimony 
shows the following records to have been kept by the 
licensors, all the figures having been furnished by 
manufacturers in depositions under oath. According 
to these official figures, as sworn to in the United 
States Circuit Court, the total number of vehicles 
manufactured and imported under license, from Janu
ary 1, 1903,  to January 1, 19 06, was 4 1 ,696. The valua
tion of these ears was $63,141 ,4 3 7.2 2 and the royalties 
paid on them to the licensors was $814,183.5 2.  All of 
the figures given represent cars actually sold. 

The increase of production in 1904 over 1903 amount
ed to 3 0  per cent in the number of vehicles, and the 
increase in the value of the gross sales was 58 per 
cent. 

The increase of 1905  over 1904, in the number of 
vehicles, was 32.5 per cent, while the increase in the 
value of the product sold rose to 66.2  per cent. 

The total business in 1905, according to the testi
mony, amounted to 1 7 , 8 4 0  vehicles, having a valuation 
of $ 3 1,814 ,758 .99 .  

These figures reveal some averages of  peculiar in
terest. Taking the total number of cars produced by 
the licensed makers and their selling prices, it Is 
shown that the average selling price for cars of all 
sorts in 1903  was approximately $1 ,170. In 1904 the 
average price was $1,422. In 1905 it was $ 1,7 84. For 
the three years 1903, 1904, and 1905 the average sell
ing price of domestic cars was $ 1,429 and of imported 
cars $6,710.  

This is the first time that any such thing as reliable, 
official figures have been furnished; and as there are 
thirty-seven concerns now operating under the Selden 

patent, who handle the great ma
jority of all the motor 'cars made 
and sold in this country, these sta
tistics from the court testimony 
throw a broad light on the situa
tion. 

I.' 

The above-described apparatus 
has been installed on a number AN APPARATUS FOR RECORDING THE OSCILLATIONS OF LIGHTHOUSE TOWERS, 

An important discovery has 
been made at Rushan Castle, in 
the Isle of Man, which dates from 
the tenth century, the foundations 
of a minting house having been un
earthed. The sunken fireplace is 
almost perfect, and portions of 
the crucibles, some copper dross, 
and a large number of Derby 
coins were found. It is conject
ured that here were minted the 
coins which the Stanleys made cur
rency when kings of Man. 



lOO-HORSE-POWER SUCTION-GAS-PROPELLED BOAT ON 
THE RIVER RHINE. 

BY THE ENGLISH CORRESPONDENT OF THE BCIENTlFIC AMERICAN. 

The utilization of the suction gas engine for certain 
classes of marine work, such as the propulsion of 

barges, as designed by the well-known Otto Gas Engine 

Company, of Deutz, is being extensively developed in 
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llttle space, being very compact and with the Integral 
parts placed conveniently

' 
together, as the accompany

ing illustrations show. The gas producer is  placed in 
front of the engine room and separated therefrom by a 
bulkhead with sliding doors, which may be closed 

during the time the grate of the gas producer Is being 
cleaned and the ashes and clinker removed. I n  the 

main engine shaft, and the action of this combination 
causes the reversing rod to be moved backward or for

ward as the case may be. To operate the mechanism 
the clutch i s  thrown either into the forward or back 

gear by the manipulation of the frictional coupling 
w ith the main engine shaft. I t  is  also p ossible to vary 

the p itch of the propeller blades in accordance with 

Four.Cylinder, 1 00-Horse·Power Producer-Gas Eugine of the " Lotte." Engine Room of the Producer-Gas Boat " Lotte." Producer on the Left. 
Scrubber in the Right-Hand Corner. The Engine is Started by a 6·Horse-Power Motor. 

Germany for freight-carrying traffic between the inland 

industrial centers and cities and the principal seaports 

on the coast. This movement is  due to the greater 
economy that is  proved to be derivative from the em

ployment of this system of propulsion, since it enables 

the craft to be operated much more cheaply than is 

possible with steam or any other type of traction, while 
the work can b e  carried out much more expeditiously 

and efficiently than by towage either with animal, tug
boat, or other power. 

The Otto Gas Engine Company have up to the pres

ent fitted their suction gas system upon eleven vessels, 
the power of the various engines ranging from 3 5  
horse-power to 9 0  horse-power. I n  these craft the 

design of the engine has followed the well-known hori
z ontal arrangement, the number of cylinders in the 

case of the 3 5  h orse-power engine being two, while for 

others developing the
' 

greater powers four cylinders 

are employed, in order to obtain a more perfect bal

ancing of the engine. I n  the case of the 9 0-horse-power 
boat the engine has a running capacity up to a maxi
mum of . 3 2 5 revolutions Der m1n ute. 

Recently, however, the company h ave carried out an

other installation upon similar l ines, which possesses 
especial interest, inasmuch as it  is one of the largest 
installations of this type of plant for river traffic that 
has yet been designed. The craft in question, known 

as the "Lotte," is a flat-bottomed barge such as is gen
erally used for this class of work, measuring 139 feet 

6 inches in length w ith a beam of 1 5  feet, and having 
a draft of 6 feet 6 inches with a load of 240 tons. The 
engine, which i s  of the four-cylinder horizontal type, 
develops a maximum of 100 horse-power. It was origi-

nally designed for service upon the River Elbe, but 
when it was completed by the engine buil ders it  was 
retained by them for their own river traffic between 
Cologne, Antwerp, and Rotterdam, a total distance of 

about 190 miles. 

The engine, together with its necessary equipment 
comprising the producer, scrubber, etc. , occupies but 

opposite corner is placed the scrubber, while over the 

engine is carried the gas equalizing box. The engine 
is placed athwart the vessel, so that the crankshaft 
extends centrally, and in the same l ongitudinal plane 

as the propeller shaft, to which it is connected. The 

flywheel is placed betw.een the sets of twin cylinders, 
is about five feet in diameter, and of heavy proportions. 

For faCilitating starting there Is a small single-cylin

der motor developing 6 horse-power, and driven by 

benzine fuel, which sets the main engine in mo tion by 

means of a frictional connection with the flywheel, this 

coupling being continued until the ignition in the 
cylinders of the larger engine commences, and the lat
ter has attained sufficient momentum to run w ithout 

further assistance, when the small motor is  thrown 
out of gear. This benzine engine also drives through 

belting and shafting a small fan-blower that is 
brought to bear upon the fuel In the producer, after the 
engine has been standing stationary for some time, 

thereby enlivening the combustion of the fuel within 

the gas producer. 
The power exerted by the engine varies from 8 0  to 

100 horse-power, and at the latter maximum power the 

engines are capable of driving the boat with a full load 
of 250 tons, at a . speed of 3 Y2 miles per hour against 
the current in the river, which at some places is some
what swift and powerful. The total space occupied by 

the engines and necessary generating plant is approxi
mately 1 4  feet in width by 2 0  feet In length. 

Propulsion Is carried out by a single screw � feet 
3 inches In diameter, fitted w ith four blades which 

are made reversible in direction by a rack-and-pinion 

moti on. The reversing gear constitutes an interesting 

THE SUCTION ·GAS·PRODUCER BOAT " LOTTE. " 

feature of the vessel.  The rod which carries out the 

reversing motion ends In a series of toothed racks 
which gear with corresponding pinions on the axes of 

the reversible propeller blades. There is a combination 
comprising a friction coupling, differential gear wheels, 

toothed clutches, and helical gearing, through which 

the power requlsihl for riversin� Is taken from the 

the action of the engine, there being a divided scale, 

and by varying the p itch in consonance w ith this it 

can be gradually increased until the maximum load is 
attained. 

This vessel has proved highly economical in opera
tion. The distance between Cologne and Rotterdam 

is 187Y2 miles, and the time occupied on the round trip 

including all stoppages, with an average load of 2 0 0  
tons, occupies fourteen days, giving an average daily 
run of 2 7 1-7 miles under all conditions, thereby en
abling twenty-six round journeys per year to be accom

plished. The cost of the vessel is approximately 
$11,250 and the annual expenses of operation, main

tenance, etc., work out as follows : 

Depreciation on hull, 5 per cent o n  
$ 5 , 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $250.00 

Depreciation on engines, 1 0  per cent 
on $6,250 . . . . . . . . . . . . . . . . . . . . . . .  625.00 

Interest on capital, 5 per cent on 

$ 1 1 , 2 5 0  . . . . . . . . . . . . . . . . . . . . . . . . . .  562.50 

Insurance . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 2 5  

Navigation dues, 2 6  round trips . . . . . 9 75.00 
Fuel-anthracite at $ 5  per ton-

burned at the rate of 1 . 3 2  pounds 
per horse-powe'r hour for 75 hours 

per round trip, 5 0  hours upstream 
and 25 hours downstream - 1 1 7  

tons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.00 
Lubricating oil,  etc. . . . . . . . . . . . . . . . .  243 .75 
Wages . . . . . . . . . . . . . . . . . .  ' . . .  . . .  . . . .  1 ,750.00 

Total annual outlay. . . . . . . . . . . . .  $5,002.50 

During the year,  5 ,200 tons were carried, represent-

lng 1,950,000 ton miles, which corresponds to a cost of 
about 0 .25 cent per ton. Had the material been trans

ported from Cologne to Rotterdam by the ordinary 
steamboats, the tariff for transport would have been 
about 5 0  per c ent higher, while the lowest rate by the 

railroad would have been five times as much. On the 
Saarbriicken-Miihlhausen canal there is a barge of 240 



tons fitted with a similar engine, and in this case the 
round trip of 170  miles occupies thirty days, including 
nine days' detention, and nine days with light l oad. 
Under these . disadvantageous conditions the cost of 
transport by the suction-gas propelled craft is 33 per 
cent lower than that of horse traction, while the boa.t 
during the year makes eleven round trips as compared 
with seven complete journeys which were possible by 
animal traction before the introduction of the presen t 
system. 

• I e  • ., 

MOTOR ROLLER SKATES. 
· BY THE PARIS CORR"ESPONDENT OF THE SCIENTIFIC AM.ERICAN. 

The new motor skate which has been lately brought 
out at Paris by M. Constantini, a well-known invento r  
o f  carbureters and other devices f o r  automobiles, is 
attracting considerable attention owing to its novelty, 
seeing that this is the first time that a gasoline moto r  
has been applied to a roller skate. A short time ago 
we gave a description of this apparatus, which was ex
posed for the first time at the Paris Automobile Show. 
Since the above article appeared we have been able to 
secure the present photographs, which were kindly sup
plied by the inventor. These show the skates as they 
are applied to the person. In view of the fact that each 
skate contains a gasoline motor, carbureter, battery, 
and spark coil, it wil l  be seen that the whole has been 
reduced to a comparatively small size. The use of the 
rubber-tired wheels is found to give a very smooth
running movement. On the back of each skate will be 
observed the small sheet-iron box which contains the 
battery and the spark coil. From the box a pair of 
wires protected by rubber tubing passes up to the 
leather belt which the person wears, -and upon the belt 
is placed the switch by which he is able to make or 
break the ignition circuit when he wishes to start or 
stop the motor or to regulate its speed. On the back 
part of the belt is fixed a small gasoline tank in the 
form of a flat and slightly curved sheet-iron box. From 
this reservoir a small rubber pipe specially treated to 
withstand the deteriorating action of gaSOline runs 
down to the skate and connects with each or 
the carbureters. A second controlling device 
fastened to the belt en:tbles the person to ad
just the gasoline feed from the tank to each 
of the motors. The gasoline reservoir is made 
to hold from one-quarter to h'alf a gallon of 
fuel. Owing to its small  size and flat form it 
occupies but little room and, as will be ob
served, is covered by the coat, leaving nothing 
visible but the tubes and wire running to the 
skates. Each motor weighs 4 kilogrammes 
( 8 .8 pounds) and consumes a liter of gaso
line per 60 kilometers ( 1,4  gallon every 3 5  
miles ) . The weight of the skate complete is 
but 6 kilogrammes ( 13,2 pounds) , and speeds 
of from 3 to 25 miles an hour are obtainable 
with it. To start, the operator turns on the 
gasoline, relieves the compression by means ot 
a special valve-raising lever, and then skates 
along the road. As soon as he has gotten under way, 
he switches on the ignition current, and the motors be
gin to operate. If the novice does not take care to 
lean forward at this moment, the sudden acceleration 
may upset him. To stop, it is only necessary to break 
the ignition circuit or to raise one's self upon the front 
wheels. By doing the latter, the driving wheels are 
raised off the ground and the motors race, running 
free. If one motor runs faster or better than the other, 
the operator can correct this by moving that foot back 
of the other, or by bearing more weight upon the faster
running skate. M. Constantini has given the new 
skate a very thorough trial and has been exercising 
with it in the parks near the city. He finds that a 
person can travel either at slow speed or at quite a 
rapid rate, and that he soon becomes accustomed to 
using the device, and to controlling the speed of the 
motors easily. 

At present the inventor is engaged in constructing 
two different types of motor skate. The first of these 
is the one we have already described in detail in a pre
ceding number, and which is shown in the present 
il lustrations, it having been but slightly improved 
in the details since the last. account. Since then 
the inventor b.as destgned a new 'f�rm of mot-o¥ skil.te, 
which he has already constructed. at his factory. 
In the second form the exte:�ior of the skate re
mains about the same, but otherwise it differs con
side-rably from the one just mentioned. The main 
difference lies in the fact that only one of the skates is 
fitted with a gasoline motor, and the latter is made 
to drive the second skate by means of a r od which 
passes across and connects the two .  The rod has a 
universal jOint on each end at a point near the skate, 
and is attached at one end to the motor body and at 
the other to the frame of the second skate. In this 
way the rod keeps the skates spread at the right dis
tance and makes the whole system quite steady, espe· 
ch:lly as the feet cannot spread aCCidentally too far 
apart, such as often happens with roller skates. In 
practice it is thought that there will be no disad
vantage in having the two skates thus connected to-
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gether. The motor has been made larger in this case 
and has power enough to operate both skates. This 
form is intended to be used by sportsmen, for races, 
and in all cases where a high speed is wanted, while 
the first form is adapted for moderate speeds. 

In the second form of skate, of which we give a sec
tional view, the available space between the four wheels 
is almost entirely taken up by the large motor and its 
carbureter, while the space under the second skate is 
utilized to ' stow the gasoline tank, which is of con
siderable size, and also the battery and spark-coil, thus 
dispensing with the double battery and coil which the 
first system uses. The gasoline tank has a capacity 
of about a gallon, and this is found upon trial to be 
enough for a run of 50 or 60 miles.. A rubber tube 
passes across along the rod to take the gasoline over 
to the motor on the other skate. A novel feature is 
the use of two different speeds on the wheels, and this 
is obtained by. the arrangement which is shown in the 
section. The motor is placed in a nearly horizontal 
position. The air-cooled cylinder is seen at A, the pis
ton at B, the connecting rod at P, and the crank at R. 
At 0 are the valves, which are operated by a rod from 
the cam, E, the latter being driven by a gear from the 
motor shaft. This shaft is in two halves, as indi
cated by the letters, FF. From the upper half a set of 
gears connects with the rear axle . . A similar gear train 
is driven from the lower half. The two gear trains have 
different ratios and they can be connected with the rear 
axle by a friction clutch on either side. Thus, on the 
lower side we have the pinion, S, mounted on the motor 
shaft, working with the gear, G; and then the pinions, 
H and 1, mounted on a countershaft, and the gear, J,  
o n  the rear axle. The latter gear i s  mounted on a 
collar, T, which runs loose on the axle. Keyed to the 
collar and sliding upon it is the friction cone, M, which 
is pressed down by the spring, N. This cone works in 
a second cone, L, which is keyed fast to the axle. By 
operating a lever we allow the spring to throw in the 
lower clutch and thus obtain a given speed on the rear 
axle. Throwing out this clutch and operating the upper 

HORIZONTAL CROSS-SECTION OF THE LATEST FORM OF 
MOTOR ROLLER SKATE. 

one gives a second speed from the other train of gears, 
which has a different speed reduction. M. Constantini 
expects to organize a speCial event in order to bring 
his system to the attention of the public. Th ree sports
women equipped with the skates are to have a race 
over some of the principal avenues of the city, from 
the Place de la Concorde to the Maillot Gate, where the 
paving is either asphalt or wood, and has a smooth 
surface. Racing events are also to be held in the 
Velodrome. To show the interest which the new de
vice has al ready awakened, we may state that the Shah 
of Persia has ordered three pairs of the motor skates. 
The inventor has already had several flattering offers 
for the sale of the English and American patents. 

. , . . .  
Offlcia l  Meteorological S u m m a ry, Ne_ York, N. Y . ,  

March , 1 9 06. 

Atmospheric pressure : Meim, 30.09; highest, 30 .90; 
lowest, 29 .45. Temperature : Highest, 5 5 ; date, 2 7th; 
lowest, 16, date, 2 4th ; mean of warmest day, 50 ; date, 
2 7th ; coldest day, 2 1; date, 23d ;  mean of maximum for 
the month, 40.6; mean of minimum, 29 .2 ; absolute 
mean, 34.9; normal, 3 7. 6 ;  average daily deficienGY com
pared with, mean ,.of . 3 6  years, "-:-2.7. Warmest mean 
temperature for March, 48, in 1903 ; coldest mean, 29, 
in 1872.  Absolute maximum and minimum for this 
month for 36 years, 74 ,  and 3. Precipitation :  5.58 ; 
greatest in 24 hours, 2.44 ; date, 3d and 4th ; average 
for this month for 36 years, 4 .09 ; excess, + 1 .49; great
est preCipitation 7 .90, in 1 8 7 6 ; least, 1 . 19, in 1885. 
Snow : 13 .4 .  Wind : Prevailing direction, northwest ; 
total movement, 12 .017  miles ; average hourly velocity, 
16 .2  miles ; maximum velocity, 64 miles per hour. 
Weather : Clear days, 7 ;  partly cloudy, 1 2 ; cloudy, 12. 

One of the London motor omnibus companies annu
ally writes 25 per cent off the value of its motor vehi
cles for depreciation. This is .more than some advo
cates of motor t raffic deem necessary, but omnibus 
work is much more severe on the vital parts than that 
of other forms of motor vehicles. 
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The Electric Productio n o t"  Nitrates from the Atmo • 

.spllere and I t s  Significance to Mank i n d . *  

BY PROF. 81LVANUS P .  THOMPSON, D . S C . �  F.R.S. 

As the demand of the white races for wheat as a 
food-stuff increases, the acreage devoted to wheat-grow
ing increases, but at a less rapid rate ; and, being l im
ited by climatic conditions, it will, in a few years, per
haps less than thirty, be entirely taken up. Then, as 
Sir Wm. Crookes pointed out in his presidential ad
dress in 1898, there will be a wheat famine, unless the 
world's yield per acre-at present about 12.7  bushels 
per acre on the average-can be raised by the use of fer ·  
tilizers. Of such fertilizers the chief is  nitrate of soda, 
exported from the niter beds in Chili. The demand for 
this has risen from 1,0 0 0,000 tons in 1892 to 1,543, 120 
tons in 1905 ; and the suppl y  will,  at the present rate, 
be exhausted in less than fifty years. Then the only 
chance of averting starvation lies, as Crookes pOinted 
out, through the laboratory. 

In 1781,  Cavendish had observed that nitrogen, which 
exists in illimitable quantities in the air, can be caused 
to enter into combination with oxygen, and later he 
showed that n itrous fumes could be produced by pass
ing electric sparks through air. Although this labor
atory experiment had undoubtedl y  painted the way, 
though the chemistry of the arc flame had been inves
tigated in 1 8 8 0  by Dewar, and though Crookes and Lord 
Ray le,igh had both empl oyed electric discharges to cause 
nitrogen and oxygen to enter into combination, no 
commercial process had been found practical for the 
synthesis of nitrates from the air until  recently. 

After referring, in passing, to the tentative processes 
of Bradley and Lovejoy, of Kowalski, of Navil le, and to 
t he cyanamide and cyanide processes, attention was 
directed to the process of Birkeland and Eyde, of Chris
tiania, for the fixation of atmospheric nitrogen, and 
their synthetiC production of nitrates, by use of a spe
cial electric furnace. In this furnace an alternating 
electric arc was produced at between 3,000 and 4,000 
volts, but under special conditions which resulted from 
the researches of Prof. Birkeland ; the arc being formed 

between the poles of a large electro-magnet, 
which forced it to take the form of a roaring 
disk of flame. Such a disk of flame was shown 
in the lecture theater by a model apparatus 
sent from Christiania. 

In the furnaces; as used in Norway, the disk 
of flame was 4 feet or 5 feet in diameter, and 
was inclosed in a metal envelope lined with 
firebrick. Through' this furnace air was blown 
and emerged charged with nitric oxide fumes. 
These fumes were collected, all owed time fur
ther to oxidize, then absorbed in water towers 
or in quicklime, nitric acid and nitrate of lime 
being the products. The research station 
near Arendel was described, also the factory 
at Notodden, in the Hitterdal ,  where electric 
power to the extent of 1 ,500 kilowatts was al
ready taken from the Tinnfoss waterfall for 
the production of nitrate of lime. This pro-

duct in several forms, including a basic nitrate, was 
known as Norwegian saltpeter. Experiment had shown 
that it was equally good as a fertilizer with Chili salt
peter, and the lime in it was of special advantage for 
certain soils. The yield of product in these furnaces 
was most satisfactory, and the factory at Notodden, 
which had been in commercial operation since the 
spring of 1905, was about to be enlarged ; the neigh
boring waterfall of Svaelgfos, being now in course of 
litilization, would furnish 23,000 horse-power. The 
Norwegian company had further projects in hand for 
the utilization of three other waterfalls including the 
Rjukanfos, the most considerable fal l  in Telemarken, 
whlch would yield over 200,000 horse-power. Accord· 
ing to the statement of Prof. Otto Witt, the yield of 
the Birkeland-Eyde furnaces was over 500 kilogrammes 
of nitric acid per year for every kilowatt of power. 
The conditions in Norway were exceptionally good for 
the furnishing of power at exceedingly low rates. 
Hence the new product could compete with Chili salt
peter on the market, and would become every year 
more valuable as the demand for nitrates increased 
and the natural supplies became exhausted. 

.. � . . .. 
A l u nl i n i u m  Breastplate ... 

The Italian expert, Scandroglio of Leglano, has pre
pared three kinds of breastplates. The first is com
posed of six plates of pure aluminium 0.5 millimeter 
thick, rolled, placed one on another, and wrapped in 
sized cotton canvas ; it resists lead projectiles of 10.35 
millimeters in caliber. The second is formed of two 
plates of aluminium with 4 per cent of copper, rol led, 
2 millimeters in thickness, and covered with sized 
canvas. It stops the projectile of the Italian revolver 
of the 1889 model. The third breastplate contains 
three plates of the same metal, 5 millimeters thick, and 
stops the bal l  of the Italian musket of the 1891  model. 
These breastplates are claimed to be less thick and 
heavy than those previousl y used with the same 
results. 

.. Abstract from a discourse delivered at the Royal Institution, London. 
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·.l·he Extension of Palents. 

To the Editor of the SCIENTIFIC AMERICAN : 

The idea of extending patents that have been un
profitable does not insure that the extended patents will 
prove better,  and leads to repeated extensions and 
therefore to perpetual patents. If that is good doctrine 
on patents, then whoever fails in any enterpri.se may 
call on Congress to set him on his feet again. 

Patents are granted for the encouragement of the 
originating of new inventions, not to stimulate the 
"jorking of old devices, and the absence of extensions 
�will have not the l east adverse infl uence on invention. 
I f  the inventor gets rich, well and good ; if not , his is 
certainly not the only field of broken hopes. 

Formerly patents were granted for fourteen years, 
with seven years'  extension, making twenty-one years. 
When the extension law was repealed, patents were 
issued for seventeen years. That seemed a long time ; 
but if it is thought too short, then the most we should 
do in justice to the public would be the twenty-one 
year s  of the ol d-time extended patents . 

The encouragement of invention does not consist so 
much in the length of time for which patents are 
granted as in the ease with which patents can be 
obtained ; and in this direction there is great room 
for improvement. The present seventeen years is long 
enough, and if patents' were granted on hundred-year 
ttrms, it wou ld not stimul ate invention in the least 
over the present rate. J.  F. HARTMANN. 

Provi dence, R.  1 . ,  April 2 ,  1906 . 
• • • 

C h a n u te on t h e  Wri::-h l Broth ers' A c h levelnent i n  

A erial N avi gati o n. 

To the Editor of the ScmNTIFlc A MElUCA )I" : 

Upon my return last evening from a ten days' trip 
to New Orleans I received your letter of 19th and 
telegram of 29th instant, asking me for a verificati on 
of the statement in the I llustrirte Aeronautische Mit
teilungen , that I witnessed a flight of about h alf a 
kilometer by the aeroplane machine of the Wright 
brothers.  

This is quite true. The Wright brothers have for 
the past two years been in possession of a successful 
flying machine driven by a motor , to my certain knowl
edge, and have been gradually perfecting it. 

On the 15th of October, 1 9 04 ,  I witnessed a flight 
of 1 ,377  feet performed in 23 4-5 seconds, starting from 
level ground and sweeping over about one-quarter of a 
circle, at a speed of 39 miles per hour. The wind 
blew at some six miles per hour, but i n  a diagonal 
direction to the initial course. After the machine had 
gone some 500 feet and risen some 1 5  feet, a gust of 
wind struck under the right-hand side and raised the 
apparatus to an obl ique inclination of 15  to 20 degrees . 
The operator, who was Orville W right, endeavored to 
recover an even transverse keel ,  was unable to do so 
while turning to the left, and concluded to alight. 
This was done in flying bef ore the wind instead of 
square against it as usual, and the l anding was made 
at a speed of 45 to 50 miles an hour. One side of the 
machine struck t.he ground first ; it  slewed around and 
was broken, requiring about one week for repairs. 
The operator was in n o  wise hurt.  This was flight 
No. 71 of that year (1904 ) ,  and o n  the preceding day 
Wright brothers had made three flights-one of 4,001 
feet for less than a full circuit of the field, one of 
4,903 feet covering a ful l circle, and one of 4 .936  feet 
over rather more than a full circuit, alighting safely. 

The illness of a near relative, who had to be taken 
to the seashore, prevented me from being p resent at 
the greatly longer flights of September and October, 
1905, but I visited Dayton in November, on my return, 
and verified the absolute accuracy of the statements 
which the Wrights have since made, over their own 
signatures, to the Aerophile of Paris and to the Aero 
Club of New York. There is no question in my mind 
about the fact that they have solved th e problem of 
man-flight by dynamic means . 

Believing that th is solution had a money value, they 
have, until recently, p reserved whatever secrecy they 
could, particularly when those who chanced to learn 
of their experiments made inquiries as to the construc
tion and details of their apparatus ; but since the 
French papers have published that negotiations were 
pending for the use of their machine, they have given 
some particulars of their performances. A s  the first 
use wil l  be in war, it is my bel ief that the various pur
chasers will desire to preserve such secrecy as may be 
practicable concerning the further developments.  

In ad dition to the great feat of inventing a practical 
flying machine the Wright brothers have, in my j udg
ment, performed another improbable feat by keeping 
knowledge of the construction of a machine, which 
can only be operate d in the open , from the incredu· 
lous but Argus-eyed American press. 

I send you a page cut from The Car of London, 
which may prove of interest. The Aerophile of Paris 
for December, 1905 ,  and January , 1906,  contains fuller 
accounts. O. CHANUTE. 

Chicago, Ill., March 31, 1906. 

Scientific American 

AN IMPROVED ENGINE INDICATOR. 
A recent invention provides a simple device by 

means of w hich the actual horse-powe r  hours delivered 
by steam engines may be easily and readily ascertained 
without the necessity of taking an indicator card and 
estimating the power therefrom. This end is secured 
by providing an instrument adapted to be attached to 
a n  engine, and b y  which a reading is attained account
ing for the stroke, piston speed, or number of revolu
tions and the pressure, so that by mul tip lying this read
ing b y  the diamete r of the cylinder in inches, the actual 
horse-power hours dellvered . may be ascertained . In 
practice two of ·· these instruments are used on each 
double-acting cylinder. In the accompanying i l lustra
tion an engine cylin der is shown in section at A. This 
is connected by a pipe with a smal l indicating cyl inde r, 
B. Within the cylinder, B, is a piston n o rmally held 
i,l its lowest p OSition b y  a (oil spring. The piston rod,  
C. is connected a t  its ou ter end to the lever,  D,  which 
in turn is connected by a link, E, to the cylinder , B. 
The piston rod, C,  is also connected by a link, P, to a 
fixed standard on the cylinder, B. The outer end of 
the lever,  D,  i s  s l otted to engage a pinion on a friction 
wheel, H, which is adapted to engage a large friction 
disk, G. The wheel ,  H, i s  splined to a shaft, which is 
provided with a worm at its upper end, operating the 
g£aring of a counting mechanism. The disk, G, i s  
attached to a clock spring, a s  indicated by dotte d lines, 

- and is, also, connected by a cord to the cross-head of 
the engine, so th at it is caused to revolve in one di
rection by the ac tion of the cross-head , and in the op
posite direction by the spring. The pressure in the 
working cylinder moves the arm, D,  and in this way 
th e  friction wheel ,  H, is shifted across the face of the 
disk. The former is thus driven at a speed and in a 
direction corresponding to its position on this disK 
It,  therefore, follows that upon the operation of the 
engine, the d isk, G, is gi ven a back-and-forth rotation 

AN IMPROVED ENGINE INDICATOR. 

corresponding to the length of the stroke and the 
piston speed, and that this is communicated to the 
counter under the control of the working pressure. 
Hence a reading may be taken from the counter which, 
when multiplied by the diameter of the working cyl
inder i n  inches, will  find the actual horse-power hours 
delivered during the period that the apparatus has 
been in operation . I f  compression exists in the cyl
inder, the complete return of the friction wheels to 
the zero position illustrated will be p revented, thus 
reducing the reading of the counter, and if a con
denser is used the partial vacuum wil l  cause the 
friction wheel to pass below the center of the disk, 
and the benefit of the vacuum will be recorded. A 
patent on this improved indicator has been granted to 
Mr. W il liam F. Lloy d , care of Philadelphi a  Electr i c  
Company, northeast corner of 10th and Sansom Streets, 
Ph iladelphia, Pa . 

• ' .  I • 

T h e  C u rrent S u p plemeut. 

The current S UPPLEMENT, No.  1580, is opened by Dr. 
Erlwein with a wel l-i llustrated article on the Steriliza
tion of Water by Means of Ozone. Dr. Erlwein is one 
of the foremost authorities in Europe on this subject, 
for which reason his observations are worthy of more 
than usual attention. "Reservoir, Fountain , and Stylo
graphic pens" is the -title of an elaborate monograp� 
by Mr. J. P. Maginnis. The first installment appears 
in the current SUPPLEM:ENT. Of technological interest 
is an a rticle on a rational  process for obtaining am
monia and sal-ammoniac by the util ization of residuary 
and waste products .  J. J. Carty, perhaps the leading 
telephone expert of this country, writes on the modern 
telephone switch b oard. A second series of "Valuable 
Alloys" is pub l ished . A brief h istory of the marine 
turbine is presented. C.  N.  Edge analyzes the utiliza
tion of powe·r in automobiles. The recent advances in 
the bacteriology of putrefaction are reviewed by Mr. 
J. T. Th'ompson . 

A u tomobile N o tes. 

A new fuel consumption record was made recently in 
France by an experienced chauffeur, M .  Bablot, with 11 
l6-22-horse-power four-cylinder Berliet touring car carry
ing four people. This heavy machine was driven 100 
ki lometers (62.1 miles ) in 1 hour, 21  minutes, and 
11 3·5 seconds on the Sal on road, with a fuel consump
tion of but 9 liters ( 2 . 3 7  gallons ) .  This means an 
average speed of 45.95 miles an hour on a consumption 
of one gallon every 26.2 miles. When it is considered 
that the usual touring car of this type covers, as a 
rule, but 12 or 15 miles per gallon, it w i l l  be readily 
seen that th is performance was quite remarkable. It 
is laid to skillful driving, an improved automatic car
bureter, and the kind of fuel-"automobiline"-used. 
The Berliet car i s  made i n  this country by the Ameri
('an Locomotive Works, at Providence, R. L 

The American Automobile Association last week re
quested the National Association of Automobile Manu
facturers to draw up a set of rules for the Gl idden 
trophy tour of this year. After considering the matter, 
however, the latter association found it difficul t to 
formulate a set of rules which would make it possible 
for the officers of the A. A. A. to pick the best car 
from among all the different types that might possibly 
compete, and consequently, no rules were determine d  
upon.  I f  we understand the matter rightl y , the Glidden 
cup w a s  given to be awarded annually to th e  best 
American touring car. This, we take it, means the 
car which will carry a given number of passengers 
comfortably through the daily runs of the tour at a 
fair average speed and with the least trouble to its 
0ccupants. Nothing was said about the cost of running, 
but this, it seems to us, should be the next conside ra
t i on .  If th'e contest i s  confined to touring cars, as it 
seem s  to have been heretofore, it would appear quite 
possible to formulate a set of rules which would make 
it easy to determine the winner, not by the mere choice 
of contestants, as was done last year, but from an 
accurate record of daily performances. This would 
show just what a touring car will do under actual to ur· 
ing conditions and would bring out both the good and 
the bad features of all  the cars in the contest. We 
trust that the A. A. A. will  draw up a suitable set of 
rules itself for conducting the 1�06 Gli d den tour in a 
scientific manner, and that thus America's great an
nual contest for pl easure vehicles will be put in the 
same class with similar contests held abroad. 

The European circuit i s  to be one of the leading a u to
mobile events of the year. The i nternational commit
tee which has the affair in charge had a meeting not 
l ang ago in Paris and drew up the official rules. We 
give a short extract of these regulations. The French, 
German, Austrian, Belgian, and I talian clubs are the 
organizers, and the event will be an endurance test. 
It wil l be run i n  Europe over a 3,000-mile circuit, in 
fifteen stages, which vary from 1 5 0  to 2 5 0  miles. Fine 
expositions will be organized in France and other coun

tries. Space will be free, except i n  France. In be
tween the stages of the race the cars, although ex
hibited to the public, are placed in a space to which 
all access is forbidden, for making repairs, etc., ac
cording to what is known as the " incl osure system." 
Repairs must be deducted from the time of the race 
irself. I t  is decided to hold the exhibitions of the 
cars at Toulouse, Grenoble, Milan, Vienna, Be'rlin, and 
C ologne. Four classes are recognized for the cars : l. 
Cars whose total piston surface does not exceed 86 .59  
square centimeters (13.42 square inches) correspond
ing to a 4-inch bore. A two-place car is to be used, 
with 170 pounds least weight of carriage body. 2. Piston 
surface of 226.19 square centimeters (35 square inch E S )  
or 4.8  inches bore for a two-cy linder motor. T h e  car is 
of the double p haeton type, with four places. Least 
weight of body, 900 pounds. 3. Total piston surface 3 46 
square centimeters (53.6  square inches) or 4-inch bore 
for a four-cylinder motor. Carriage body having four 
places and a least weight of 8 3 0  pounds. 4 .  Piston sur
face, 88 square inches. }<'our places inside and two in 

front, with a least weigh t of 1,000 pounds for carriage 
)ody. The engagements should be sent to the A utomObile 
Club of France , 6 P l ace de la Concorde, before J une 15,  
with payment of 1j;200,  $300,  $400,  and $ 500, according to 
class, together with all the data as to the cars. Each 
of the above clubs will  send three delegates to the j ury, 
Diplomas, in the proportion of one-fifth of the whole 
number of cars engaged, will  be awarded for th e  best; 

p.erformance. 
. . .  , . 

Con s u m p tion of" Calci u m  Carbide in E u rope in 1 90 5 .  

Dr. Vogel h a s  p ublished statistics, from w h i c h  h e  
estimates t h e  consumption i n  Germany a t  about 22,000 
tons, and the production of German factories at 9,800 
tons, leaving more than 12 ,000 tons for importation. 
The countries from which this amount is principally 
drawn produce altogether the following quantities : 
Norway, 9,500 tons ; Sweden, 8,200 tons ; Switzerland, 
21 ,000 tons ; Austria-Hungary, 1 5 ,0 00. The European 
countries consuming the largest quantities are Ger
many, France, and Italy. He estimates th e total con
sumption of Europe at 50,000 tons, and of the wnole 
worl d  at 100,000 tons. 
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A NOVEL PROFILE TRACER. 

The surveying and charting of our navigable 
waterways and our coasts cannot be performed 
with too much accuracy or care. Marine disas· 
ters within the limits of surveyed areas are often 
attributed to uncharted dangers within these 
areas, shoals, or ledges, for instance, which have 
escaped detection through the weaknesses or 
inadequacy of the devices now used in charting 
the waters of coast and harbor. Hydrographic 
surveying consists of two operations, the meas
urement of the depth of the water at a certain 
point and the determination of the location of 
that point. The latter operation can be per
formed with absolute accuracy and to any degree 
of precision necessary with the present means 
at the command of the surveyor; but the former, 
the determination of the depth, is rarely abso
lute in its results. In addition to the inherent 
defects of leadline or rod, there is the uncer
tainty due to an insufficiency of the soundings 
to develop fully the relief of the bottom, for the 
cost and labor of the requisite number are often 
prohibitive. 

A continuous sounding apparatus, illustrated 
in the accompanying engravings, has recently 
been designed by Mr. Swepson Earle, of Wash
ington, and has been protected by patents in the 
United States, Great Britain, France, and Ger
many. The inventor has had varied experience 
in hydrographic surveying, and is familiar with 
all its requirements. The machine is simple in 
character, said to be efficient in operation, and 
has been favorably received by hydrographers 
both in this country and abroad. By means of 
this apparatus the relief of the bottom is ob
tained, not merely by the determination of a 

series of depth measurements necessarily a cer
tain distance apart, but by the accurate and con
tinuous registration of the outline or contour 
of the bottom. In addition to its use in general 
surveys of harbors, channels, anchorages, and 
all dredged areas, it should prove of value to 
pilots in connection with a guide launch or tug 
entering or leaving h[l.rbors in advance of the 
vessels of deeper draft. 

The apparatus is decidedly simple in construc
tion and operation. A long, inclined rod, at
tached by means of a swivel connection to the 
side of the _vessel, forward, extends downward 
and aft to a wheel in contact with and rolling 
upon the bottom. Another rod extends upward 
from the wheel to the rail at the quarter, pass
ing through a guide bracket pivotally secured to 
the side of the boat at the rail. The latter rod 
is" graduated to show the depth of the water 
when the wheel rests upon the bottom. When 
not in use the apparatus can be raised by means 
of a rope attached to the axle of the contact 
wheel, and carried in a position substantially 
parallel with the side of the 
vessel. An automatic b e  11 
signal, operated by two pro
jer,tions on the wheel which 
aetuate a conneeting arm to 
the bell, gives audible evi
dence that the contacting 
member is rolling properly 
upon the bottom of the water
way. An automatic record
ing device, registering the 
outline of the bottom upon a 

moving roll of paper, is part 
of the complete machine, 
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A NOVEL PROFILE TRACER. 

'1_'--'.-- , 

1 
, 

DIAGRAM OF PROFILE TRACER. 

Carving Plaster Molds by Hand. 

APRIL 14, 1906. 

thou�h not at all necessary to its successful oper
ation, for the depth at any instant is easily 
read directly from the graduated- rod as the ves
sel traverses the surface of the river or harbor 
under investigation. 

• I, J • 

HOW EASTER EGGS ARE MADE BY THE 

THOUSAND. 

A remarkable development of modern manu
facturing activity is found in the numerous in
dustries, some of astonishing magnitude, which 
have sprung from popular customs, often na
tional, though more frequently religious-prac
tices which, while almost universal in scope, 
were nevertheless formerly largely individual 
or personal in character. Thus to-day we have 
in the manufacture of valentines or of Christ
mas tree ornaments industries producing count
less novelties, involving the expenditure of mil
lions of dollars, and, notwithstanding the numer
ous forms of ingenious labor-saving machinery 
which their growth has developed, necessitating 
the employment of thousands of workers. To a 

large extent this is also true of the manufacture 
of Easter eggs and Easter novelties, an extensive 
industry partly embraced within the field of the 
confectioner, and which, is illustrated in the 
accompanying engravings. It is not possible to 
describe in this limited _sketch the methods of 
making the manifold Easter toys, such as the 
plaster rabbit, beloved of the youth of the land, 
or the ocher-colored chick, with its wobbly wire 
legs, and consequently we shall deal exclusively 
with the more or less edible-at any rate they 
are eaten-confectionery novelties. 

The major portion of those of marshmallow 
or other similar material is made in molds. The 
millions of little speckled and glossy eggs which 
each Easter reappear to the delight of the chil
dren, and it is to be feared, subsequently, that 
of the medical profession, are nothing more than 
somewhat glorified "jelly beans," a confection popu
lar for the past twenty years, Molds for these eggs 
are made of plaster of Paris, and are placed in 
regular rows on. printing boards to make impres
sions in powdered starch. A flat wooden form 
or open tray is filled with the starch, and placed 
in a machine underneath a heavy metal frame 
provided with a large number of these plaster of 
Paris molds. This frame descends upon the 
starch, is struck a few blows by a small trip
hammer, which is a part of the mechanism, and 
then rises, leaving in the starch a correspond
ing number of impressions from the molds. The 
tray is now inserted in another machine, which 
automatically drops into each depression the 
requisite amount of the jelly, and then the mold 
is set aside to allow this to harden. No upper 
mold is necessary for the small eggs, as in the 
cooling the upper portions contraet and Pound 

off sufficiently to approximate 
an ovoid in form. The eggs 
.ire coated In great open re
volving drums, into which 
from time to time melted or 
powdered sugar is poured, 
and where, as they are tum
bled about, each gathers an 
even outsid8\-layer of smooth 
and glistening or crystalline 
character. The speckles of 
red, blue, or other colors are 
supplied in a simple manner. 
The eggs by the hundred are 

Finiilhini Panorama Sugar Eggs. Forminlr Flowers of Iciug to be Used for Decorating Eggs. 

HOW EASTER EGGS ARE MADE BY THE THOUSAND. 



spread upon tables, a stiff brush is dipped in the 
coloring liquid, and the latter is spattered upon the 
eggs by simply drawing the bristles back and then 
releasing them to spring into a normal position. 

The plaster forms for the machine which impresses 
the molds into the starch are usually cut by hand, 
though more complicated ones may be cast in other 
molds. For the larger eggs or for more ambitious 
figures the molds are of course double, and are filled 
by hand by workmen who draw the material, usually 
marshmallow paste, from great stirring vessels into 
funnels. In each funnel is a rod, one end of which 
enters the spout and acts as a stopper until the work
man raises it and allows a quantity sufficient to fill 
one of the molds to run out. The halves are allowed 
to harden, and are then cemented t-ogether by means 
of a sugar iCing. The larger eggs are coated in the 
same manner as the smaller ones, while the figures, 
such as rabbits or chickens, are colored by hand. 

Scientific America.n 

are manufactured in an interesting manner. A plaster 
mold is used which has in the bottom an indentation, 
semi-ovoid in shape and of the size of half the egg to 
be formed. The mold is filled with a sugar solution, 
which when allowed to stand at the proper tempera
ture, soon begins to form the beautiful crystals found 
in rock candy, on the sides of the mold and across the 
top. When the proper time has elapsed the crystal 
form is punctured, the remaining liquid drained off, 
and the sides and top broken away, leaving only the 
ovoid indentation, which becomes half the egg. This 
process is necessary, it will be understood, as the 

. crystals are formed inwardly, and the outside of the 
form against the side of the mold is merely smooth 
and white. The edges of the semi-ovoid are then 
evened preparatory to joining two such halves by 
means of a sugar cement. Prior to this, however, the 
highly-colored and lithographed bits of paper, or other 
material constituting the scene in the interior of the 

applied by means of small parchment paper cornu· 
copias with a pointed metal spout, and the dexterity 
and rapidity with which the complicated designs grow 
under the hands of the worker who uses nothing but 
this simple instrument, are remarkable. It almost 
appears as if the completed decoration were simply 
flowing from the nozzle, so quickly does the picture 
near completion. As shown in one of the photographti 
herewith, even the most delicate flowers, built upon 
separate standards and later transformed to the object 
which they are intended to grace, are formed in this 
manner, and it is easy to understand that for work of 
such character a steady hand, a clear perception of 
design and proportion, and years of experience are 
requisite. 

.fI • •  

The Sense of" Smell in Snails. 
Emil Jung, a professor in the University of Geneva, 

after diligent investigation and study, announces that 

Decorating Chocolate Eggs With Designs in Icing. Finishing Small Marshmallow Chicks and Rabbits. 

The solid chocolate eggs and figures are molded or 
pressed in metal forms. The hollow decorated eggs 
are formed by hand in heavy tin molds. The semi
plastic chocolate is placed on a table, and worked by 
means of a kind of paddle until it is of the proper 
temperature, when 'it is plastered by hand into the half 
mold, pared off across the edges of the form with a 
knife, and then allowed to harden for three or four 
hours, when it is easily squeezed out of the mold and 
is ready to be cemented to the other half to form the 
complete egg. No little skill and practice are requisite 
to enable the worker to line the sides of the mold with 
a layer of chocolate of just the right thickness and 
consistency, and upon these the success of the opera
tion, to a large extent, depends. 

The beautiful white crystalline sugar eggs, which 
have a little glass peephole at the point, and a gorgeous 
and highly-colored scene or panorama on the inside, 

HOW EASTER EGGS ARE MADE BY THE THOUSAND 

egg, are placed in the lower half and cemented therein 
by means of a sugar icing. After the halves are 
joined, the bit of glass inserted in the peephole, and a 
paper or other baud placed upon the joint running 
around the egg, the latter is ready to be decorated on 
the outside. 

The decoration of these chocolate and sugar eggs is 
very largely a question of the skill of the workman, 
for the method itself is comparatively a simple one. 
The implement is a cornucopia provided with a nozzle 
through which the decorative substance, sugar paste, 
icing, etc., contained in the bag, may be pressed and 
applied to the object to be embellished. For certain 
classes of work these cornucopias are of rubber cloth, 
large in size and provided with a variety of nozzles 
which have openings of different kinds and number. 
The greater part of the delicate scrolls, figures, and 
flowers with which the eggs are decorated, is however 

snails perceive the odor of many substances, but only 
when not far away. 

In order to prove this interesting fact it is necessary 
merely to dip a glass rod in a strongly smelling sub
stance, as for instance the essence of chamomile, and 
bring it near the large tentacles of a snail in motion. 
If it is put close to these horns, the tentacles are vio
lently drawn back. As the animal perceives the odor, 
it changes its course. Snails also smell by means of 
their skin. Contact is not necessary, for the mere 
vicinity of a perfume causes an indentation of the 
skin. Jung has endeavored to ascertain at what dis
tances snails perceive odors. He has put various 
articles of food, such as cheese, potatoes, cabbages, etc., 
at varying distances from twelve snails, and has dis
covered that they perceive the odor of most foods at a 

distance of about three centimeters, but that of melons 
at an exceptional distance, namely, half a yard away 
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THE INUNDATION OF THE SALTON BASIN BY THE 

COLORADO RIVER AND HOW IT WAS CAUSED_ 

BY ALLEN DAY. 

If the Colorado River continues to flow through the 

channel which it has been occupying during the last 

six months, the geography of the Southwest must be 
radically changed, for at the present time but little 
water from the river reaches the Gulf of California, 

which until recently has formed its main estuary. Ex-

lowlands near its mouth and in the Gulf of Cali

fornia. 

It is a well-kno:wn fact that the Sink, as well as the 

desert around it, was once a portion of an ocean bed, 

as is shown by the remains of marine animals as well 

as the immense deposits of salt. Readers of the 

SCIENTIFIC AMERICAN are aware that these deposits 
have created an important industry in southern Cali

fornia, the salt being secured from the surface by 

Alfalfa Growing in the Former Desert After Irrigation 

cept when the river is in flood, the bulk of the water flows into what is 

known as the Salton Sink in southern California-a distance of fully 160 

miles from the gulf. The new channel of the Colorado takes a northwesterly 
course, while the channeI it formerly occupied is nearly south. 

It is perhaps needless to say that this watercourse is not only one of 

the most important in the Southwest, but is notable for the immense volume 

of water which it carries, espeCially during the flood seasons. But the quan

tity of detritus which it holds in solution is enOrmous, and is nearly equal 

to that carried down by the Mississippi at certain seasons of the year, ow

ing to the topography of the region which drains into it. An idea of the 

quantity of water carried by the Colorado at different times of the year can 

be gained, when it is stated that actual measurements indicate a flow ranging 

as high as 30,000 cubic feet per second. It is estimated that if the silt and 

other material brought down the river in the course of a year were spread 

evenly over a given 'surface, it would cover no less than 35,000 acres to a 

minimum depth of one foot. Consequently, the Colorado is almost as much 

of a "land maker" as the- MiSSissippi, acting like a gigantic suction dredge 

in carrying away the material in its vicinity and depositing it upon the 

Scientific 

plowing and then carried away by the carload. 

The Salton Sink or basin is the name given to that 
part of the Colorado desert that is below sea level. As 
shown on the accompanying map, this area begins a 

little north of Indio, on the main line of the Southern 

Pacific, and extends in a southeasterly direction, gen

erally widening out until it passes Old Beach or Impe
rial Junction, leaves the railway to the east and ex

tends south away down to a point near Signal Moun-

The Arid Sandy Waste of the Imperial Vall€ 

One of the Canals Fed by the 'Vaters of the Colorado. 

A Corn Field After Irrigation, Showing One of the Irrigation Ditches. 

Section of the Imperial Canal Which Caused the OVI: 

The Inland Sea Spreadin 

THE INUNDATION OF THE SALTON BASIN BY THI 
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tain, which is across the boundary in Mexico. This 
basin is surrounded by mountains on three sides, and 

is limited on the south by sedimentary deposits of 

the delta of the Colorado River which have piled up 

40 feet above sea level. It was undoubtedly, within a 

comparatively recent time, a portion of the Gulf of 

California, which then extended farther north than it 

does now. The Colorado River, at that period, emptied 

into the Gulf at about where Yuma now stands. 

y Before the Colorado Burst Its Barriers. 

In the latter part of May and throughout June and 
part of July of each year the melting snows of the 

far-away mountains send a raging torrent through the 
canyons and out into the more level plain of the 

Colorado. Overflows at such times are not uncommon, 

and, at Algodones, in Mexico, some dozen miles below 

Yuma, it is an almost annual occurrence for the river 

to overflow its banks. This overflow finds three chan

nels for its distribution, some of it entering thEl. bed 

3II 

of an ancient river, known to the Mexicans as the 
Alamo, and flowing westward for some forty to fifty 
miles, then turning north for over fifty miles, where 

it emptied into the Salton Sink. Another portion :vant 

by devious channels and also by way of the Rio 

Padrones into Volcano Lake, where a strange separa

tion of the water takes place. Some portion of it flows 
north by way of a channel recently called New River 

to Salton, while the remainder flows south by Hardy's 

A Watercourse by Which the Colorado is Flowing upon the Desert. Vegetation Has Grown Along Its Banks. 

River to the Gulf. The water thus emptied into the Salton Basin was sub
jected to the evaporative processes of the sun and a Saharan atmosphere, 

so that it speedily disappeared, leaving the bed practically dry until totte 
floods of another year sent in a fresh supply of water. 

With the view of reclaiming a portion of the Colorado desert, as it is 

called, by means of an irrigation system, a company began operations in 

1901, taking advantage of the channel of the Alamo River to excavate what 

is known as the Imperial canal system. About ten miles of the river channel 

were dredged out, and connected with a series of waterways extending over 

an area embracing about 100,000 acres. A portion of the irrigated territory 

is in Mexico and the balance in southern California. The extent and variety 

of the crops induced the settlement of this region on such a scale that at 

present about 12,000 people are residing in the villages and upon the irri
gated farms, while the Southern Pacific Railroad has constructed a branch 

line through the territory. A description of the Imperial Valley, which rep

resents perhaps the most notable reclamation work yet undertaken in the 

United States, recently appeared in the SCIENTIFIC AMERICAN. 
Unfortunately, the diversion of the water into the canal was checked 

A Section of One of the Reservoirs in Imperial Valley. 

lrflow. Also a Ranch on the Reclaimed Territory. 

g Out Upon the Desert. The Imperial Valley, the Colorado River, and the Inundated Country. 

� COLORADO RIVER AND HOW IT WAS CAUSED. 
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to such an extent by the accumulation of detritus 
at the head of the canal that the irrigation com
pany determined t o  secure another supply rather 

than . go to the enormous expense of dredging the 

clogged canal head. With this idea in view, they 
excavated a channel a few miles below the head of 
the Alamo channel,  connecting it with the Colorado_ 

This work was completed in November, 1904_ The 
excavation was merely a ditch less than a mile in 
length and about fifty feet in w i dth, but a flood which 
occurred a few weeks after it was completed enlarged 

it to such an extent, that a considerable volume of the 
water in the river began flowing through it into the 
main canal. The flow o f  water was too great to be 
absorbed by the irrigation system, and as already 
stated, it worked its way along the lower Alamo chan
nel to the Salton Sink, into which it  is still flowing. 
Owing to the friable formation of the river banks at 

the head of the new channel, and the force of the cur
rent during flood season, it was found impossible to 
prevent the ditch from being enlarged to such an ex
tent that with in six months after the first crevasse 
occurred, nearly all o f  the water in the Colorado was 

being diverted in a n orthwesterly c ourse into the Sink. 

The greatest volume o f  water in the river is usually 
during the months of June and July, when the drain
age from the mountains along the upper river and its 
tributaries is greatly increased by the melting snow 
and ice. Measurements taken by engineers in July last 
showed that no less than 
25,000 cubic feet per secon d 

were flowing through the 
new channel. S ince then 

there have been times 
when the river bed between 

the channel and the Gulf 
of  California has been 

practically dry, ex c e p t 

when the river was abnor
mally high. The effect of 
the current aided by the 
erosion of the sediment 
held in solution enlarged 
the new channel from 

its original dimensions 
to a w idth varying from 
600 to no less than 2 ,000  
feet in s o m e  pl aces, and . 

considerably deepening 
it. As a result, the 
water contained in the 

Salton Sink has been 
steadily increasing, un

til fears have been en
tertained lest the entire 
valley b-etween the San 

Jacinto and San Ber
n a I' d i n  0 mountains, 

which inclose the Sink 

on three sides, will  be 
flooded. Recent meas-

School-boy exercise 

tablet. 
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changed its course. The first barrier, which will be 
175 feet in length, is being built of concrete and steel 
on a rock foundation, and contains head gates which 

will allow a sufficient volume o f  water to flow into the 

canal for irrigation purposes i f  desired. The lower 
work is about 200 fe3t in length, also composed of con

crete and steel, but i s  being constructed in connection 

with wing dams and levees of timber and earth. This 

is also provided with gates. The concrete and steel 
portion o f  the barrier is being built at such an angle 

that it will offer the principal resistance to the flood 
currents, while the dams and levees are intended to 

prevent the bank from being washed away by eddies 
or other back w ater. I t  is expected that the two bar
riers will be completed before the summer floods reach 

tlle lower river, the engineers w orking partly on the the. 

ory that the mass of silt which will  be carried down at 

this time will  tend to scour out the original channel, and 

aid in confining the volume of water. In sh'ort, the prin

ciple is the same as has been so successfully employed 
in the deepening of the Mississippi near its mouth by 

the construction of the jetties, the river partly making 

its own channel. Since the Colorado has been flowing 
into the northwest passage, its former bed has been 
steadily filling up by the accumulation of sediment 
in the vicinity of the cut-off. I f  the flood currents re
move this deposit, it is  believed that the work which 
is  now being done will permanently keep the river in 
its original course, and prevent further flooding of the 

Spherical 

tablet. 

Corners begin The tablet has 

to appear. become sqnare. 
Less 

oval. 

An oval 

tablet. 

the tablet suggested the square into which it soon de
veloped.  

Side by side with the evolution of the square tablet 

from the clay baIl , a similar tablet was developed from 

the early building brick. The first ;Jabylonian brick 
was rectangular ; its sides were plano-convex-plane 

on the bottom where it rested upon the ground to 
dry, and convex o n  the surface, because while drying 

the edges ran down the sides. To the first tablets 
w hich were not spherical or nearly so, this plano-con

vex form was imparted, but the convex side became 

less convex, and by 3800 B .  C. both sides were nearly 
alike, and its form became identical with the tablets 
which dEveloped from the clay ball. The tablet, square 
or nearly so, retained its shape for a considerable pe

riod ; but if  the inscription to be recorded upon it  was 
l ong, the length of the tablet was increased, while its 
width remained practically the same. This elongated 
form of the square tablet thus became the standard for 

all of the later ages of the Babylonian empire. 
In size the tablets vary exceedingly. While some 

measure hardly more than half an inch in length, 

others are fully eighteen inches long and a foot wide, 
yet the average of the hundreds of thousands of B aby
l onian tablets which are now in the museums of Eu
rope may be not far from three inches in length and 
half as wide. 

Although the rectangular form of the clay document 
prevailed, other shapes were adopted for special pur

Tag of Plano-con vex 
clay. tablet. 

poses as occasion demand. 
ed. The school boy ' s  exer

cise tablet was invariab l y  
r o u n d ,  a n d  t h e  c l a y  labels 

which were attached to 

merchandise were e g g
shaped and their longer 

diameters were pierced 
with a hole for the string. 
An exceedingly interesting 
form of tablet was that 
given to the Ba bylonian 

letter of 2400 B .  C.  and 
late r. The clay of the let-

ter was molded and in-
scribed as WEre the or
dinary business docu
ments, and when finish
ed,  a thin coating of 

clay was wrapped about 

it, serving as an enve
l op e  to protect the writ

ing within, or to con
ceal it from the eyes of 
the curious. The enve

lope was then stamped 
with the seal of the 
writer, or sometimes 
engraved with a few 

words, and the letter 
with its envelope was 
placed in the sun to 

dry,  or in the furnace 

for baking. It was then 
ready for 'delive'ry. 

u rements of this new 

sea which is forming 

show that it is at  pres
ent about 50 miles in 
length, having a maxi

mum depth of about 2 5  
feet. The daily increase 
in d e p t h varies of 
course according to the 

A Ba bylonian " Case Tablet " or clay letter w i t h  its en velope broken and half A letter and I ts envelope. The letter shows 

beneath the broken portion of the envelope. 

T h e  discovery 0 fl 
these early documents 

at Bismya has not only 

revealEd the original 
form of the tablets, but 

quantity coming down 
the river, but i t  has 

been as high as nearly three inches in twenty-four hours, 
v a rying from this to three-fourths of an inch. While 

the salt industry has been practically ruined by the 

flood, as yet the i rrigated district has not been harmed, 
owing to its elevation. The basin must be filled to a 
maximum depth of at least 150  feet bef ore the water 
would cover the farms of the I mperial Valley. Conse

quently a period o f  years would elapse before the irri

gation district would be affected ; but the heaviest loss 
is that of the Southern Pacific Railroad, for it has been 
compelled to alter the l ocati on of its roadbed, and 
rebuild about fifty miles of track at a greater elevation 
to prevent it from being submerged.  

The question of confining the river to its ordinary 
channel presents a somewhat difficult engineering prob
lem. Soon after the Colorado began flowing th rough 

the new channel, an attempt was made to change the 

course o f  the current to the south by a diverting wall 

made of brushwood fastened with wire and reinforced 

b y  gravel. A sudden rise in the river carried this 

away in a few hours, and created conditions which 
were worse than before. An attempt was also made to 

lead the water into the Padrones channel, thence into 
Volcano Lake, but this was unsuccessful,  the river 
forming another channel between the Padrones and 
the Alamo and continuing on to the Sink. The final 
plan determined upon, which i s  now being carried out, 
is  the construction of two massive barriers, one pro

tecting the head of the original channel, and the other 
the head of the channel through which the river has 

removed. 

LETTER WRITING FIVE THOUSAND YEARS AGO. 

va.lley to the northwel';t.  A more complete account o f  
t h e  dams which a r e  n o w  in course of construction, and 
which are intended to control the Colorado River, will  

appear in next week's SCIENTIFIC AMERICAN. 
. . . ' .. 

LETTER WRITING FIVE THOUSAND YEARS AGO. 
BY EDGAR JAMES BANKS . 

While Babylonian clay tablets of various forms and 
sizes have been known and collected by the large 

European museums for fully half a century, it is only 
in recent years that tablets of an exceedingly ancient 
date have been found in sufficient numbers to reveal 

their origin and early development. O f  the two thou
sand tablets discovered in the Babylonian ruin B ismya 
by the expedition of the University of Chicago, a large 

proportion of them date from the fifth millennium 

B .  C., an d present such a variety o f  shapes and sizes 

that their origin has for the first time been ascertained. 
The first Babylonian tablets, and therefore the old

est written documents in the world, were of clay. The 

original shape was round l ike a ball,  and in size it re
sembled a small orange. The early scribe drew upon 

the soft clay the rough pictures by which his language 
was expressed, and then placed the written document 

i n  the sun to dry. As writing became more common, 

the tablet lost its spher ical shape and the inscription 
was confined to its flattened sides. A number of such 
tablets, almost spherical, came from B ismya. As the 

centuries passed, the sides b ecame flatter, corners be

gan to appear in the circular edge, and by 4000 B .  C. 

has also assisted in ex
plaining the devel op-
ment of the cuneiform 

or wedge-shaped writing. How does it happen that the 
Babylonians committed their thoughts to writing by 

stamping combinations of wedges upon clay ? The 
wedge i s  an accidental result of the use of clay. The 

very earliest inscriptions, found m ostly upon stone vase 

fragments, are not composed of we dges, but of straight 
lines. The Babylonians first wrote by drawing pictures 

of the ObjEcts which were in their minds. I n  time the 

pictures became conventionalized, as is  the case with 
Chinese, and the original objects could n o  longer be 
recognized. When clay was substituted for stone, it 
was difficult to draw an even straight line upon it, for 

the edge of the style which first touched the clay sank 
deeper, leaving a we dge-shaped impression. The wedge 
t hus arose ; and as clay was practically the only ma

terial employed by the scribe, the wedge became so 
thoroughly identified with the language, and the old 

l inear writing was so entirely forgotten, that during 
the last three millenniums of the Babylonian empire, 
the scribes, even when engraving upon stone, gave 

their characters a wedge-shaped form. 
• • •  • 

An engineering firm at Pittsburg has patented a new 

type of universal plate mill, and has received a contract 

from the I llinois Steel Company for the building of one 

of these mills at S outh Chicago. The mill  will be 
driven by an electric motor of 6,000 to 8,000 horse
p ower capacity, this being the first time that a 

mill of this character and size has been electrically 

d riven. 



RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

SPEED-INDI CATOR.-G. I HLE.  4 Alexan
drinenstrasse, Berlin, Germany. The object of 
this inventor is to make an improvement in 
speed-indicators with magnets and indicating 
members rotating around the same axis. The 
indicating member, which i s  c onnected i n  the 
usual manner with the indicating mechanism, 
consists of a hollow body and is inclosed 
upon the greater part of i t s  periphery by 
the rotated magnet system,  an i r on core 
which rotates with the system of magnets ex
tending into this hol low indicating member.  
This makes i t  p ossible to e m p l oy a system of 
magnets forming a considerabl e  mass as i t  is  
driven, while the hollow indicating member 
may be of exceedingl y  smal l  mass. 

Of I nterest to Farrners. 

ALA RM.- II .  I RWIN , Fern H i l l ,  Hawkes 
Bay, New Zealand. Tbe invention relates to 
alarms, and more particul arly to those 
adapted t o  serve as scarecrows.  I t s  principal  
object is to p rovide an efficieht apparatus by 
which a series of explosions may be p roduced 
at definite interva l s  for the pUl'pose of fright
ening birds or  animals  away from trees, 
c rops,  and the like.  

R E ET-C U LTn' ATOR.-O. SOREN S O N ,  Fow
ler. Col. This implement may be conveniently 
attached to a sulky.  To the axlc draw-bars 
are attached, which extend rearwardly and 
carry handles. The rear end of these bars 
are formed in to forks to which brackets are 
pivota l l y  attached, t h e  l a t t e r  formed integral 
with special saddle-plates. Opposite these 
plates are t w o  saddle-p l a tes,  and these are 
connected by special  bolts with the first named 
p l ates, a ffording means for c l amping the for
ward beam. As the imp l ement passes once 
across a fieltl i t  c u ltivates two or the equiva
lent of two rows. 

FEE D I N G  DEVICE FOR Pour,TRY.- H .  P. 
NOTTAGE, Goshen, Mass. In use the feed 
gravitates, and the finer particles are pre
cipitated from the three c ompartments of ' the 
box through the meshes of the screen which 
covers the opening leading from one to an
other compartment therefor in the trough. 
roultry picking at the feed through the screen 
causes i t  to be loosened up so as to be con
tinuously supplied to the sever a l  compart
ments of the trough. The openings permit 
poultry to project their bills so as to pick 
feed from out of the compartments and by 
the p resence of the screen wires or bars, they 
cannot throw or scatter feed in any attempt 
to throw thei r b i l l s  from one side or the other. 
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MAC H I N E  FOR PRINTING AND ISSUING 
RAILWAY-TICKETS.-R. T. PISCICELLI, Pi
azza del l a  Borsa, No. 22, Naples, Italy. Tickets 
printed may be either for predetermined or 
other stations. The machine prints : the nam& 
of the iesuing station ; the station for which 
ticket i s  issued ; the date of issue ; the num
bel' ; the class and kind of t i ckets ; the price ; 
the number of the train ; and i nformation, ad
vertisements, etc.,  on the back. While i ssuing 
a ticket, it adds m oney received ; adds the 
number of each kind of ticket ( single,  return, 
express, o r  ordinary trains, &c. ) issued ; adds 
total number of tickets issued ; and p r ints on 
a continuous p aper ribbon a duplicate of mat
ter printed on each ticket. 

HOI STING AND CON VEY ING APPARA
'.rUS .-C . J. BORGEN, New Y ork, N.  Y. This 
patentee's inven tion relates t o  a device for 
h oisting and c onveying purp oses in general , 
and is especia l l y  app l icable to l oading and 
unl oading ships, I t comprises a cable o r  sim
ilar flexible element p l aced on an incline and 
a cal'l'iage m oun ted on the cable and adapted 
to move a l ong It, the carriage being provided 
with automatic means for manipulating a pul
ley t o  assist i n  t h e  several operations of load
ing and u n loading. 

Designs. 

D E S I G N  FOR A ROSARY.-H. F. NEHR , 
New Y ork, N. Y. '.rh e  ornamental e ffect se
cured by this designer is made neat and 
chaste.  The junction of the l oop and pendant 
i s  made by a heart shaped medal containing 
a head of Chri st. A plain and well  propor
tioned crucifix is at the usual end of the 
rosary. 

N OTE,-Cop ies of any of these patents w l l l  
be furnished b y  Munn & Co . f o r  ten cents each. 
Please state the name of tbe pa tentee, title of 
the invention, and date of tbls paper. 

Busin¢ss ana P¢rs�nal Wants. 
READ 'rms COLUMl'> CAREFULLY,-You wi l l  

find inquiries for  certain c) asses of articles numbered 
in consecutive order. If you manufacture these !:;oods 
write us at once and we will send you the name and 
address of the party desiring tbe information. I n  
every ca .. e it is ne('essary t o  give t h e  
n U Illber ot' ' b e  inquiry. 

M U N N  &; CO. 

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

no attention will be paid thereto. This is for 
our information and not for publication. 

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

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

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

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

Boring tool, reamer, and the like, T. Burns 817, 042 
Bottle, J. C. Anderson . . . . . . . . . . . . . . . . . . . .  817,033 
Bottle capping macbine, S. C. Miller . . . . . . .  817, 129 
Bottle neck and stopper, S. D. Rodgers . . . .  816, 744 
Bottle, non-refillable, G. Kerr . . . . . . . . . . . .  816, 582 
Bottle, non-refillable, A. G.  Abizaid . . . . . . .  816,699 
Bottle, non-refillable, W. S. Freel . . . . . . . .  816, 789 
Bottle, non-refillable, W. P. Swett . . . . . . . . 816,829 
Bottle, non-refillable, O. E.  S .  Azzoni . . . . . • 817,034 
Bottle socket, H. �'. Haviland . . . . . . . . . . . . .  816, 979 
Bottle stopper, H .  O. Brawner . . . . . . . . . . . . . 8 1 7 , 038 
Bottle washing device, H. H. Poggensee . . 816,818 
Bottle washing machine, P. D. Laible . . . . . 816, 920 
Bottles, jars, and other vessels, closure de-

'vice for, W. B. Fenn • . • • . • • . • . . • • . . . •  81 6,720 
Bridle bit cheek piece, N.  Stalker . . . . . . . . .  816,615 
Broiling apparatus, J .  G. Lanz . . . . . . . . . . . . .  817 , 145 
Brooder, C. A. Tuck . . . . . . . . . . . . . . . . . . . . . 817,02 1  
Brush, I .  C. I saacs . . . . . . . . . . . . . . . . . . . . . .  817 , 1 1 7  
Brush, fountain paint, A. Wagner • • • . • . • . . 816,765 
Brush bolder, C. A. Harris . . . . . . . . . . . . . . . .  816, 793 
Bucket, dumping, A. Henderson . • • • • • . . . . . .  816,579 
Buckle, S. M .  Holt . . . . . . . . . . . . . . . . . . . . . . . .  817, 065 
Butter into smaller blocks of predetermined 

sizes, means for cutting up large blocks 
of, T. H. H. Widdicombe . . . . . . . . . . . . . .  817,027 

Button blank grinding and feeding machine, 
W. E.  Knott . . . . . . . . . . . . . . . . . . .  817 , 1 2 1 ,  817, 122 

Cable grip for cable bauled trucks and the 
like, Ellingen & Doehle . . . . . . . . . . . . . . . , 817, 053 

Cable splicing socket, J. L. Frazier . . . . . . . . 816,721 
Calculating machine, S.  E. Swick . . . . . . . . . .  816,760 

Scientific American Supplements referred to may 
had at the office. Price 10 cents each. 

be Calking tool, R. J .  Webster . . . . . . . . . . . . . . " 816,952 
Camera, photographic, .T . D. Garfield . . . . . . 816,907 

Books referred to promptly supplied on receipt 
price. 

of g:��, c:��i:rs,
c��el�{' fO�' s:-ga r�eL��tn 'riili : �t�:��� 

Capsule spinning, trimming, and stacking 
Minerals sent for examination 

marked or labeled. 
should be distinctly m achine, E. Watzke . . . . . . . . . . . . . . . . . .  816, 694 

Car attachment, railway, S. Constable . . . . . 817, 103 
Cur brake, beamless, G. W. Swisher . . . . . . .  816,617 
Car coupling, J .  Darling . . . . . . . . . . . . . . . . . . 816, 565 

( 9941 ) A. J .  C. asks how to polish g� ���gU��: ¥.' l ii�3� : : : : : : : : : : : : : : : : : : �t�:ZM 
German si lver.  A. Take 1 p ound peroxide of 
i r on. pure, and put half of it into a wash 
basin, pouring on water, and keeping it stirred 
until  the basin is nearly full .  While  the water 
and crocus are in slow m o t i on, pour off. leav
ing grit at  the bottom. Repeat this a second 
time, pouring off into another basin. C l eanse 
out grit,  and do the same with the other h a l f. 
When the second lot is poured off, the crocus 
in the first will have settled to the bottom ; 
p O ll r  off the water gen tly,  take out the powder, 
dry i t , and p u t  both when washed clear of 
grit,  and dried, into a box into which dust can
not get. If the si lver work i s  very dir ty ,  rub 
the mixture of powder and o i l  on with the 
fingers, and then it will be known if any grit 
is on the work. I f  the worl' is not very black,  
take a p iece of soft chamois leather,  and rub 
some dry crocus on,  and when w e l l  rubbed, 
shake out the lea ther,  and let the powder fa l l  
off that is n o t  used, or  rub it  o ff  with a brush. 
D o  not put down the leather i n  the dust.  

( 9942 ) P. E. M. asks how to remedy 

Car coupling, F.  A.  Ramey . . . . . . . . . . . . . . . . 817,00 1  
Car coupling, "r. E. l\1cDonald . . . . . . . . . . . .  817 , 088 
Cal' coupling and drawhead, A . W. Lewis . 817,077 
Car conpling, automatic, C. R. Salmen . . . . 817, 095 
Car door, box, F. A. Delano . . . . . . . . . . . . . . .  8 1 6 , 65 1  
Car door safety bracket, O. 1\1. Stimson . . .  817,0] 5 
Car dump, H. M. Ram"eur . . .. . . . . . . . . . . . . . 8 1 6,736 
Cal' movet',  F. Mertsheimer . . . . . . . . . . . . . . 816, 873 
Car, railway , J. R . .  Jones . . . . , . . . . . . . . . . . .  817,068 
(Jars or vehicles along a railway, apparatus 

for controlling the passage of, L. H. 
Thullen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816,762 

Carburet8r for explosive motors or engines, 
H. C .  Doman . . . . . . . . . . . . . . . . . . . . . . . . . . 817,051 

Cal'bureter for petroleum motors, Charron & 
Girardot . . . .  , . . . . . . . . . . . . . . . . . . . . . .  " 816.H4U 

Carrier. See Hay carrier. 
Cart, J .  A. Watt . . . . . . . . . . . , . . . . . . . . . . . . .  816, 627 
Casl{(�t handle and socket plate, J. C. Ed-

,yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Caster, ball bearing, J. W. Self . . . . . . . . . . .  . 
Casting::;, forming, W. Brinton . . . . . . . . . . .  . 

816. tiC):� 
8 1 6 , \J H  
81G. 709 

cem��l�a
blO

.
C
.� . ������ . �����l�:,. ,1:: , � . � ' . .  �): 8 1 6 , H1 3 

Cement burning furnacC', W. IU . Snyder . . . .  81(j,7;:-);� 
Cements, manufacture of acid proof and im-

permeable, R. Liebold, reissuE' . . . . . . . . . 
Cheese cutting maehjne, .J. "T. Culmer . . . .  . 
Chisel, carpenter 's ,  \Y . S, 'Ward . . . . . . . . . . •  
Chock, mooring and towing, N . L. Skene . .  . 
Chronograph, ,,"'ildermann & l\lond . . . . . . .  . 
Churn, J. C. McCollum . . . . . . . . . . . . • . . . . . . . .  
Churn, J.  C. 1\IcVcy . . . . . . . • . . . . . • . . • • . • . . •  
Churn, F.  L. Decker . . . . . . . . . . . . . . . . . . . . . 

a warped pole.  A. Wet the concave side, and 6?;:�i��nt'::'i���.:nS'. g. tr�r:r:'.� . ���:� : : : : : :  
then hold the convex side to the fire.  Cigar cutter, N. Du Brul . . . . . . . . . . . . . . . . .  . 

Marine Iron Works. Cbicago. Catalogue free, ( 9943 ) J. V. B. says : Is it a sci en- 81:�P�le�;'in'ia:�g���t��: 'A: 'S�b��� : : : : : : : : :  
I n q u i r y  N o . ,.m 06.-For m anufacturers of novel- tifie fact that when Ii fluid issues from an Clock, A. W. Owen . : . . .  : . . . . . . . . . . . . . . . . .  . 

ties and speCialties. orifice,  a rectangu lar aperture for exa mple,  i 8t��t a
el�cf��' ;r

o
o����a�l�.

n 'A� · L�' lo��\i : : :  
For hoisting engines. J .  S. Mundy, Newark, N. J .  the flow, which just after i ssuing i s  rectangu- ' C10tbes line, C. C. Johnson . . . . . . . . . . . . . . .  . 
In q uiry N o. S001 . - �'()r m onufacturers of street lar  in section like the hole ,  twists about so that gi����, �'.IIlif.' I,�a"nq�isr.���: : : : : : : : : : : : : : : :  cleaning OT street sweeping machInes. 

a short distance from the orifice the section is Coal pockt'.t ,  Hoover & .Mason . . . . . . .  : , . . . .  . 
.. U. S." Metal Polisb. Indianapolis. Samples free. . . .  . . Coal \\"aShlDg apparatus, R. L, .  Martm, Jr . . a lectangie haVIng Its correspondIng SIdes Cock, stop and waste, G. P .  HilleD . . . . .  , . . . 

pJs?t':"�fr� fo�in����;;;'lg{; C¥{:i���acturers of  eom · :t 
f���h�h��g

!
e���d,

t��:�i:; ��Zm
h�e

l:ect!�g�lar  8�!r���0���;::�:Pilli���1�\'��;: ��h::::� : : : :  

1 2 , 470 
816, n8 
816, 626 
816,827 
816,767 
816,732 
816, 992 
817 , 049 
8 1 6, 621 
8 1 6 , 6n 
816, 569 
817,024 
816, 747 
817, 1 47 
816, 903 
81G,!l:l8 
816, 664 
8 1 (), �2:J 
8 I G . DO(j 
8Hi, 7H7 
S I G  fl72 
81G,7})[) 
816, H;16 
RI6.78i'i 
R ] 6 , 7 IH 
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.' " 1 6, " 1)'1) AD.J U STI N G  D E VI C E  FOR PR I N T I N G- Chas. A. Scott, 719 Mutual IMe Bu ilding, Buffalo. N. Y. 

0 v 

Of General I nterest. 1 8ell patents. To buy, or b aving one to sell, write 

I I f f b J (' 

I n q u i ry N o .  �009. - W anted, "ddress Of any com. 
SCri be. Thl s IS due to the fact that fl UId 1 ush- Coloring or painting compOSition, R. W. BLOCKS. --W. H. W A[,DRON .  New Brunswick, pany which treats on the subject o f  . ,  I£xpanded Metal"  , ing through the corners of the rec tangular Cornelison . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

N . .T.  Printing-blocks with which l inoleum· and also address of some gas·producing company w hose · · fi ce t nds to fl tt n t ft I . -
t h  Colter, J. Moeller . . . . . . . . . . . . . . . . . . . . . . .  . 

8 1 6, G4S 
8 1 7 . 0R:l 
RI G, H I S  
8 ] 0 , 602 
817, 0;11 
8 1 7 , 1 1 i"i  

outfit would not exceed four or fi v e  thousand donars. Ol �  e
. a e au a e1' e

.
a Vlng 

. 
e : Compass, mariner 's ,  Thomson & Clark . . . .  . printing machines are supplied arc of consid· onfice, whIle that p a r t  of the flmd co_mlllg Condenser, II. C. Ruggles . . . . . . . . . . . . . . . . .  . 

erable length, and apt to bend, so that parts I have for sale the U .  S. and all foreign rights of new th h t th 'd t d t b I th . . Controller T von Zwcigbcrgk . ,  . . . . . . . . . .  . 
patent Improvement. in Wa: er �'ube 'I'ypes of Boilers. 

roug a e Sl es en s o u ge, us glvlllg Conveyer, ' R. · C. Hil ls  . . . . . . . . . . . . . . . . . . . . . . of the printing-surface are i mpressed with too 
Great economizer. J. M. Col m an, Everett , Wash. the effect of appa ren tly twisting in the flow. Conveyer pipes, distributing no""le for, 

��Ch
ei:���e 

i:P��
-

ss:h
d

e :��r i
�g��l

d
y :�he�/��; Inqu iry N o .  8010. - For manufacturers of egg 

\Ye have no S UPPLEMENT articles with regard 
COnV�Yi�g �;;r;�tl;�: A .

"& · i. ' �.i:  'ii�li : : : : : �ig:�n 
separators. to this matter, and we know of no publ ished Core oven, A. B. Day . . . . . . . . . . . . . . . . . . . . . .  816.!lH7 

pl'int.  The obje.ct  in t b i s  case is to p rovide 
PATENTs,-European Rights. [ want sole agency for data on the subjec t. g��r��e b������, 

G� \ CiL K���:ii�y : : : : : : :  : : :  : :  ���:�l� means for adju sting the p rinting-b lock so that Europe for good-selling patents, or might buy rights. Cover, removable dust protective, I... J. 
8 1 " . 068' the severa l parts thereof can be forced out- James R. Moodie, 73 Inverleltb Row, Edinb'gh, Scotl'd' Dirand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  u 

d . dl ' d t d INDEX OF INVENTIONS Crate, folding, W. H .  Kelchner . . . . . . . . . . . .  8 ] 6 , 801 war Iy 01' Illwar y III 01' e1' 0 overcome e-
I n q u i l' Y  N o .  801 1 . - W anted, address of parties . Culinary vessel attacbment, C. :1'1. Wasley . 8 ] 6 . S!J2 

fects due to bending and to p resent an ev en who install galvanizing plants. Cultivator, W. Sobey . . . . . . . . . . . . . . . . . . . . .  8 1 7 , 0 ] 2  
printi ng-surface. Well gott en u p  typewritten letters will increase your For which Letters Patent of the 

Cult����or . ���. p.l��t:.
r: . ��I

.
'::��i�!:: .:': . �'�.

r� 8 1 6 , 693 
AUTOMA T I C  FEED DF.V I CP1. , - E .  J .  business. $2 per 1.000. Cultivators, balancing mechanism for wheel, 

Cal. The i nvention Ty pewritten Letter Co., St. Louis. United States were Issued A. C. Lindgren . . . . . . . . . . . . . . . .  , . . . . . .  816,86� ERI C S SON 1 San Francisco, 
relates to water distribution ; and i t s  object  
i s  to provide a new and improved automatic 
feed device for supp lying water to fl ush-tanks,  
leader-traps, surface drains, and similar con
trivances, and the water-supp ly o f  whkh is 
not sufficiently regu l a r  to m a i n tain a per· 
manent sea l .  as requi red b y  m odel'll sanitary 
p l u mbing. 

BOBB I N . - C .  C .  COST, Bismarck,  N. D . One 
of the princ i p a l  obj e c t s  of the inventor is to 
p rovide a bobhin by the use of which the 
necessity of unwinding the same i s  obviated, 
thereby dispensing witb the use of b a l l ing
machines,  a s  w e l l  as labor attendant there
upon. A further object i s  t o  provide a bobbin 
by the use of which the twine may in the fi rst 
instance ( as it i s  spun or m an ufactured from 
the fi be r )  be wound directly into form for 
baling . .  

Utilities. 

I n q u iry No. S 0 1 2 .-For manufacturers of ma
chines for Bcoring Bcale on rulers. 

Tbe celebrated " Hornsby-Akroyd " Patent Safety 011 
Engine is built by the De La V ergne Machine Company. 

Foot of East l38th Street, New York. 

I nq uil'Y No. 8 0 1 3 .- For manufacturers of bencb 
plane handles and stocks. 

Mauufacturers of patent articles, dies, metal 
st\l mplng. screw machine work, hardware specialties. 
machinery tools. and wood fiber products. Quadriga 
Manufacturing Company. 18 South Canal St. ,  Chicago. 

I Ii Q u iry N o .  801 4.-F'or manufacturers Of street 
sweepers. 

FOR SALK-One Sbafer Hydrau lic Platen Press. 60 
tons preseure, 18 inches platen with a 12-inch move· 
ment of ram ; complete, with pump belt drive, lock-up 
pressure and safety val v e. V acuo-Static Carbon Co., 
Mill and Platt Sts . . Rochester. N. Y. 

I n q u i r y  l'i o. 8 0 1 i> . - For manu facturers of fire ex
tinguishers. 

FOR S ALE.-At Taunton, :M ass., patterns. patents. 
drawings; 4. to 25 horse-power gas or 011 engines. Ten 
years test. Can furnIsh sample. Hadwen Swain Mfg. 
Co., 505 Sacramento St . •  San FranCisco., Cal. H o u sehold 

Cr,OSET-TANK.-W. C .  A .  VIS SING,  J R . ,  I n q u i ry N o. � 0 1 6.- l< or lIla nufacturers of chains 
S a l t  Lake City,  Utah. C loset-tanks as now for weight clocks. 
constructed consist of several parts, some
times containing a s  m any a s  thirty or more.  
There are many chances of their getting out 
of order, and when the float i s  bl'()ken or 
fai l s  to work they are l ikely to ovcrflow, thus 
causing damage. On account of the l a rge 
number of parts the cost of manufacture is 
high, as wel l  a s  cost of maintenance. The 
washers frequ ently leak and have to be re
p laced. This invention i s  for the purpose of 
simplifying, cheapening and otherwise i mprov
ing devices of this character.  

SCRUBBING DEVICFJ.-H . FJ .  H. ARMANN , 
Gardar, N . D. The invention pertains to a 
device for brushing and scrubbing. It is es
pecially applicable for use upon floors, but is 
not strictly l imited thereto. The invention 
comprises a brush. a mop, means for apply
Ing water to the m op and to the floor,  a nd 
means for wrinl:inl: the mop .  

F O R  SALE.-Patent rights f o r  U n i t ed States on three 
illustrated post card novelties. I f  interested send 50c 
for samples. W. Becker, J ellersonville. R Y. 

I n q u iry N o. S01 7 . -"r anted,  address of part ies 
who can give the most modern m ethod of condensing 
or extracting water from sweet skimmed mnk. 

I n q u i ry N o .  80 1 S.-Wanted, address of makers of 
U:RS  producer plants !"uitable for cooking, heating and 
lighting ordinary dwellings. 

I n qu i ry 1\ 0. S O I 9 .-For m a n u f a c t u r e r s  of 
Squeezre's easy floor cleaner or mop. 

I n q u i r y  N o .  '"'020.- Wanted. address of parties 
making Brundt's kerosene pumps. tin piercing 

I Il Q ui r y  N o. �02 1 .- For manufacturers of ma
chinery and apparatus for the manufacture of liquid 
carbonic gas. 

I n tl u irv N o .  SO'22.-For manufacturers of decor· 
ticating m achines for jute fiber. 

I u tl u i ry l\' o. 8023.- Wanted, manu fact urers to 
m ake connecting fittings for wagon t ongs and neck 
yokes consisting of castings and ball bearing pivot. 

I n q u i ry No. SO'.! 4.-For manufacturers at a m a
chine for rolling and gluing paper funnels or cornu· 
capias. 

Curtain pole, .J.  T. Ezzell . . . . . . . . . . . . . . . . . .  816, 786 
Curtain pole, bracket, and window shade-

holder, combined. ,T. H .  Seegers . . . . . . . .  81 6, 684 
Cuspidor, E. T. Willhoit . . . . " . . . . . . . . . . . .  8 1 7 , 02fl 

8��f��0�'ea:iaf'or �ila����
g
�l�

. B��k��l; : : : : : :  �i�:�g� 
for the Week Ending 

April 3 ,  1 906. Cutting headings, m achine for,  "'1 .  A. Lath-
rop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 ] 6 , 92:� A N D  E A C H  B E A R I N O  T H A T  D A T E Cutting machine, W. C. Qninlen . . . . . . . . . .  �1 7 , 000 

Damper for stovepipes, flues, etc . ,  H. W. 
[See note at end of list abont copies of these patents. ] Conway . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  8 1 6 . 7 ] 2  

Davenport p a d ,  R. Coopersmith . . . . . . . . . . . .  817 , 1 39 
Dental contour pliers, N. II. Smith . . . . . . . .  816,828 

Acid, making sulfuric, R, Knietscb . . . . . . . .  816, 9 ] 8  Dental tloss holder, J .  C. De La Cour . . . . . .  8 1 7 , 050 
Adding device, L. E. Coleman . . . . . . . . . . . . . 81 6,781 ))putal instrument for raising barbs upon 
AdvertiSing apparatus, display, E. O. Wil- wires, L. S. Lourie . . . . . . . . . . . . . .  · . ,  . .  816, 668 

cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6 , 632 Dental tool shield and moistener, C. A. 
Aerial cables, suspending, L. A. McNeiL . .  816,991 Sevier . ' "  . . . . . . . . . . . . . . . . . . . . . .  , . . , . . 
Air currents, means for producing, B. A. Del'l 'ick, McClain & McDanieL . . . . . . . . . . . . . 

Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 759 Detector bar clip . •  J. S. Hobson . . . . . . . . . . .  . 
8HI, 68r. 
816, 590 
8 1 6 , 658 

Air loek, S. W. Cbiles . . . . . . . . . . . . . . . . . . . . .  8 1 6 , 642 Dining and billiard table, comhined. W .  
Air sbip, dirigible, A. Bratscbie . . . . . . . . . . . . 816, 706 Stevenson . . . . . . . . . . . . . . . . .  · . . . . . . · · · · ·  81 7 , 097 
Air to electric discharges, apparatus for Dish dr,ving device, A. S.  King . . . . . . . . . . . . 8 1 7 , 1 20 

subjecting, Mitchell & Parks . . . . . . . . . .  817,082 Dispensing receptacle , Rider & O'Donnell . .  816,822 
Ammonia ,  producing, Lyons & Broadwell . . . 816,92 8 ���r;ay

ev!P��::���is� · f:r: l.hirllSGiff��d : : : :  �i¥:8g� 1�c�g�:ia 
G:�ig

o:iz&r, 
S�'

ith��l:��l� : : : : :  : : : : : : : �i�:��� Door,' gate, and the like spring, G. 1\1. Bott 816,556 
Anchor, guy, C .  J .  Widmer . . . . . . . . . . . . . . . .  81 6,631 Door, grain, J .  Riley . . . . . . . . . . . . . . .  , . . .  · . . 8 1 6 , 740 
Anchor, land ,  W. E. Cissna . . . . . . . . . . . . . . . . 817,044 Door bolder, W. Squier . . . . . . . . . . . . . . , · · · . · 816, 757 
Animal trap, C. Ii" Nelson . . . . . . . . . . . . . . . . . 816,814 Door opener and closer, fluid pressure, A. M. 
Anticreeper, C. Lien . . . . . . . . . . . . . . . . . . . . . . 816,926 Spink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Apparel pad, H. W. Thompson . . . . . . . . . . . . 817, 020 Downdraft kiln, G. E. Snmvdp.n . . . . . . . . . . . 
Atomizer, I. Q. Gurnee . . . . . . . . . . . . . . . . . . . . 816, 656 Draft equalizer, Parks & Day . . . . . . . . . • . • .  
Automobile horns, meallS for blowing, Drawer stup, C . T. & H. Garden . . . . . . . . .  . 

G. W. Lorimer . . . . . . . . . . . . . . . . . . , . . . . .  817 . 1 25 Dredger and bed rock clE'aner, P. Bouery . .  
Automobile \vbeel , C. B. Kimball . . . . . . . . . .  8 1 6 , 6G6 Drill. See M iner's d rill. 
Barbel" s applianc(', G. ,Y o  Hale . . . . . . . . . . . 817, 1 1 1  Eaves trongh hanger, A. E .  Scherer . . . . . .  . 
Barrel forming device, 1 . H. Melvin . . . . . . . . 816,872 El('ctric elevator system, A. Magnuson . . .  . 
Ba rrels and pipes, lining working, N. C. Electric fnl'nace, A. G. Betts . . . . . . . . . . . . . . 

8 ] 7 , 01 4 
81 6,752 
8]6,816 
816,574-
816, 958 

8 1 6,941 
8 1 6,8119 
8 1 6 . 554 
8 1 6 , 996 
816, 922 

��i�::�;:i�;eA
.������:·ttift����: : : : : : : : : : : : : :  �tg:��� !lmm ��!:i::�i

n\,����b�E::�;;�: : :f�:r: 
Bayonet fixing arrangement, A. Bertbier . . . 816,9fl4 A. H. I liohan . . . . . . . . . . . . . . . . . . . . . . . .  816, 981 
Bf'aring, ball, F. Lopffier . . . . . . . . . . . . . . . . . .  817 , 1 24 Electric traction elevator, A. Ma�. nuson , . . .  816�806 
Bearing lnbricator, slide, W. L. & F. S .  Electric tram\vays working upon the slot 

Ca,.d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  816,778 conduit sy stem, point or s\vitch for, 
8 1 6, 647 Braring, roller, W. Houldsworth . . . . . . . . . 816, 798 A. N. Coilllett . . . . . . . . . . . . . . . . 816, 646, 

Bearing with weight-controlled lubricant, Electric transmission pole, .T. L. Weller . . .  816,628 
M, Kemrnericb . . . . . . . . . . . . . . . . . . . . . . . 8 1 7 , 1 1 8  Electric waves, apparatus for producing, A. 

Bed, tiltillg or wall .  J. B. Elastman . . . . . . " 816, 7 1 8  Artom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 8 1 7 , 1 37 
Reds, foldillg seat for metal, 1\1. Faas . . . . . . 816, 974 Electric wire conduit, D. H. Murphy . . . . . .  817,086 
Bench stop, Prahl & Kistner . . . . . . . . . . . . . . 816, 999 Elevator, T. E. Murray .. . . . . . . . . 816, 677 to 8 1 6 , 679 
Binder,  W. G. Jones . . . . . . . . . . . . . . . . . . . . • . .  8 1 6 , 9 1 5  Elevator, J .  Lehrman . . . . . . . . . . . . . . . . . . . . .  817,076 
Rindf'r, loose leaf, S. C. Nott . . . . . . . . . . . . . .  816, 734 Engine igniter, internal combustion, A. R. 
Blankets, rugs, and similar coverings in posi- Curtjs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 7 , 1 04 

tion, appliance for retaining, O. E. Engine sparking ignitpr, gasoline ,  J. C. Mc-
Buley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1 6 , 7 1 0  Lachlan . . . . . . . . . . . . . . . . . . . . . . . . . . · ·  . .  8 ] 6 . 990 

Block signal system, automatic, A. L. Bower 817,036 Engraving machine tracer and t�ol , M. Barr 816,700 
Blotter or blotting pad, H. Krandt . . . . . . . .  8 1 7 073 Excavators, dredges. and thp 11kE'.  opE'rat-
Boat, motor, C. H. S pence . . . . . . . . . . . . . . . . 81t<755 ing mpehunisID for, �'"'('l'l'is & Bager . . . .  8 1 6 . 57::J. 
Boat, submarine, M. Naletoff . . . . . . . . . . . . . . 817 130 F.xercising machine, R. W. Rlah'ldell . . . . . .  R1 6Jl57 
Bolts and retracing the tJ· "  £'ads thereon, , I Explosive compound, M. S. Talbot . . . . . . . . . . 8 1 6 , 8::J.() 

tool for straigbtenlng, J .  D. Edmonds . . 816, 570 Extension table, C . H. Goller . . . . . . . . . . . . . . 8]6,79

.

1 
Boot calk .  C. Pfeiffer . . . . . . . . . . . . . . . . . . . . . 817 , 090 Elyeglasses, W. H. Weaser . ,  . . . . . . . . . . . . . .  816. 766 
Boring macbine, taper, A. Fernandez . . . . . . . 816, 854 Eyeglasses, L. F. Adt . . . . . . . , . . .  , . . . . . . . . .  816, 837 



Eyeglasses, lens mount and connection for, 
L, �'. Adt • •  , . . . . . . . . . • . . . . . . .  816, 838, 816, 839 

Feeding boilers automatically. apparatus 
for, Brandstetter & Freund . . . . . . . . . . . .  817, 037 

Wood-w orking 
Machinery 

Scientific America.n 
T H IS ,  ____ _ 

GRINDER Fence post, H .  L .  Fell . . . . . . . .  ; . . . . . • . . . . . •  816,719 
Fence post, cement, C .  Dod�"'1 . . . . . . . . . . . . . . 816, 715 For rippmg, cross- e m -
Fence post, cement. J .  A. Stransky . . . . . . . .  817 , 017 tina mttering groovin.r 

Has no pumps , no v alves. No 
piping required to supply it with 
water. Always ready for use. Sim
plest in construction, most efficient 
in operation. Price will interest you. 

Fence tool, wire, E .  Harris . . . . . . . . . . . . . . . .  816,578 I bor1�g, scrol l . sawin p- e( �'e 
Ii'ifth wheel, J. A. Welch . . . . . . . . . . . . . . . . . .  816, 832 m ouJ ding, mortising ; fo " 
Fire aJann apparatus, L. H. B ritton . . . . . . .  816,960 working wood in an y mUI I -
F'ire alarm k e y  box , D. McGlone . . . . . . . . . . .  8 1 6, 932 nero Send for catalogue A, 
Fire escape, I. Bihl . , . . • . . . . . . . . .  ; . • . . . .  , .  816, 896 T h e  S e n eca Fal l s  M'I 'g  Co . .  Fl re����{n 
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e�.' . �: . �' . .  �:: 816, 591 b95 Water St. , Seneca Falls, N .  Y. 

W • .  1<'. & JN O. BARNES CO ..  
Established 1872. 

1999 Ruby St.� Uocok1ord, Ill .. 

Fireproof safe and filling the walls of the 
same, W, H. & E .  0,  Hall . . . . . . . . . . . .  816, 724 

Fireproof window and casing, P. F. Brand-
stedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817, 138 

Fireproof window frame and sash, W .  P. 
Kirk • • . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . 

Flexible tube, E. T. Greenfield . . . . . . . . . . .  . 
Jnoor dressing machine, Bumpus & Kyle . .  . 
Floor, dumping, J. F. Dornfeld . . . . . . . . . . .  . 
1l'1uid pressure brake, M. W. Hibbard . . . . .  . 
U'luid supply fitting, P.  Connolly . . • . . . . . . • 
Fly catcher, F. I. Macauley . .  , . . . . . . . . . . . . 
}'odder bundle binder, R. C. Smith . . . . . . .  . 
Folding chair, J. E. Eisele . . . . . . . . . . . . . . .  . 
IJ'orming or molding devicE', I. A. Rommer . .  
Furnace flues, natural draft regenerator for, 

Knight & Pearce . . . . . . . . . . . . • . .  , . . . . .  . 
Game apparatus, P. Becker . . . . . . . . . . . . . . .  . 
Game apparatus, L. l!\ Stichweh . . . . . . . . . .  . 
Game board, H . W. }I""isher . . . . . . . . . . . . . . .  . 
G arbage · can, J. R. Moler, et al . . . . . . . . . . .  . 

816, 862 
817,059 
817,041 
816,716 
816, 859 
816, 55D 
�n()'.929 
817 , 0 1 1  
816, 853 
816, 937 

81 7 , 072 
816, 55:3 
816,758 
817, 142 
816, 989 

Garbage consuming apparatus, domestie, 
E .  T. Vale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817 , 022 

GarmE'nt fastener, A. E. Smith . . . . . . . . . . . .  Sl(), 750 
Garment hanger, W. E. Messig . . . . . . . . . . .  81ti,l'mS 
Garment, nursillg ,  W .  1 ... Bailie, Jr . . . . . . . .  810, 840 
Gas burner, safety, C .  H . White , . . . . . . . . . 816, 893 
Gas burners, automatic lighter and extill-

guisher for, J. L. Bruce . . . . . . . . . . . . . . . 816, 962 
Gas generator, J .  G .  L. Bormann . . . . . . . . . .  817,035 
Gas generator, acetylene, J .  B .  Dulaney . . . 816,717 
G a s  generator, acetylene, O .  1\1. Bruuer, 

816, 775, 
Gas generator, acetyleul:;), 1.1. C . Gilmore . . .  . 
Gas light, inc;lndescent, S. Ma son . . . . . . . . .  . 
GllS, illtinnfucturing, L.  1'. Lowe . . . . . . . . . .  . 

8H:i,77{) 
81U,97G 
817,081 
817, 126 

Gas pipes, automutic alarm for, A. L. 
8chultz . . . . . , . "  . . . . . . . . .  , . . . .  , . , . ,  . . .  817,009 

Gas producing and consuming apparatus, C. 
Ellis . . . . . . . . .  ' . . . . . . . . . • . .  , . . . . . . . . .  . 

Gas washing machine, L. P. Lowe . . . . . . . .  . 
Gate, G. B. Brace . . . . . . . . . . . . . . . . . . . . . .  · ·  
Gem (octting, A. P(·llard . . . . . . . . . . . . . . . . .  . 
GeneratJrs. SeE' Gas generator. 

816,973 
8 1 7 , 127 
8 1 6 , 84;) 
S1U,9U7 

Glass from quartz sand, etc . ,  manufacture 
of qual't�, J .  B redel . . . . . . . . . . . . . . . . . 8 16,707 

E ngi ne a n d  Foot L athes 
M A C H I N E  S H O P  O U T F I T S ,  TOOLS A N D  
S U PP L I ES. BEST M A T E R IALS. BEST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

S EBASTIAN LAT H E  CO . .  1 2 0 C u lverl SI . ,  C i n c i n nati .  O . 

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 
Hartford, Conn. 

Cyclometers, OrlometM's,. 
Tachometer,�. Oounters 
ana lline Oastings. 'IX, . . THE (UPPER (UP: 

ItW" Its triangular shape prevents 
entangling and gives three timei:'l 
the capaclty of any other Clip for 
attaching papers togeth er . 

Best &: Oheapest. An Stationers. 

C L I P PER iUFG. CO • •  

, . 401 West 124tb St. , ;>./ew Y ork, U.S.A. 
BRASS OR STEEL Ear tree samples and information write to llS. 

IAOW Rates to California and Return Via 
'i' h e  Nickel Plate Road. 

'l'ickets on sale aai l y  A pril  24th to M ay 4th.  Good 
-r:eturll 1imit and stopover privi l eges. Before arranging 
tor your trip write A. W. ECCLESTONE, D. P. A • • 

385 BrJadway. New York City 

Mustard & Company 
GENERAL IMPORTERS AND 
C O M M I S S I O N  A G E N T S  

Plumbing Supplies. Safes and Scales. The largest Hardware, 
Machinery and Tqol House in C hina 

9a NANKING ROAD SHANGHAI. CHINA 

TURBINES. - TH EIR CON-
struction, Operation and CommerCial Applicat ion. 
SCLENTl]'lC A.U<RI CAN SUPPLEMENTR 1 306. 1 307. 
1 30�. 1 422, 1 400, 1447, 1 370. 1372. The 
arti!3les �avc all been prepared by expelts in steam 
engIneerIng. PrIce 10 cents each. by mail. M u n n  & 
Co . •  361 Broadway, New York City. and al l ne wsdeal ers. 

Keystone Well Drills 
for Art�sian a nd  Ordinurv Water 
Wplls ; �Hneral Prospeciiu;:;- an,l 
Placer T�f\ting i<}r Dredgers ; 
Deep Drilling for Oil alld Gas ; 
Contractor's Blast Hole Dnllillg, 
RiYer and HarDor Exploration, 
etc. Our five catalogs are text
books iu these Imps. 
KEYSTONE W E LL WORKS 

Beaver F a l l s .  Pa. 

Watch Tacoma Oro\v ! 
POPU LATION l 1 900. 3I , ' 1 4 .  

1 906, 8;J , OOO. 

Glu ss, manufac ture o f  articles from quartz, 
d ,  Bredel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 708 Andrew 

Glazing device, 11'. W. �'lellowes . . . . . . . . . . . . 816,80'[ 
Ca rnegie. Thomas A. Edison 

and many other succef'sful men be� 
g-an theIr careers at 'l'el egrap h  

Leading manufacturing cit y of Pacific Northwest, Best 
stea mship and railway terminals on Pacific Coa�t. Six 
additional transcontinental railroads entering 1'acoma. 
Send ten cent!:! in postage for illustrated literature to 
S IWRE'l'ARY. UH A M Il E R  OF COM;\lERCE A N D  
BOA }{ f)  O F  TR A I H J], Tacoma. Wash. 

Uovprllor for steam syste m s  and meter 
therefor, J .  Morebead . . . . . . . . . . . . . . . •  816, 589 

Graiu sep�Hator shwe cleaner, E. Prinz . . . . 816,82 1  
Gl'aphophone reproducer, W. Hart . . . . . . . . . .  817,062 
Grate bar, A. W ilkinson . . . . . . . . . . . . . . . . .  817, 028 
G rate, gas, A. D. Rathbone . . . . . . . . . . . . . . . . 816, 7B7 
Gun, M . F ,  Smith . . . . . .  " . . . . . . . . . . . . . . . . .  817 , 134 
Gun, breech loading, A .  H. Hussel! . . ,  . . • .  816, 603 
Gun locks. safety lock for, Itogers & Rouse 817,004 
Gun, spring air, L. Jeffries . . . . . . . . . . . . . . . .  816, 983 
Hair pin, G .  H. Bigelow . . . . . . . . . . . . . . . . o .  816,956 
Halter, W . J .  Smouse . . . . . . . • . . . . . . . .  , . . . .  817, 135 
Hames, draft attachment f or, �-'. J .  Martin . 81G, 987 
Harness peg attachment, E. D. Wallace . . . .  816, 692 
Harl'mY draft attachment, sidehill, M. C .  

Machado . , . . . . . . . . . . .  , . . . . . . . . . .  , . .  , .  816, 986 
Harvester attachment, corn, H. Moening . .  816,874 
Harvesting machine, beet, C .  L. Winterburn 816, 638 
Hat fastener, n. Sied.entop . . . . . . . . . • . . . . . .  816, 609 
Hay and stock rack, D, �l. Cox . . . . . .  , • . • . .  816, 561 
Hay carrier, F. M .  Y entzer . . . . . . . . . . . . . . . .  81 6 , 698 I 
Hay from corn and other stalks, machine 

for making, C .  H. Trasl c . .  , . . . . . . . . . .  816, 763 
Heating furnace, hot water, Lindner & Rob-

erts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 927 
Heating system, vacuum, C .  A. Dunham . . . .  810,972 
Heel loading machine, A. F. Preston . . . . . .  810, 8$2 
Helical spring, It. Siegfried . . , . . . . . . . . . . .  817, lB3 
Hplmet and face protector, combined, S.  J .  

Lavis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817,075 
Hoisting appa.ratus, e lectrical, A, E .  Norris 816, 879 
Hoof cutter, horse, D .  McDonald . . . . . • . . . .  816,733 
Hook and eye, A .  B .  Dabney . . . . , . . .  , . . . . .  816, 966 
HOl'se-power indicator and engine ov�rload 

alarm, J.  F. Shretfier , . . . . . . . . . . . . . . . .  816, 686 
Horseshoe, J. Swigert . . . . . . . . . . . . . . . . . . . . . .  817,018 
Hose, E .  T .  Greenfield . . . . . . . . . . . . . . . . . . . . .  817, 060 
Hose coupling, C . E. Bewley . . . . . . . • . . . . . • •  816,703 
Hose coupling, armored, E .  T. G reenfield . .  817,058 
Hose� coupling, internally and externally 

a rmored, N. Perzotl' . • . • . . . . . . . . . . . • . . .  816, 596 
Hot blast furnace, J .  �1. McClave . . . . . . . . .  810,877 
Hub attaching device,  E. Hetherington . . . .  817 , 1 1 3  
Ice cream freezer, Dunne & Inetcher . . . . .  816, 652 
Ice cream freezer, C .  E .  Molesworth . . . . . . .  816,810 
Ice cream freezer, J .  A. Snigo . . . . . . . . . . . . 816, 887 
Illusion device, F. N. Reeves . . . . . . . . . . . . . .  817,OH2 
Insu]ated support for double wire electric 

lines, portable, A. Colle t .  • . . . . . . . . • • . . .  816,900 
Invalid lift and bed support, combined, H. 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I roning board, A. Wallace . . . . . . . . . . . . . . . .  . 
Jewele r ' s  implement, W . 1,-' . Brown . . . . . . .  . 
Journal bearing, P. A. "Thitney . . .  : . . . . . .  . 
Keys, windows, etc. , fastening device for, 

A. C. l!-'letcher . . . . . . . . . . . . . . . . . . . . . . .  . 
Kneading trough, A. Schmid-Keller . . . . . . .  . 
Knockdown box, J. J. White . . . . . . . . . . . . .  . 

816,697 
817,023 
816,777 
816,fK10 

81 6,787 
816, 683 
816, 629 

Ladders, antislip attachment for, H. D. 
Hinckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,914 

Lamp, c arbureting, E .  B . Ludwig . . . . . . . . . .  816, 60.9 
Lamp chimney fastener, J. Stewart . . . . . . . .  816, 949 
Lamp, miner's,  E. D .  Hodson . . . . . . . . . . . . . .  816, 725 
Lamp switching device, electric, J .  McCul-

lough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 146 
Lamps, adjustable support for incandescent 

electric, O. T. Banks"  . . . . . . . . . . . . . . . .  816, 636 
Lantern mechAnism, vehicle, W. B. White 816,696 
Lasting machine, C. V.  de Lulllmcn . . . . . . . . 816, 587 
Latch, spring, J. L .  Zesiger . . . . . . . . . . . . . . . . 8 1 6 , 835 
Lens grinding tool, J .  L.  Borsch, J 1'  . . . . . . .  81(3, 555 
Life net, F. S ,  Fearrington . . . . . . . . . . . . . . . .  817, 107 
Life saving apparatus, A. Piller . . . . . . . . . . . . 816, 681 
Limb, artificial, H .  Leonard . . . . . . . . . . . . . . .  8 1 6 , 866 
Lining tool. hand, E .  R. Harris . . . . . . . . . . . .  8 1 6, 794 
Linotype machine, R .  M .  BedelL . . . . . . . . . .  816,841 
Linotype machine, P . T. Dodge . . . . . . . . . . . .  816,849 
Lock, E .  R. Booth . . . .  , . . . . . . . . . . . . . . . • . . .  816.705 
Lock, Green & Cc' rpenter . . . . . . . . . . . • . . . . . •  816,792 
Locomotive attachment, S. G. Stevens . . . . . .  816, G88 
Logging apparatus, J. Butler . . . . . . . . . . . . . .  816, 640 
Loom selvage SLOP motion, Gustafson & 

Olsson . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  817, 144 
Looms, hopper for filling replenishing, E. 

Cuuniff . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • .  
Lubricating device, �loore & Bridge . . . . . . .  . 
Lubricating mechanism, C. C. Riotte . . . . .  . 
Lubricator. See Bea ring lubricator. 

817,047 
8 1 7 , 084 
816,741 

l\1agnf�sium perborate, O .  Liebl<mecht . . . . . . .  816, 925 
Mail bag delivery a p paratus, J. T.  Nash . . .  816,878 
Mail carrier, electric automatic, M .  Danner 816, 649 
Mail case, A. Robinson . . . . . . . . . . . . . . . . . . . .  817, 003 
Mail delivery apparatus, II. McCabe . .  , . . . • 816,876 
Mail deposit box, letter carrier's,  '.r. V .  

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 
Mailing card, photograph ie, S.  A. Markoff . 
Marine lock, J. Diamant . . . . . . . . . . . . . . . . . .  . 
Massage appliance , E. S. Saighman . . . . . . .  . 
Massaging machine, hand gear vibratory, 

J.  v .  Daniels . . . . . . . . . . . . . . . . . . . . . . . .  . 
Match box, single dplivery , C. Hunnicutt . .  
Match machine, '" H . "'Vyman . . . . . . . . . . .  . 
l\1ateh making machinery, B. G. Vaughan . .  
:Meat tenderer and vegetable chopper. F. 

Bcuckmun . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medical appliance, F. S. Russell . . . . . . . .  . 
Merry-go-round, C . l\I. Stevenson . . . . . . . . .  . 
Metal bars 01' rods, machine for making, 

817,048 
816,870 
S16, 970 
816, 748 

816, 564 
816, 799 
816, 634 
816, 623 

816,9'55 
81(1,746 
816,689 

J. W. \{osnier . . . . . . . . . . . . . . . . . . . . . . .  817,085 
Metal teeming apparatus. H. S . Heichert . .  817, 063 
Metallic tube, flexihle, E. T. Gl'eenfield . . .  8 1 7 . mW  
Metallurgical fUl'lIaCP, G .  H. Benjamin . . .  8 1 7 , 099 
Milking machine, D. Klein . . . . . . . . . . . . . . . .  816, 583 
Miner ' s  drill, C. C. Cranmer . . . . . . .  816, 562, 816, 563 
Mirror holder, C. B .  Moore . . . . . . . . . . . . . . . . 816, 588 
Moistening device, J. H. De Nike . . . . . . . . . 817, 105 
Molding machine, Tracy & Keenan . . . . .  , . .  816,831 
Molding machine, D .  A. Schoenpman . . . . . . 8 1 7 , 008 
Molds, composition for, J. G. Weyer . . . . . .  816, 833 
Mop head and wringer, combined, N. Scholl 816, 824 
Mosquito net frame, E. L. Awtry • . . . • . • • • •  816,895 

?e���a?tinj?orw$��7to;�t ��M ---'91 
send you a com pl ete 
N. D. outfit with 
book of instructions. 
by express ( not pre, 
paid). Send for cata
l og of electriC appa� 
rat us. su pplIes anq 
novelties. 

To Book Buyers 
J. H. BU"NELL & CO., Inc .. 20 Park Place, New Yorl\ 
------------- _. 

" L E A D E R ." 
H H. P. <iasolene Auto-Marine Engine 
Built like a watch. Beautifully Finished. Accu
rately Constructed. Light, Strong, Reliable, ami 

Noiseless III opemtion. Suitable for launchefl 
from 1 5  to HI feet in length. Price complete. 

$75 net, no discount. Thoroughly guaranteed, 

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

fo����;K;�1i��f:��1
. l\I���r.��t

t�r��Sb�ptive Catl�· MUNN & C O M PANY 
Publishers o f  S CIENTI FIC AMERICAN 

361 Broadway, New York C LAUDE SINTZ, 
2 9 2  S .  front  St . ,  G ra n d  R a p i d s ,  M ich . 

" The Gillette " Wonder of 
the Razor World 

20 
12 BLADES : 24 KEEN EDGES 

to 40 Satisfying Shaves 
" TH E  GI LLETTE " 
" T H E  GILLETTE " 

saves 
saves 

from Each Blade 
$52. 00 each year. 
1 5  days' time each 

year. 
" TH E  GI LLETTE " keeps the face clean, 

smooth, wholesome, and free of rash. 
" TH E  GILLETTE " can be raised or lowered 

on the guards to give a close or a smooth shave. 

Triple silver plate set w ith 1 2  blades } In Leather Velvet= 
Quadruple gold plated set with monogra m  Lined Cases 

1 0  extra blades, 20 sharp edges. 
Good for a year, 50 cents. 

At this low price no blades exchanged. 

No binges that rust. 
No clasps that break. 
No springs that weaken. 
Une sturdy frame of perfection 

O U R  N EW C O M BINATI O N  S ET with 
razor,  including soap and brush in silver holders 

for traveling men. 

A full line of fine toilet cases with razor sets and 
fittings now o ffered. 

Sold by Leading Drug, Cutler and Hardware D ealers. 

Ask to see them and for our booklet, or write for 
ou, special trial offer. 

Gillette Sales Company 
Tim.es Building, New York City 

Motion, mechanism for converting rotary 
into reCiprocatory, L. N eumann . . . • . . .  816,933 

Motor control system, A. Magnuson . . . . . . . 816, 804 
81G, 805, 816, 930 , 816, 931 

Motors, flexible connection and suspension 
device for gearless, R. Siegfried . . . . . . 816,611 

Motors, flexible eonnec tioll and suspension 
means for gearless, K .  F .  Elel's . . . . . . . .  816,571 

Motors, flexible connection for gearless, R. 
Siegfried . . . .  , "  . . . • . . . . . . . . . .  8 1 6, 610 , 8 l 6, 612 

Mount, ID. S. Cheney . . . . . . . . . . . . . . . . . . . . .  817,043 
�lovdng . machine cutting apparatm;, S .  

DUVIS . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, (;50 
MUSic leaf turner, .J. A. Bitting . . . . . . . . . . 816,7U4 
Musieal instruments, straining hook for, 

A. G .  Soistmanll . . .  " . . . . . . . . . .  , . .  " .  816,754 
Nitrogen, pl'eparing and growing and dis

tributing organisms ,vhich fix o r  gather 
atmospheric, G.  H. Earp-Thomas . . . . . . 816,850 

OculometroBcopc, OO\\'a11 & AbeL . . . . . . . . . .  817,04H 
Oil bumer, �l. N. Macrate . . . . . . . . . . . . . . . . S17 , 1 2� 
UilStOIW box, C .  F. Pippy . . . . . . . . . . . . . . . . . . 81G, 59!) 
Optieal tool, L .  E .  Capps . . . . . . . . . . . . . . . . . . 8 1 0, 8-H:) 
Oven regulator, automatic, J. P. Farmer . . .  ,s 1 7 , 1 0G 
Paeking gasket, J. A. Landsberger . . . . . . . . 816, 80� 
Paint and varuish rcmover, non-in{ialll-

mable, C .  Ellis . . . . . . . . . . . . . . . . . . . . . . .  817,141 
Paver bindel', 1,\ N .  Volkert . . . . . . . . . . . . . . 81 6 , 691 
Papel' embossjng apparatus, '1'. Hawkins . . . 816, 657 
Paper makillg, apparatus for dissolving size 

for, B.  Kniffier . . . . . . . . . . . . . . . . . . . . . . .  816, 864 
Paper making, dissolving size for, B. Knif-

tle r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 863, 816, 865 
Paper 'v in ding machine, J. A. White, 

817,025, 817 , 026 
Paste pot cover, E. Hoffman . . . . . . .  , . . . . . . .  816, 65ll 
Pedal guard, 0, II. Woodall . . . . . . . . . . . . . . . .  816,834 
Peu and pencil holder, S .  Cotler . . . . . . . . . .  816, 78� 
Permutation lock, C.  E .  Bleehschmidt . . . . .  810, 842 
l'honogruph ,  magazine, C, C, Shigley , . . . . .  81G, GU8 
Photographic sbeet, "T. II . .Tames . . . . . . . . . .  816, 86] 
Photography, reducing agent 01' eompositiol1 

for use in, II, K �mith . . . . . . . . . . . . . . . S I6, 571 
Piano, W ,  D .  C allow " " . . . . . .  " . . . . .  " . .  816, 641 
Piano, automatic cOlllliinatioll, N. D. H osley 816,726 
Piano player, autolll:1 tic, J .  Sampt:)re . . . . . .  816,605 
Piling, interloeking slleet, G. E. Nye . . . . . .  816, 994 
Piling, sheet, H .  L. Zallder . . . . . . . . . . . . . . . .  816,770 
Pin, If. J. Kristofel..-:. . . . . . . . . . . . . . . . . . . . . . .  816, 728 
1'ipes, etc . ,  machine for flanging, socl{eting, 

o r  .)tbenvise shaping earthenware, It. O. 
Clad{ , J r. , . , . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pitcller, iee, J. ]( rakauer . . . . . . . . . . . . . . .  . 
PlalH! handle, adj ustable, Ii"'. A. Shontz . . .  . 
Planes, reversible haudle attaehment for, R .  

8 1 7 , 045 
g17, 123 
g17 , 096 

lluuter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,980 
Plast ic material, method of and apparatus 

for makillg striped fabric from. J .  L. 
Mahoney . . . . . . , . "  . .  " " " " " " , . , . " 8 1 7 , 080 

Plate securer, '1'. l!'razier . . . . . . . . . . . . . . . . . .  817. 100 
Plow, E. M .  Hcylman " . . . . . . . . . . . . . . . . . .  817 , 1 1 4  
Plmv, reversible disk, W .  U . •  Johling . . . . . . .  816, 1363 
l'low, sull{y, 'V. L. Bpull . . . . . . . . . . . . . . . .  81G, 771 
Plug, Gartshore & Foster . . . . . . . . . . . . , . . . .  816,SGG 
Plumbe r ' s  fitting and pipe-suppurt, com-

bined, J. L. Fruin . . . . . . . . . . . . . . . . . . . .  817, 1 1 0  
Pneumatic tiispatching tube system, J . J. 

Stoetzel . . . . . . . . . . . , . " . " , . " , . "  . . . .  8 1 7 . 0 1 G  
Pompadour wave, }j-'. 1\1. & 8.  E. Delavau . . SlG,9U9 
Post cards, holder for illustrated, E. J. 

Early . . . . . , . ,  " . '  . . . . .  , , . . . . . . . .  , . . . .  81G, 9()4 
Potatc digging machil1es, shield. for, 11'. M .  

. M UI'l'UY , . . .  ' . . . . . . . . . . . . . . .  , . . . . . . . . . .  816,730 
Power trallsmissioll device, dynamo mag-

netic, .r. O .  IIeinze, Jr,  . .  " . . . . . . . . .  , .  816.912 
Printing films, universal adj m;ter for, B.  

Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 816, 968 
Printing press cutting attaehment, Smith & 

Harn . '  . . .  , "  . . . . . . . .  " . . . . . . . . . . .  , . . .  g 1 6 , 945 
Printing yarns, apparatus for, A. Hofmann 816,796 
PrOjectile, stE'el,  A .  Haase . . . . . . . . . . . . . . . .  816, 577 
Propeller, screw, E.  E .  Adams . . . . . . . . . . . .  816, 836 
Propelling lll('chunism, D. W. Rantine . . . . . .  817,091 
Pulley blod{, ball lJearing, E . E .  La Rose . 817,074 
Pulp strainer, oscillating cylindrical, H. 

Sallguinet ti . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump, adj m�table pressure, E. S.  Clark . . .  . 
Pump, lift, H. 1\1. Crow . . . . . . . . . . . . . . . . . .  . 
P u w p  rod, windmill, J. Lueck . . . . . . . . . . . .  . 
P uuch holder, W. H. �-'roggatt, Jr . . . . . . . . • 
Rail fastener, E. T. l!'orrester . . . . . . . . . . . .  . 
Rail joint, Marshall & Dunn . . . . . . . . . . . . . .  . 
Rail joint, \V. Dav('s . . . . . . . . . . . . . . . . . . .  . 
Rail joint. W. A, Hill . . .  , . , . , . . . . . .  , . . . .  . 
Rail securing meaus, T. Gardin . . . . . . . . . . .  . 

817, 0()7 
FlHi, 9()4 
81H, D65 
816, 586 
816.722 
816,788 
816, G71 
S]().84R 
8 1 7 , 064 
81U, G7G 

Rails, i.ro.11 framed \vood pad for track, G. 
Borini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 774 

Railway brake, T. Bell . . . . . . . . . . . . . . . . . . .  816, 702 
Ra ihvay composite tie, 'V. Goldic . . . . . . . . .  816,977 
Raihvay cross tie, J .  Kahn . . . . . . . . . . . . . . . .  816, 8UU 
Ra�lway frog alld crossing, E .  Hay\vard . . . .  816, 9 1 1  
RaIl w a y  motors, suspension m e a n s  for elec-

tric, C .  A. Psilander . . . . . . . . . . . . . . . . . . 816,600 
Rail;:;�iril� . �.

r���� . �.�� . ��� . . 
l���, . .  ��I�(�� . � 816,584 

Haihvay rail stay, H .  II. Sponenburg, 

Railway Signal, automatic, J .  Neum�te��:�: �t�:r�I 
Railway signal operating mechanism, W .  V. 

Moak . '  . . . . . . . . . . . . . . . . . .  , . " " . . . . . .  . 
Railway spike, C. M. Kerr . . . . . . . . . . . . . . .  . 
Railway tie, H. H. Clough . . . . . . . . . . . . . . • .  
Railway tie, r.raylOi" & Russell . . . . . . . . . . . .  . 
Railway tie. J . F. Bailey . . . . . . . . . . . . . . . .  . 
Railway tie, J. Kenny . . . . . . . . . . . . . . . . . .  . 

816,676 
8 1 6, 802 
816,644 
816, 950 
8 1 7 , 098 
8 1 7 , 1 1 9  
816,921 Railway tie and fastener, J .  P. Lancaster .  

Railway tie and rail joint fastener therefor, 
G. S.  Myers . . . . . . . . . . . . . . . . . . . . . . . . . .  810,731 

Raihvay tie plate and means for securing 
rails thereto, H. H .  Clough . . . . . . . . . . . .  816, 645 

Railway ties, making composite, W. Goldie 816, 909 
Razor strop, E .  11'.  Zarhock . . . . . . . . . . . . . . . .  816, 635 
ReapE'r or mower blade head, Smith & Part-

enbeimer . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  816, 614 
Retlectol' and socket hood, combined, \-V. H. 

Spencer . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hefrigel'.ltol', G. 'V. ","vallick . . . . . . . . . . .  . 
Road working maehine, McBride & Alford . 
Roofing, II. M. Jackson . . . . . . . . . . . . . . . . .  . 

816,756 
8 1 7 , lan 
817,087 
816,581 

Roofing material, ll' achine for making, F .  D .  
Jacobs . " . . .  " . . . . . . .. . . . . . .  " . . . . . . . .  816, 6(;1 

R otary engine, .T . �I. I<illg . . . . . . . . . . . . . . . . . 816, 727 
Rotary engine, P . O .  Dahl . . . . . , . . . . . . • . . . .  816, 784 
Rubber from canvas, metal, and othE'r ma-

terial, apparatus for separating, H. 
Penther . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rubber tubing, striped, J. L.  Mahoney . . .  . 
Sash adj uster, II . E. Keeler . . . . . . . . . . . . . .  . 
Sash and frame, metallic window, J. 'l'yra . 
Sash cord fastener, L. H. Broome . . . . . . . .  . 
S a sh lock, �'. �I. Coleman . . . . . . . . . . . . . . . .  . 

- Saw handle, 1\1. Sawger . . . . . . . . . . . . . . . . .  . .  
Saw s\'irage, A. E .  White . . . . . . . . . . . . . . . . .  . 
Saw tooth , illserted, McLean & Kiuuey . . . .  . 
Scalp, automatic weighing and computing, 

r1\ A. I(ilJ rnan . . . . . . . . . . . . . . . . . . . . . . .  . 
Scale, computing, J. W. Culmer . . . . . . . . . . .  . 
Scale register, M. Sehmidt . . . . . . . . . . . . . . . .  . 
Scarf holder, A. Rosland . . . . . . . . . . . . . . . . . .  . 
Seat and life raft. combined, C. & C. s.  

816,735 
817,07n 
816,916 
816, 690 
81G,OH9 
816. 780 
810, 883 
81 6, G9� 
81 6, 592 

816, 984 
81().714 
81(1, 749 
817, 005 

Taylor . • . . .  " . " . .  " . . . . . . . . . . . . . .  , . .  8 1 6,8n1 
Seed cleaning apparatus, D .  P. Cooley . . . . . . 81G, 560 
Sewing machine button sewing attachment, 

C . E .  Ongley . . . . . . . . . . . . . . . . . . . . . . . . . 816,815 
Shade bracket and curtain pole snpport, 

J .  E .  Forchand . . . . . . . . . . . . . . . . . .  , . . . . 
�hade rollcr pulley, window, L. Z. Pouliot . 
Sbarpener, shpar, .T. C. Jeffrey . . . . . . . . . . .  . 
Sharpening machine, drill, J. d. Brossoit . . .  . 
Shock support, B. B.  Peete . . . . . . . . . . . . . . .  . 
�hower bath, C.  C. Russell , . . . . . . . . . . . . .  . 
ShutLers, etc. , mechanism for olwrating, E .  

,slH. 855 
SlH,820 
,sHi. 662 
816; lJ61 
81(;. 595 
816, 604 

P rescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 6,881 
Side'ivalk light, Ross & Dauchy . . . . . . . . . . . . 81u, G GG 
Sjgn, ehungeahlc i l luminated, G. J. & II. G .  

Pelstl'ing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sign, street, n. \V, Griffin . . . . . . . . . . . . . . . .  . 
Sinl{ ekallel",  G. A. Keellf� . . . . . . . . . . . . . . .  . 
Siphon head, D.  La ndau . . . . . . . . . . . . . . . . . .  . 
Siphon stand and charging appal'atus, D.  

8 1 G, G80 
8 1 7 , 061 
816, 665 
816, 729 

Landau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 G, 085 
Slate picking maehille, \Y . J . DE'vers . . . . . .  816, 901 
Sled propelling' mechanism, I{ i n g  & Estol'ff 817,071 
Smeltillg If'ad. 01"('S, Valentine & Betts . . . . . 81G, 7 64 
Smelting lead snlfid, A. G. Betts . .  81 6,77.2, 816,773 
Smolw consnmer, rl' .  RpE's . . . . . . . . . .  816, 7 3'S � 8 1 6. 7�9 
,smoking pipe, �1. Donohoe . . . . . . . . . . . . . . . 816, 9()2 
Soap holde-l', C . Howard . . . . . . . . . . . . . . . . . .  816, Sf)O 
Sofa and tahle, ('"onvE'rtihle, N. R. Stone . . .  816,616 
Solder riugs to mptal caps, machine for sc-

euring, F. 'V. Sehultz . . . . . . . . . . . . . . . .  81 6,942 
801d('r to metal caps, machine for forming, 

aml securing, F.  W .  Sehultz . . . . . . . . . . .  816,943 
Sound box, J .  Gaynor . . . . . . . . . . . . . . . . . . . . . 816,908 



Hamburg - American Line 

Del ightful Summer  Cru ises 
To I C ELAND 

SPITZBERGEN 
and NORWAY 

from 

NEW YORK 
Leaving June 2 3 ,  1 906 

by the twin-screw express s. s. 
.. Oceana " -8,000 tons- specially 
equipped for pleasure cruising .  
Superb accommodations. Rates 
including all side-trip expenses, 
if desired. 

12 Other Similar Cruises 
by the well-known steamers BlUcher, 
Prinzessin Victoria Luise, Meteor, dur. 
ing J UNE, J ULY and AU GUST. 

For programmes, rates, etc. , apply 

Hambu rg-American Line 

o roF8.!jrf��';-i� ���
a

;;h�a�el �gra:r�2�
c
�i.y'i3: 

nut St. Boston, 90 State St. Cbicago, 159 
Randolph St. St. Louis, 901 0l1ve St. 

THE Reflecting 
NEW 

PAT: E N T S  
Our Hand Book on Patents ,  Trade-Marks, 

etc. , sent ',ee Patents procured through 
Munn & Co. receive free notice in the I SCIENTIFIC AMERICAN ' 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St.,Washlngt.on, D.C. 

A SELF W O RKI NG 
EGG BEATE R 

" Beats the Worl d " us a novel and 
t'ssentially useful kitchen device. 
neut� eggs and w hlp" cream 

��i�t��t 
a;�u;l��h��g��i���e 1'h� 

power is furmshed by a " Little 
'Vonder " water motor attached to 

t,OT�r�e[h�lf�u:et��[ha;�:�t" You 

The most ingenious kitchen de
vice ever iuvented. This little 
water motor is also Iluvaluable to 

lt�Sfrrt::�nt�u�t���vfn1m�hf��S; 
it w ill keep tLe kitchen cool in hot 
weather, it will clean your bottles 
nnd lamp chimneys automatically. 
it will  sharpen your cutIer�, it 
will poJJsh your silverware till it 
shines like new. Is the name 
" Little Wonder" surprising '( Send 
for our F REE descriptive booklet 
which will convince you. 

W A R N E R  MOTOR CO. 
Dept. 15, t'Jntiron Bldg.,  N.  Y .tity 

��il:�lP���:r ir�n�'\�ltl.tlt Tb� t��r
t���dlO;:�!!t�n �h���l

ior:n��:� I�h� 
cement so . thoroughly thaL a perfectly incorporated concrete is msured . The abfience of complicated parts and the double streJlgthened steel drum give great durability. The long discharge spout and the low feed level permit tht' rapid feeding and removal of the mixed concrete. The drum is fed 

and discharged while in 
motion without changing 
the position. We manu
facture Portable and St.a
tiona.ry Batch and Con
linuou� Mixers for Hand, 
Ho,� aud Steam Power. 
Write for cat.alog'. 
JIeKeIH�Y Concret.e 

N.  Y .  Lif�Bi3��,
ea�it�;): 

; 1215 Filbert St., Phila., Pa. 

Scientific AlDerican 

Sound recording device, H. P. Roberts . . . . 816, 742 
Speedometer, J .  H. Bullard . . . . . . . . . . . . . . . .  S16, 639 
Spinning and twisting machine, J. R. Mil-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 675 
Spinning flier, W. Beckwith . . . . . . . . . . . . . .  816,701 
Starch molding machine, lump, T. B. Wag-

ner . . . . . . . . . . . . . . . . . . . . .  _ . . .  _ . . . . . . . . .  816, &24 
Steam and hot water boiler, M. Dean . . . . . .  8 1 6, 567 
Steam condensing apparatus, D. B. Morison . 816,811 
Sterilizer, basin, H. \V. Shonnard . . . . . . . . . .  816,8t-!() 
Sterilizing and antiseptic case with stand 

for surgical instruments, P. Briganti . . 816, 959 
Stone cutting saw, J. S. young . • . .  816,768, 816, 769 
Stool, camp, C. Erickson . . . . . • . . . . . . . . . . . .  816, 905 
Storage battery. W. H. Palmer, Jr . . . . . . . . .  817, 132 
Stove lifter and mover, J. Wood . . . . . .  _ . . . .  817,030 
Stoves and furnaces, door for hot-blast, J. 

Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 817,070 
Street cleaner, J. G. Sanderson . . . . . . . . . . .  816, 606 
Stringed instrument attachment, G. P. Bu-

chanan . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  8 1 6 , 898 
Stud, fastening, H. M . Cheek . . . . . . . . . . . . . .  816,779 
Stuffing box for traveling cables, rods, etc. , 

S. W. Chiles . . . . . . . . . . . . . • . . . . . . . . . . . .  
Stuffing machi,ne, M. Mazerov . . . . . . . . . . . .  . 
Sugar, etc .• crystallizing, V. H. Schutze . .  . 

S16, 643 
816, 871 
816, 010 
816, 993 Superheater, N. Notkin . . . . . • . . . . . . . . • . . . .  

SurfaCing and polishing machine, A. T. 
Spence. et al. . . . . . . . . . . . . . . . . . . . . . . . •  817,013 

Surgical truss, J. Leverone . . . . . . . . . . . . . . •  816, 867 
Suspensol'Y, J. R. Sommerville . . . . . . . . . . . .  816,888 
Switch mechanism, MOl'tensen & Thenn . . . .  816,812 
Switch throwing device, Hercules & Martin . 816.913 
Syringe, D. G. Gay . . . . . . . . . . . . . . . . . . . . . . . .  8 1 7 , 054 
Talking machine, H. J. Hagen . . . . . . . . . . . .  81 6, 978 

i:��
i
lWn���

h
,�D�de�·. i�ex

a
&

c
���id : : : : : : : :  �i�:�g 

Tank or can, Wallace & Keiner . . . . . . . . . . . .  816, 625 
Tank sections, apparatus for use in per-

forating the flanges of, D. O. Paige . . . .  816, 593 
Tanning apparatus, leather, H. de Marneffe 816, 670 
Telephone desk stand, H. Tideman . . . . . . . .  816,619 
Telephone exchanges, iron framed distribut-

ing board for, F. B .  Cook . . . . . . . . . . . . .  816, 847 
Telephone switchboard apparatus, H. F. A. 

Andre . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  816, 894 
Telephone system controller, automatic, 

A. E . Stevens . . . . . . . . . . . . . . . . . . . . . . . .  816,948 
Telephone system, two division, H_ M. Post 816,819 
Telephone transmitter, W. W. Dean . . . . . .  817, 140 
Textile fibers, retting process for, A. Van 

Steenkiste . . . . . . . . . . . . . . . . . . • • • • . • • . • •  816,622 
Theater chair, Chase & McCreary . . . • . • • • • •  816, 899 
'l'hill coupllng, A. Pfiugradt . . . . . • . . • . • . • • •  8 1 6, 597 
':{1hill coupling, Blain & Jackson . . . . . • . . • • . .  817, 102 
Thill , vehicle, A. Lott . . . . . . . . . . . . . . . . . • . .  S16, 667 
Tile construction, illuminating, P. H. Jack· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816, 982 
Time recorder, employe's, F. Brook . . . . . . . •  816, 844 
Tire, detachable pneumatic, C. S. Scott . • . .  816,884 
Tire, flexihle, A. V. Stichelen . . . . . . . . . . . . .  8 1 6, 889 
Tire, pneumatic, S. Hunter . . . . . . . . . . . . . . . . S17, 066 
Tongue, threshing machine, W. Farber . . . .  816, 572 
Tool, combination, O.  Medbus . . . . . . . . . . . . . .  816,674 
Tool, combination hand, U. G. Shallenber-

ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1 6,885 
Transporting and heat interchanging appU· 

ance, FJ. R. Besemfelder . . . . . . . . . . • . . •  8 1 7 , 1 0 1  
Trap, E. J .  Hyan . . . . . . . . . . . . . . . . . . . . • . . . 817,006 
Trolley barp, B. Murphy . . . . . . . . . . . . . . . . . . 816,875 
Trousers press, 1 .  R. Fenner . . . . . . . . . . . . . .  817,108 
'Truck, J. Schreiber . . . . . . . . . . . . . . . . . . . . . . .  8 1 6, 825 
Trucks. means for adjusting tbe height of 

spring planks for railway, M. Linton . •  817,078 
Tubes. See Flexible tube. 
Tube expander, W. Nicholson, Jr . . . . • . . . . . .  817.089 
'.rube forming machine, metal, E. T. Green· 

field . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • .  8 1 7 , 056 
Turbine, J. '1\ Jennings . . . . . .  _ . . . . . . . . . . . . .  817,067 
Turbine, expansible fluid, B. S. Church, re-

issue . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . •  12,469 
Turntable, automobile, E. A. Turner . . . . . .  816,620 
Twine holder, O. S. Gage . . . . . . . . . . . . . . . . .  817, 143 
Typewriter, W. Baxter. Jr  . . . . . . . . .  816,552, 816,637 
Typewriting machine, E. F. Kunath . 81 6, 585, 816,919 
Undergarment and testes supporter, com-

bined, W. C. A. Bullock . . . . . . . . . . . . .  S16, 963 
Undergarment, union, J. Pennington . • . • . •  8 1 6, 880 
Valve and cock, E'. C. Buck . . . . . . . . . . • . . . . .  817,040 
Valve and trap, automatic relief. A. H'ar-

rison . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  S17, 1 12 
Valve, combined stop and cock, L. Kac· 

zander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817, 069 
Valve controlling mechanism for gas en· 

gines, H. J. Podlesak . . . . . . . . . . . . . . . .  816,817 
Valve for pneumatic hammers. throttle, 

H. S .  Potter . . . . • . . . . . . . . . . . . . . . . . . . .  816, 998 
Valve for regenerative furnaces, reversing, 

J. B. Nau . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Vebicle body, D. W. Connell . . . . . . . • • • • • . •  
Vehicle brake, J. N .  Everett _ . . . . . . . . . . . • • .  
Vehicle for cripples, F. Rowley . . . . . • • . . • • .  
Vebicle running gear, E. Elnfeldt . . . . • . . • . .  
Vebicle spring, pneumatic or elastic, W. H. 

816,813 
8 1 6, 607 
816, 858 
816,782 
816,654 
816, 745 
816, 852 

Staats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  816,687 
Vehicle steering mechanism, motor, C. M. J. 

Petiet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vehicle wheel, H. B. Gillette . . . . . . . . . . . . .  . 
Vending device, S. C. Gilbert . . . . . . . . . . . . .  . 
Vending machine, J. W. Peden . . . . . . . . . . .  . 
Ventilator. A. Rasmussen . _ . . . . . . . . . . . . . . .  . 
Vessel, metallic, C. L. Collin . . . . . . . . . . . .  . 
Wagon brake, G. L. Adams . . . . . . . . . . . . .  . 
Warper comb, A. E. Rhoades . . . . . . . . . . . . .  . 
Waste and vent fitting, combined. G. F. 

816, 935 
816,576 
816, 975 
81 6,594 
817, 002 
816,558 
817, 032 
817,093 

Hyan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  817 , 094 
Watch barrel arbor, J. W. Gibson . . . . . . . .  816,723 
Water Circulating apparatus, J .  N. Russell . 816, 939 
Water beater, H. S. Humphrey . . . . . . . . . . . .  817, 1 1 6  
Water wbeel, J.  L. Shelton . . . . . . . • . • . . . . . .  816,82 6 
Wave motor, C. E. Newell . . . . . . . . • • . . . . . . .  816, 934 
Watering device, A. N. Church . . . . . . . . . . . .  816, 557 
Weeder and cultivator, J .  E. & F. L. Elder 817 , 052 
Weeder attachment, C. D. Eddy . . . . . . . . . . . .  816,851 
Well drilling machine, J. W. Miller . . . . . .  816, 988 
Welt, G. E. Rollins . . . . . . . . . . . . . . . . . . . . . . .  816,601 
W�heelbarrow shoe, M. V. Garver _ . . . . . . . . .  816, 655 
Wick, candle, Genovese & Calvi _ . _ . . . . .  ' "  816, 790 
\\Tindow, A. E. HulL . . . . . . . . . . . . _ . . . . . .  _ . .  816,580 
"-'indow screen, self-adjusting, W. H. Sa,v-vel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  816,940 
Woven fabriC, clastic, H. T. Sykes . . . . . • • .  817,01 9  

DESIGNS. 

Handle, drop, G. A.  Schehr . . . . . . . . . . . . . . . . 37, 935 
Knit fabric, C. H. French . . . . . . . . . . 37, 936. 37, 937 
Rug, Fl . H. Bennett . . . . . . . . . . . . . .  37, 938 to 3 7 , 940 
Show case, W. 11 .  McLean . . .  _ . . . . . . . . . . . . . 37, 934 
Spoons, forl{s, 01' similar articles, handle for. 

C . M . Prior . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,931 
Spoons, forks, or �imilar articles, hundle for, 

C. B. Shepard . . . . . . . . . . . . . . . . . • . . . . . . .  37, 932 
Stove, R. Thiem . . . . . . . . • . . • . • . • • . • . • • . • . . . .  37,933 

TRADE MARKS. 

Acid in com btnation with proteid, preparation of hydrochloric, Fairchild Bros. & 
I'�vster . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . 50,968 

Advertising cartons, Cole Lithographing Go . .  50, 9'25 
Ale, Robert Smith Ale Brewing Co . . . . . . . . .  50,917 
Alimentary products, Erste 'Viener Export 

Malzfabrik Hauser & Sobotka . • • • . • . . •  50, 852 
Anesthetic, 1. F'eirstein . . . . . . . . . . . . . . • . . . . . .  50, 969 
Asbestos sock soles, Dr. Hogyes' Asbestos 

Sock Coy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 833 
Asphaltic waterproefing compound, Hydrex 

Felt & Engineering Co . . . _ _  . .  _ . . . . . . . . . .  50, 854 
Automobile horns, Gabriel Horn Mfg. Co . . .  5 1 . 032 
Automobiles and their component parts. 

Birmingham Sn':all Arms Co . . . . . . . . . . . . .  50,830 
Bags of paper, cloth, etc., Eagle Paper Co . . •  50,873 
Baking powder, Southern Manufactnring Go. 5 1 , 062 
Bats, base ball, J. F. Hlllerich & Son . . . . . .  50,812 
Batteries, electric, Leclancbe Battery Co . . .  50,937 Batteries. storage, Storage Battery Supply Co . 50,837 Beer, Anheuser Busch Brewing Association _ . __ 50,895 
Bells> farm, church , and scbool, C. S. Bell 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,832 
Birds, song, M. Geisler . . . . . . . . . . . . . . . . . . . .  50, 853 
Blue, washing, Sawyer Crystal Blue Co . . . . .  50, 9 1 8  
Bluing, Griggs, Coc per & Co . . . . . . . . . . . . . . .  50,901 
Boner clean1ng compounds. John Callahan & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,976 
Boiler cleaning tools, steam, Power Sp'e-

cialty Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,826 
Books, blanl{. T. D. Taylor . . . . . . . . . • . . • • . .  51 , 1 60 
Books. printed, Vedanta Society . . • . . . • • . . . .  50,954 
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BUILD YOUR OWN BOAT 

BY THE BROOKS SYSTEM 
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�3�::� taare a .. d b .. dd it yourself. The fact that anyone using the Brooks System. DO matter how inexperienced be is  in the use of tools. can build his own- boat at the cost "r a little lumber and a few nails, has hrou�ht boats within the reacb of all All tbe Doats built last year, hy all the boat factorIes in th e United iStates. combined in one tleet. would not equal the number of boats built durin&t' the same time by novtces using the Brooks Systeln. Cur catalog give�a.ges of testimonials with photographs of the boats buil t by amateurs using the Brooks :System. 

1:'he Brooks System consists of exact size printed paper patterns 
of every piece that goes into the boat, a complete �et of halftone illus_ 
trations showing au actual picture of each step of the work properly 
done, detai led instr .. ctions to b .. i1d, covel'inll the entire consu· .. ctiou 
of the boat and an itemized bil: of all material required and bow to 
8ecure it. 
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o
:o��o"l.i'.Ft:� r:;:g: part in its rigbt place-what kind of a nail to use-how to drive it-you drive it. 

You need no mechanical ability, the Brooks System supplies this-how is shown in the catalog. 
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We have started hundreds iu tbe hoat building business. One man bu ilt six. 
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SOla��:��:r�a�� a big proUt. 
Von need buy nothing from us but the patterns. We have them of all kinds 

and sizes, from small ROW-boats and Canoes to Sea-gOing. Yachts. _ We have over 
fifty styles and sizes of boats and boat patterns. each one perfect in desilln tor its 
purpose. Our catalog illnstrates the product of tbe best staff of desiJmers in the 
world. 

Over ten thousand amat.eurs throngbout the world successfully built hoats by the Brooks System tn 1905. 
Whell so ordered, Patterns are Expressed, Cbarges Prepaid, C. O. D., Allowing 

Examination. 
K N O C K  D O W N  BOATS 

complete from 'keel to cushions and Ottings. We send you a complete Knocked 
Down Boat, even to the paint, at a cost ot very little more tban tbe cost of the 
raw material. 

ILLUSTRATED CATALOG OF ALL OUR BOATS FREE 
BOOKS WE PUBL./SH : 

Useful information for the Amateur Yachtsman and Boat Builder. Price 25 cents 
The PrinCiples and Operation of Marine Gasoline Motors. Price 25 cents 
Book of DeSigns for Practical Boat Builders. Price 25 cents 

B R O O KS BOAT M FC .  CO. 
Originators o f  t h e  Pattern System of Boat Building 

.404 S h i p  Street B ay City,- M ic h . ,  U. S. A. 
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$5 water Motor Outfit, $3.50 
The Divine large water engine is now being 

sold for $3.So-colllplete. Price will positively 
advance May 1 .  Can be at
tached I n stantly to any 
faucet. Used for bnffing, pol
ishing and grinding. Sharp
ens scissors a n d  k n i  v e s ,  
cleans silverware, cut glass and all metal surfaces. Runs 
all kinds of light machines 
like lathe, circular saw, fan, 
dynamo, washer, etc. Makes 

5 . 0 0 0  revolutions a 
minute and gives Ys h. 
p. on 80 Ibs. pressure ; 
effective with 20 Ibs. 
p r e s s u r e .  Nearly 
twIce as large as 
any other advert
ised motor. Contains 
s o l i d  b r a s s, double 
reaction, s ci e n t i fi c 

water buckets. Be sure you get 
tbe original. Refuse s m a l l 

motors, with cast iron water wheels, that "look" 
like ours. 

PRICE _,," DVANCES MAY FIRST. 
Send remittance for this Ii ttle lDarvel 

before price advances. Money reCunded
without question - if not satisfactory. Ontfit 
includes superior emery wheel, cloth buffing 
wheel, felt polishing wheel. seasoned wood pul
ley for power transmission, leather belt1n�, 
belt hook, polishing material, screw driver, 011 
can, washers and printed i

.
nstructions ; packed 

in neat wooden box. Send order at once. 
Call or write immediately for jJlorton's Free 
Water Itlotor Book. Agents wanted. 

MORTON M A N lJ F  ACTlJ R I N G  CO. 
Dept. C, '30 Fulton St., New York. 

Triangles. and Protractor, Their mission is all 
combined in 

THE READY 
DRAUGHTING  I NSTRUM E NT 

Canied in the pocket, it is at your imme· 

diate service anywhere and at any time you may 

have occasion to draw. 

your draugbting table when tbe contractor is 
waiting for a quick lay out of work. Think of 
tbis time and labor saving feature alone, and 
tbe small sum of one dollar you send for tbe 
READY D RAUGHTI N G  INSTRU· 
MENT will multiply into many dollars 
saved. 

aluminum. highly polished. it 

directions_ 

returned if 

satisfactory. 

READY MFG. CO. 
601 Livingston Bldg.  hll.,.--=-��O!:-.....-l 

Rochester. N .Y. 

$trtw matbint TOOL KNOWlfD6f (HfAP * 1a Produtts � . .. In fact you can have it free ! 

•" THI$ ThiS cnt
.
represents our n e w  Tool 

TO or; CatalOIlUI) No. ��. It is cloth. 
in HIOH BRASS, LOW BRASS CJm\L06UE bound and contams 950 pages all 

! about Tools. .ll'uH deSCriptions 
and STERLING SILVER and thonsands of lIJustrations. 

Sent post-paid on receipt of $1.00 dll ll l l l l J l l l l l l l II l l I l ll 'i II ll ll ll II ll II ll II ll II ll ll Il JI ll II ll ll wbich is refunded on your Hr8t 

GEORGE W. DOVER CO. 

purcbase from us of $10.00 or over. 

MONTGOMERY & CO. 

105 Fulton St., N. Y. City 

Factory B Providence. R. I. AERIAL NAVIGATION. -THEORET I-

Wonder Electric Lighting Outfit 
For the farm, shop. cottage, or 

private reSIdence. 
�: :��li��t
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f��'sa�h�� 
SUl'h a priCtl that y ou cannot afford to btl 
without olle. Think of it ; only oue-. 

tenth ?f a cent per 
hour for each 16  C. 
P. lamp. y()U can 
also u!!e engine dur
iug the day for oth
�r purposes. Light
lllg outfits f r o m  
$ 1 10 up. Seud for 
complete l.."!Italog).le 

TJU� R. M. CORNWELL CO. 
406 South Salina Street Syracuse. N. Y. 

434 Park Row Buildin�J New York. 

cal and Practical Discussions. Pictures and descrip� 
ttOllS of actually-built dirigible balloons and aeroplanes 
wiU be found in SCIENTIFIC AMERICAN Srr PPLEl\IENTS 
1 1 61, 1 149, 1 V )O, I Va ,  1 404. 1 405, 1 4 1 3 .  
1 455. Price 10 cents eacb. by mail. Munn & co., 
361 Broadway, New York City, and all newsdealers, 

best engine made. Notice the 
Base, which insures higher 
compres':Iion, which means more 
speed and more power. Only three 
moving parts. So t<.iruple that a child 
can run one. Send for catalog 
G. Dealers write for agency. 

The Burdick.Putnam 
Gasoline Engiue Company 

06i>-567 Decatur St., ST. PAOL, MINN. 
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don ' t  you read you take an interest in your home ; 
if you want to know how that home 
can be improved at little cost, how 
it can be made a better, happier, 
brighter, more artistic place to live 
in ; if you have a garden and you 
love flowers, and you wish to make 
that garden more attractive ; if 
you have failed as a gardener and 

Jlm�rican fiom�s � 6ard�nS 
Every number contains articles 
that give you just the kind of 
information which you need to 
better your surroundings-gives 
you hints that you can follow 
because they are suited to your 

you want to know why ; in a word, if your home 
and its surroundings mean anything at all to you, 

purse. No magazine is more han dsomely printed, more beautifully 
illustrated, more clearly worded. 

l'MJ· R r C A N  . .H O M E S  A N D .  ,C.:,..,}(1ITru 

FAC - S I M  I L E PAG E S  O F  

Bmerican Momes an� Gar�ens 
Some of the articles which will appear during the year 1 906 are the following : 

A M E R I C A N  H O M E S _ A N D_ C A R D E N S ,  

AM E R I C A N  H O M E S  A N D  C A R D E N S  F.biu':'1;-.'96§ 

Inexpensive Country Homes (with plans) How to Rehabilitate Worthless, Run-down Something Concernin g Driveways 
Interior Decoration Farms with $toOo or Less My Garden Without Flowers 
How Curtains May Be Made at Home The Use of Statuary for Garden Decoration A Seventeenth Century Homestead How to Make Pottery at Home The Kitchen and How it Should Be Planned Wild Animals in Captivity How Furniture May Be Covered at Home Historical Places in America How a Pennsylvania Farmhouse was Trans-How the Amateur May Decorate the Room The Entrance to a Country Place formed Into a Beautiful Dwelling 

with Home-made Stencils The House of the Colonial Period Electricity in the Home for Cooking, Ironing, 
How to Preserve Wild Flowers Sun Dials Heating, etc. 
How a Water Garden May Be Laid Outand Built Modern Dahlias Life on an Olive Ranch 
How the House of a Bygone Day May Be Re- Gateways to Estates A Neglected Opportunity-the House Roof 

modeled and Converted Into a Modern Home Nature Study and Its Effect on the Home Rapid Growth of Birds 
How To Do Copper ana Brass Repousse Work Old Time Wall Paper Life on Great Vineyards 

Besides there will be descriptions-handsomely illustrated descriptions, accompanied by plans-of houses with and 
without gardens, houses of stone and wood, houses for the very rich man and for the man with moderate means .  

In every number will be found complete descriptions of actually built houses ranging in price from $2000 to  $6000, 
together with photographs of exterior and interior and architects' plans. 

Each number has a cover printed in colors. 

P R I C E  25 C E N TS P E R  C O P Y ; $3.00 A Y E A R  
The SCIENTIFIC AMERICAN and AMERICAN HOMES AND GARDENS will be sent to one address 

for the reduced subscription price of $5.00 a year 

M U NN & COM PANY, PUBLISH ERS 361  Broadway, New York 
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lies Flat to the Leg
Never S l ips, Tears nor 

Unfastens 

Sample pair, Silk 5Oc., Cotton 23 .. 
Mailed OD receipt of price. 

EVERY PAI R WARRANTED 
8 E O .  FROST CO., Makera 

Boston, Mass., U. S. A. 
ALWAYS EASY 

A Short Oul- :uJ�UM���!� 
Engine, Boiler, Power Equipment, Electrical, 
Steam. Pneumatic, or any other Machinery
arwthino in the Machin8 line-TBLL U.s what YOU 
want and we will see that you get full descrip
tions, prices, ca}alogs, etc., from all first-class 
manufacturers. No char08 jor thi8 86'l"'1Jice. 

MODERN MACHIN ERY DAILY NEWS 
Security Bldg., Suite 10 Chicago 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFHl AMERICAN SUPPLEMENT 1 1  !l3. 
Pr i ce 10 cents. For sale by M unn & Co. and all news_ 
oealerR. Send for catal o){ue. 

FREE FOB IOOa DESK 

At a cost 01 thousands 01 doll ..... 
with the aid of twenty�seveD 
business experts. we have clip.
ped. extracted. preserved basi .. 
ness data from thousands of 
different sources - from maga
zines, newspapers. books. cor .. 
respondence courses, from actual 
business expenence. And all 
this data we have boiled down. 
classified. arranged and indexed 
into one complete b u s  i n e s 8 
Britannica. 

There are dozens of books on 
accounting. advertising. sales-
manship. business letter- writing 

and otla' branches of business: but the Business Man's 
Encyclopedta is a condensation of them aU. It d eals not 
merely with one department of business. but with all departments 
-from the purchase of raw materials to the sale of the finished 
product-from advertising' and selling to credits and collections. 

One man under ordi- twenty- seven experts 
nary conditions could have seen a hundred. 
not gather in a lifetime And the best of what 
one-tenth of the busi- they learned they con
ness infor- densed in S Y S T E M t h e s e  

THE MAGAZINE OP BUSINESS books for 
m a t i o n 
t h e  s e 
b o o  k s 
contain. Where the 
average business man 
sees one article, reads 
one book, meets one 
business man t h e  s e 

you. Em
ployer or employee, 
you need these books 
i n  y o  u r  office, on 
your desk, or in your 
library. 

System, the magazine. is essential to business success. It tells 
every month all that is new in business to save time-all lbat is 
g o o d  i n  business to - -
make money. 226 or 
more pages of indispen .. 
sible information for 
business men. Througb 
SYSTEM you can learn 
all that anyone c a n  
possibly tell you about 
BY s t e m and business 
methods. I [  will gIve 
you each month dozens 
of clever advertising. 
sellmg and manufactur4 
ing plans that b a v e  
built some o f  tbe great .. 
est retail ,  wholesale and 
manufacturing concerns in Ammea. 
The prtce of SYSTEM is two dollars 
a year. It is worth a great deal more 
tban tbat to any alert man with his 
eyes on the main cbance. 

w. P. OHASB & Co.: " We would 
not have S Y S T E M discountinUt!d 
now though the price were raised to 
$ 1 : )  a year." 

W. P. JOHNSON : "Secured one tdea. 
from SYST E M  that solved the ha.rd. 
est pToblem in my department." 

Send $2 , 00 to-day for a full year's 
subscription to SYSTEM. At once 
we will send you free a full clotb 
bound set of the Bustness Man's En· 

Regular Departments 
Bundin� 8. Sail'S Foree 
OrganizlOg an Advertising 

Department 
Organizing a Factory 

���i�:S
a��TC����t1���e 

Talks to Salesmen . 
Systems in Banking j 
�ystem in Shipping 
Systems for the Retailer 
Real Est.ate and Insuranc 
�bo��!�t:h

a
fS��:SIOns 

The Business Review 
Successful through System 

A��!?e�I����erl8 

cyclopedia -in two volumes-all trans1)onation charges prepaid. 
Write your name on the margin of this advertisement-tear out 
-mail to us to-day with a two-donar bUI. Better stil).  include 
$1.00 extra (il . OO in aU ) . and we will bind the books for �ou 
in the finest flexible M o rocco and gold tbe ed2'es. 

THE SYSTEM COMPANY 
New York Desk 30. CHICAGO London 

Scientific American. 
Boots and shoes, leather, H. H. Brown & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,96"2 
Boots and sboes, leather, Johnson & Watson 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 , 060 
Boots and shoes, leather, Manss Shoe Manu· 

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 061 
Boots and shoes, leather, W. J. Newman . •  51, 150 
Boots and shoes, leather, Wertheimer·Swarts 

Shoe Co. . .  . . . . . • . . • . . . • . . . . • . . . • . . . • • •  5 1 , 179 
Boots, shoes, and Slippers, leather, Parker 

Holmes & Co . . . . . . . . . . . . . . . . . . . .  51, 151, 5 1 , 174 
Boots, shoes, and slippers, leatber and cloth, 

Hanan & Son . . . . . . . . . . . . . . . . . . . . . . . . . 50,970 
Boots, shoes, and slippers of leather or tex-

tile m aterial, or both, and soles therefor, 
Nathaniel Jj'isher & C o  . . . . . . • • . . . . . • . • • •  5 1 , 149 

Borax, chemically pure, S.  B . Smith . . . . . . . .  51 . 1 75 
Brandies and fruit brandies, C. F. Lauber . .  5 1 , 082 
Brandy, P. J .  Bowlin Liquor Co . . . • . •  5 1 , 037, 51 , 038 
Butter, Currier-Todd Co . . . . . . . . . . . . • . . . . • • . .  51 ,019 
Butter, D. l!l. Wood Butter Co. . . . . . . . . . . . .  51 .058 
Butterin or oleomargerin, Braun & Fitts . •  5 1 , 1 19 
Button parts, C. H. Schott . • . . . . . . . . . . . . . • . .  5 1 , 1 01 
Candies and cbocclates of all descriptions, 

S. F. Whitman & Son . • . . • • • • . • • .  50, 865; 50,866 
Canned corn, P.  Hobenadel, Jr. , Co • • • • • • • • •  51 ,039 
Canned corn, p. Hobenadel, Jr., Canning Co. 51 ,040 
Canned fruits, Gennerlcb & Von Bremen . . .  5 1 , 026 
Canned fruits and vegetables, Pratt·Low Pre-

ser ving Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  51 ,043 
Canned fruits and vegetables, J. E. K riete . 5 1 . 080 
Caps and corks, Pboenlx Cap Co . . . . . . . . . . . • •  50,892 
Car coupl1ag�, vertical plane, National Malle .. 

able Castings Co . . . • . . . . . . . . . . . • .  50,951, 50,952 
Car door bangers, fasteners, and guide 

brackets, freight, Camel Co . . • . • . • . • • • • •  50,896 
Ca r door trimmings, freight. Camel Co . • • • • •  50, 872 
Carpets, Morris & Co . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 085 
Carpets and rugs, woven, Bigelow Carpet Co. 5 1 , 1 1 7  
Carriages, H .  H. Ba bcock C o  . . . . . . . . . . . • • . .  50, 8 1 1  
Catamenial bandages. Borated Specialty Co . .  50,831 
Cement, Portland, Glens Falls Portlaud Ce-

ment Co. . . . . . . . . . . . . . . . . . . . . . . . • . . • • . •  50,862 
Cement, Portland, Kansas Portland Cement 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 877 
Champagne, R. H. Jones . . . . . . . . . . . . . . . . . .  50,820 
Chemical compounds, Blrd·Arcber Co . . . • . • . •  50,995 
Cbemlcal preparation, McKesson & Robbins 50,983 
Chocolate, cocoa, and sweet chocolate, W. H .  

Baker • . . . .  . . . . . . . . . . . . . . • . . • • . . . • . . . •  51,012 
Chocolates, Griggs. Cooper & Co . . • . • . • . . • . •  50,900 
Chocolates, bonbons, and similar candies, 

Russell & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,908 
Cigarette h olders, A. Q.  Walsh . . • • . . . . . . . •  50,894 
Cigarettes, Butler·Butler • • • . . . . . . . . . . . . . . .  50, 870 
Cigarettes, Miller Du Brul & P'eters Mfg. 

Co . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,893 
Cigars, O. B. Perkins • • • • • . • • . . . • . . .  50,884, 50, 886 
Cigars and cheroots, O. Eisenlohr & Bros . . .  50,874 
Cigars, cheroots. and cigarettes made of cI· 

ga r  tobacco, Cayey Caguas Tobacco Co. . 50, 850 
Cigars, Havana, Rothenburg & Schloss . . . . . •  50, 887 
Clutcbes, T. B. Wood' s  Sons . . . . . . . . . . . . . . • .  50,845 
Coal, Hull Coal & Coke Corporation . . • • . • . • •  50, 814 
Coal. Merchants Coal Co. . . . . . . . . . . . . . . . . . . .  50,858 
Coats, vests, tronsers, and overcoats, C. C. 

Bauger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,971 
Cocoa, C. J. Van Houten & Zoou . . . . . . . . . .  50,864 
Cocoa oatmeal preparations, M. Michaelis 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51,147 
Coffee, Consumers' Supply Co • . . • • . . . • • • • • • •  51 ,018 
Coffee, H .  G. Tombler Grocery Co • . • . • . . . • • •  51, 109 
Coffee, Rldenour·Baker Grocery Co . . . . . • . • . •  5 1 , 155 
COll'l:[�ot����ar

& P��.j. a��g��c�o?��.�s: • •  ����� 50,927 
Combs, Schrader & Ehlers . . . . . . . . . . . . . . . . . . 50,990 
Compound for the cure of rheumatism, liquid 

vegetable, F. G.  Bland . . . • . • . • • . • • • • . •  50,969 
Consumption cure, P. M. Ford . . • • • . • • . . • • . .  5 1 . 1 69 
Cordials, Mariani & Co . • . • • . . • • . . • • • • . . • . • •  50,939 
Oords,  lines, tWines, and ropes, Samson Cotd-

• age Works . . . . . . . . . . . . . . . . . . . . . .  50,827, 50,828 
Corn In flake form, product of, AmerIcan 

H ominy C o. . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 1 1 4  
Corn In flake fot m,  product of  Indian, 

American Bominy Co. . . . . . . . . . . . . . . . . . .  51 ,009 
Corn starch , Warner Sugar Refining Co . . . . .  51 , 067 
Corset covers, ladies' pants and vests, Maline 

Mills Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,998 
Corsets, Blrdsey & Somers . . . . . . . . . . . . . . . . . 51 , 167 
Corsets, corset waists, and corset steels, 

Kops Bros. • . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 936 
Cotton duck, Mount Vernon-Woodberry Cot-

ton Duck Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 , 1 73 
Cotton piece goods. Clifton Manufacturing 

C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,924 
Cotton piece goods, Eagle & Phenix Mills, 

5 1 , 1 29, 51 . 1 68 
Cotton plaids and stripes, Eagle & Phenix 

Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 ,003 
Cough d rops, W. W. Smith . . . . . . . . . . . . . . . . . 50,947 
Counter sb afts and appurtenances thereto, . 

Mossberg Wrench Co . . . . . • . . . . • . • • . . • • • •  50,835 
Cracker meal,  Griggs, Cooper & Co • • • • • • • . • 5 1 , 1 33 
Crackers and biscuits, Green Green & Co . • . •  51 ,028 
Cream for the skin, Pond' s  Extract Co . . • . •  5 1 , 089 
Cycles, motor cycles, and parts thereof, 

B irmlngbam Small Arms Co . . • • • . • • . • • •  50 , 890 
DiSinfectants, preservative, and bacteriCide, 

Ca rno Chpmlcal Co. . . . . . . . . . . . . . . . . . . . .  50,963 
Dress goods lind linings, Martin L. Cohn Co. 51 ,034 
Dusters, feather, Cblcago Feather Duster Co. 51 ,01 6  
Embalming tluids, Venus Chemical Co . • . • • • •  51, 178 
Enamel, Hamrick Tauk & Barrel Hard Shell 

Enameling Co. • .  . • . • • • . . • • • • . . • . . . .  • • .  50,915 
Engines. internal combustion, Progressive 

Mfg. Co. . . . . . . . . . . . . . . . .  • • • • . . • . . • . .  • .  50,836 
Fabrics, printed and dyed textile, Eddystone 

Manufacturing Co. • . • • • • • • • .• . • • •  50,996, 51, 057 
Files, Vautier Freres • . • • . • . • . . • • • . • • . . • • . .  50,920 
Files and rasps aud h andles and holders 

therefor, Nicholson File Co . • •  50, 880 to 50,883 
50,905, 50,906 

Filtering apparatus and filter cylinders, 
Berkef�ld Filter Gesellsch aft G .  m. b. H. 50,921 

Fire engines, International Power Co . • • • • • • •  50 ,816 
Fishing rods, steel, Horton Mfg.  Co . . • • • • • • • 50,916 
Flavoring extracts and preparations, Baker 

Extract Co. • .  • . • . . • . • . • • • • •  . . . . . . • . • • •  51,116 
Flavoring syrup for beverages, J. B .  Daniel . 50,928 
Flour, Sweet Springs Milling Co . . . . . . • . • . •  51 ,063 
Flour, self-rising, Davis Milling Co . . • . • . . . .  5 1 , 056 
Flour, wheat. New London Mil ling Co . • . . • •  5 1 , 036 
Flour, wheat, Central Kansas Milling Go . • .  5 1 , 055 
�'lour, wheat, Sweet Springs Milling Co . . . . . 5 1 , 064 
Fl.onr, wheat, Kennf-weg Co. . . . . . . . . . . . . . . . 5 1 , 1 62 
Fly paper, sticky, Midget Fly Plate Co . • • . .  50, 999 
Food, bird, Ascbenbacb & Miller . . . . . . . • • • . .  5 1 , 11 5 
Food made from wheat, hreakfast, M. W. 

Sa vage • : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51,157 
Foo:l, poultry, Albert Dickinson Co . . . . . . . .  50,054 
Foodstull'. Ewa Plantation Co • • • • • • • • • • • • • • •  51,024 
Foods prepared from cereals, breakfast, 

Postum Cereal Co. . . . . . . . . . . . . . . . . . . . . 51 , 153 
F'nrnace, bot air, "\\·fse Furnace Co . • • • • • . . •  50, 839 
Game boards, L. Hudgln . . . . . . . • . . . . • • . . • . 50 , 81 3  
Garments, certain named, WetzeL . . . . . . . . .  51 , 005 
Gas generators, acetylene, J. de Dlos Tejada 50,829 
Germicides, A. H. Swank . . . . . . . • . . . • . . . • . .  51 , 17 6  
Ginghams,  Smitb , Hogg & Co . . . • • • . . . . • • • 50, 992 
Gins, C. F. Lauber . . . . . . . . . . . • . . . . . . . . . . . .  51,081 
Gl a ss, plate, d ry plate, and window, F. 

Conrad & Co. . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 01 7  
Hair clippers, Brown & Sharpe Mfg. C o  . . • •  50,806 
Hair color restorer or b a i r  dye, H .  A. Mayor 50,940 
Hair toniCS, Lanman & Kemp . . • • . . . . . . . . . •  50,979 
Hams, F. P. Garrettson & Co . . . . . . . . . . . . . . .  51 , 1 30 
Hats, Boogher, Force & Goodbar Hat Co . . . .  50,961 
Hats and caps. men ' s  and boys' ,  F. Scboble 

& Co . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . .  50,989 
Hats. caps, and bonnets, Collins & Fairbanks 

Co . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • . . . . . . .  50,92 6 
Hats, caps. and bonnets, Dunlap & Co . • • . . •  51 , 1 25 
Hats of a l l  kinds, Danbury Hat Co . . . . . . . . .  51 , 1 24 
Hats, still' fur, S. C. Holley & Co . . . . . . . . . . .  5 1 , 077 
Hosiery, Oneida Hosiery Co . . . • • • • • • . • • • . . . .  50,943 
HOSiery, Marietta Knitting Co . . . . . . . . . . . . . .  50,982 
Ink, printing. Standard Printing Ink C o  . . .  51 ,001 
Inkstands, Century Inkstand 0'0. . • • • . • • . . • 51 ,01 4 
In sulated conducting wires, Phillips Insulat-

ed Wire Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,825 
In snlated wire and wire cables , Phillips In

sulated Wire Co. . . . . . . . . . . . . . . . . • . . . . . 50, 824 
Knives, forks, and spoon s, Britannia, Gebr. 

Noelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 , 984 
Knives, pocket, H. Boker & Co . • • • • . . . • • . . .  50, 868 
Knives, pocket, F. Koller & Co . . • . . . • • • • . . .  50,904 
Lamps and lanterns, runway, Armspear Mfg. 

Co . . . . • . . . . . . . . . . . . . . . . . . . . • • . . . . • . • . . .  50,956 
Lamps, incandescent mantles for gas. Block 

Light C o. . • . . . . . . . . . . . . . . . • . . • . . . • • . . .  51.013 
Lard and lard compounds, Swift & C o  . . . . . . .  51 ,051 
Lead and oxids of lead, white, National Lead 

0'0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 859 

We make a car for every requirement 
at a price to suit every purchaser. 

SimpZzr.-z'ty is the key note of Wayne design and in all our 
cars, the one aim has been to get all the engine power to 
the wheels without waste. 

Which of these six: models interests you ? 
Model F. Seven passenger t ouring car, 4 cylinder 50 h. p. motor 

( Limousine $4500 . 00)  
$3 500. 00 

Model K.  
Model B. 
Model C.  
Model G. 

Five passenger touring car, 4 cylinder 35 h. p. motor 

Five passenger touring car, 4 cylinder 24-28 h. p. motor 
FiVe passenger family car, 2 cylinder opposed 20 h. p. 
Five passenger family car, 2 cylinder opposed 14 h. p. 

2500. 00 
2000. 00 
1250 . 00  

engine under hood 1000. 00 
Model H. The business man ' s two passenger runabout. 

engine as Model G 
Same 

800. 00 
Let us send you catalog and full particulars about any of these cars, 

Wayne 
Dept. J 

Automobile Co. 

Three Sterilizers 
in One 

Apparatus 

Detroit. Michigan 

An Instrument Sterilizer 
A Dressing SteriliZer 

:-')-" A  Water S�erilizer 
is just what practitioners All three necessities are 
have long sougnt. successfully combined. 

T H E  ROCHB.sTBR OUTPIT is  a handsome and welcome 
addition to office. operating- room. or hospital. Ask your instrument dealer or write 

W I L M O T  C ASTL E CO . . 17 A Elm St., Rochester, N. Y., U. S. A. 

A Text Book 

) 
You've Often Wanted 

I
I 

. 11 ACONCISE and careful compl- � 
lation of Tables, Facts and 

Formu l as for solving problems in

cident to friction gearing. The 

work of able e n g i n e e r s ,  copy

righted and nicely bound. Con

tains information to be found in 

no other book . 
We are not distributing this 

valuable book to those who d o  not 
n ee d i t .  B u t  to t hose who d o  need i t ,  
w h e t h e r  'e nE i n ee r, stud ent,  o r  owner o f  ma
c h inery. we gladly se n d it free. Send u s  a 
posta) . request,  stati n g  oc cu pation a n d  firm 
with wbicb JOU are connected.  A d d res. 

The Rockwood Mfg. Co. 
1904 Englisb Ave. 

Indianapolis, Ind. ,  U. S . A. 

No fear of bTeaking them in the canoe, 
on the carry. or when tbe occasional big 

one dashcs away with your hook. 
Built of ,the best grade of steel, as they 

are, and with the greatest care, the 
" BRISTOL" is the finest all-around rod 

made • 
The " BRTSTOL " is the original 

steel rod-has been landing fish 
for oveT 16 yeaTS. The com
bination Reel and Handle is a 

Teel is furnished, when 
built into the handle. 
title of our illustrated 

fWASHYOUR BUILDINGS 
\ At Lowest Cost 

S�;8;1��Oj��t'iJ��O�r�:! 
can apply whitewash, calcimine, or 
col d water paint to 1 0 ,000 square 
feet of surface in ten hours, and do 
better work than with a whitewash 
brush. It is also adapted tot" spread

ing disinfectants, destroying in
sect pests and diseases on trees, 
vegetablesz and other plants, 
extinguishmg fiTes. washing 

�he�o':s;po::�o�hi:��chfn� 
."., 

is realty 8. portable water works ... system, as i t  develops 9 pres-

lifts the liquid more than eighty feeth�h�r
o�h�:jft�ff�oTb�s·p:to� 

CtSS
y=�s W�!21��O

d:t�1Ie
l:SJ:s�ri�if;!�e. It pays for itself the 

DAYTON SUPPLY CO. , Dayton, Ohio. 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hat'cbet, H ammer, Auger, 
�'Ile, Knife and Cbisel Handles. 
Wbiffi etrf'es, Vokes� Spokes, Porch 
Spindles, . .  Stair Bal usters Table 
and Chair .Legs and otb er iITegular 
work. 

Pr Send Jor Otrcular A .  
The  Ober Mfg. Co., 1 0 B e l l  S t  • •  Chagr in  Fa l l s ,  0 . ,  U.S.A. 
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Clerks 

Just means that clerks 
who want to use the 
best pencils for their 
particular work w i l l  
find them indexed by 
name and number on 
pages 6, 12 and 26 of 
Dixon' s  Pencil Guide. 

Other pages for every 
person and every use. 

a 32-page book , indexed by vocCfiions, cor
rectly indicating the righ� pencIl for every 
kind of nse. Sent free 1f you ask for !t 
on a postal. 

Department W, 
JOSEPH DIXON CRUCIBLE 

Jersey City , N. J. 

TO F I  
fh.ORIGIIIIALand ONLY GENUINI , 

ONKLIN 
S E.LF-FILLI N G  P E N  

Simply dip In the Ink, press with the 
thumb, and the CONKLIN PEN is 
filled and ready for instant use. It is 
simple, convenient, effiCIent, with no 
complex mechanism and nothing 
to get out of order. 

The elastic ink reservoir is 
compressed by the presser bar 
under the thumb, and, when re· 
leased, instantly draws in the 
ink through the feed channels 
at the poin t. The quickly ad
justed locl{:-ring prevents ink 
from being forced out again. Feeds 
regularly until the last drop of ink 
in reservoir iB used. Always responds 
without kick o r  balk. Cleans i tself 
as easily as it is filled. Fully guar
anteed. 

If your dealer does not handle 
the CONKLIN PEN, let us make 
you our Speclal Offer to Fountain 
Pen Users. Fu l !  informa .. 
tion, with illuBtrated cata
logue, sent upon request. 
Sold by dealers every
wilel·e. 

THE CONKLIN PEN CO., 
514. 516, 518 Jefferson Ave •• 

Toledo, Ohio. 
98 Reade St., New York. 
1652 CUrtis St., Denver. 
414 Market St., San .Francisco. 

.� American AgenCieS
C Ltd., 38 Shoe Lane, Fleet 

�hbe�f,n�i\k:ket ·'Sc.:n�el���n:.Il'fnBt 

THE MIETZ 6. WEISS 

CO . ,  

s
en

ga�[ogue OIL ENGINES 
Stationary 1 Yz 10 80 H. p .  
Mar i ne 3 Yz  10 1 0 0 H .  P.  

U s e  KEROSENE a n d  FUEL 
OILS. Direct connected Gen
erators, Pumps, Air Compressors, 
Hoists, etc. Thousands in use in 
all parts of the world. 

A U G U ST MIETZ 
H!8-138 Mott St. , New York, U.S.A. 

Spangenberg's Stearn. &. 
Electrical Engineering 

By E. S PANGENBERG, 
M.E. form erly Super
intendent S t .  L o u i s  
School of Eugineering, 
ALBERT UHL, A .I . E.E., 
and ffi. W. PRATT. 672 

648 illustrations. 
containing 

and An· 
swers on every branch of 
en�ineering. 
Easy to Understand 

Written by practical men 
for practical men In an easy 
and simple style. rrreats on 
G as and Gasoline Engines, 

... tationary and Locomotive En
gineering, Compressed Air, He

frigeration. Hydraulic Elevators, 
and has Over 200 Pages on 

Electricity. 
G E O .  A. Z E L L E R  B O O K  C O . , 1 S. 41h 51. ,  St. Lo u i s ,  M o .  

52-page pamphlet t e l l s  all about it. 
The Benton Valveless Engine 
Has no valve III either intake or exhaust. 
Consequently: It has fewer wearing 
parts. It has fewer parts to get out of 
order. It has more power with less . 
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From 2 to 40 H. P. Furnishings for 
fresh or ::Ialt water. 

T. P. BENTON & SON 

Front and Pearl Streets, LA CROSSE, WIS., U. 8. A. 

Used by forty of the leading 
A utomobile and motor boat 
manl1facturers. S u i t a b l e  for 
any lIas or gaSOline engine us
ing make and break or j ump 
s park ignition . 

EVERY BATTERY GUARANTEED 
to give satisfaction or purch ase 
money refunded . 

WITHERBEE IGNITER cO. 
27·31 Thames St • • • NEW YORK 

Scientific American 

Leather, finished or dressed, Corona Kid Co. , I 51,121,  5 1 , 122 
Leather, sole and ba rness, M. Hessberg . . . .  50,972 
Locks, Supplee Hardware Co . . . . . . . . . . . . . . . .  50,913 
Lotion, face, R. T. Hardy . . . . . . . . . . . . . . . . . . 5 1 , 030 
Magazine or periodical, G.  F. Terry . . . . . . . . 51,053 
l\lainsprings, Swartcbild & Co . . . . . . . . . . . . . . . 51, 107 
Malt beverage, non-intoxicating, Dallas 

Bre\\'ery . . . . . . . • • • . • • . • . . . . . . . . . . . . . . . .  50,809 
Malt extract, Paragon Malt Extract Co . . . . .  50,907 
Mantles, cap, W. H. Schaefer . . . . . . . . . . . . . . 5 1 , 10 0  
Mattresses, J'ohn Brenner Co . . . . . . . . . . . . . . .  5 1 , 1 1 0  
Mattresses, pillows, and featl1ers, Randall 

Mattress Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  51,000 
Mpat juice and compound of meat j uice and 

glycerine, preparations of, Valentine 
:\l('ut Juice Co . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 066 

;\leats, cured, Dunlevy & B rother . . . . . . . . . . .  5 1 , 126 
:\[edical compound, certain, Pond' s  Extract 

Co. . . . . . . . . . . . . . . . . . . . . . .  51 ,090. 5 1 , 09 1 .  51 ,093 
Medical compound, certain named, H . F.  

Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 50,958 
':\ledical compound, liquid, J .  J .  Chambers . .  5 1 , 015 
Medical tablet, W. M .  M acleod . . . . . . . . . . . .  51, 083 
Medicinal tea, J .  rr. Davison . . . . . . . . . . . . . . 50 ,965 
�1edicine, certain named, Fairchild Bros. & 

�'oster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 967 
lIedicine for kidney affections, M. A.  Ham-

ilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 , 074 
Mpdicine for organic and nervous diseases, 

liquid, Gill-Sellg-Gin Co. . . . . . . . . . . . . . . .  50,930 
Medicine for the treatment of alcoholism, 

T. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . .  50,977 
Metal and anti-friction and bearing metals, 

babbitt, .Tohn Finn Metal Works . . 50 , 81 7 ,  50, 818 
Metal, babbitt and anti-friction. Cotton States 

Belting & Supply Co. . . . . . . . . . . . . . . . .  50,808 
ME'tal, bearing, Fairbanks Co. . . . . . . . . . . . .  50,948 
Metals, anti-friction, E.  S .  Shimer . . . . . . . . . .  50, 9 1 1  
lIetals, anti-friction and bearing, John Finn 

Metal Works . . . . . . . . . . . . . . . . . . . . . . . . . .  50,819 
.Milk coolers, Dairymen's Supply ' Co . . . . . . . . . 50, 123 
Molasses, Egerton Bros. . . . . . . . . . . . . . . . . . . . .  5 1 , 071 
Oats,  crushed, Great Western Cereal Co . . . . . 5 1 , 059 
Oil cloths, Standard Table Oil Cloth Co . . . . . 50, 993 
Oil, healing pine, �I. W. Savage . . . . . . . . . . . . 50, 946 
Oils, illuminating, Standard Oil Co. of New 

York . . . . . . . . . . . . . . . . " . . . . . . . . .  50 , 889, 51 ,049 
Oils, lubricating, Crew Levick Co . . . . . . . . . . . 50, 851 
Oils, lubricating, Galena-Signal Oil Co . . . . . .  50,900 
Ointment for the cure of eczema,  N .  N. Shire 50,991 
Ointments, Fostpr-Milburn Co . . . . . . . . . . . . . . . 50, 929 
Ointments, Pond' s  Extract Co . . . . . . . . . . . . . .  51, 092 
Organs, O .  Herrmann . . . . . . . . . . . . . . . . . . . . . 5 1 , 031 
Overalls, coats, and trousers, Red Diamond 

Clothing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  51 , 154 
Packing for stuffing boxes, etc. , R.  Kinger 50, 978 
Paint, metallic, Prince ' s  metallic Paint Co. 50, 945 
Pants, ovpralls, coats, and vestsl Richardson, 

Robprts Dry Goods Co. . . . . . . . . . . . . . . . .  50,988 
Paper and envelopes, F.  A.  Flinn . . . . . . . . . . 51 , 072 
Paper bags, UIlion Bag & Paper Co . . . . . . . . .  50,838 
Paper, building, roofing, and sheathing, Bar-

rett Manufacturing Co. . . . . . . . . . . . . . . . .  50, 846 
Paper for wrappillg food products, G.  Staber 5 1 , 159 
Paper holder and cutters, roll. United States 

Paper Cutter Co. . . . . . . . . . . . . . . . . . . . . . .  50, 841 
Paper, paper bags, and paper sacks, wraD

ping, Hollingsworth & ",rhitney Co. , 
5 1 , 135 to 51 , 144 

Paper, wall, Penn Wall Paper Co . . . . . . . . . . .  50, 985 
Paper, writing, Hollingsworth & "'bitney Co. 5 1 , 145 
Papers made from wood pulp, International 

Paper 00. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,974 
Papers, wrapping, Hubbs & Corning Co . . . . . 50 , 973 
Pa stry shortening, Ammon & Person . . . . . . . .  51 , 010 
Paving IJl0cks, wood. United States Wood 

Preserving Co. . . . . . . . . . . . . . . . . . . . . . . . . . 50, 863 
Pencils, lead, Eagle Pencil Co . . . . . . . . 5 1 , 020, 5 1 , 070 
Pens and pt�nholders, steel, fountain, and 

stylographic, Perry & Co . . . . . . . . . . . . . . . .  50,986 
Pepper sauce, E.  McIlhenny ' s  Son . . . . . . . .  51,035 
Photographic dry-plates, Hammer Dry Plate 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 931 
Photographic films, Compagnie Generale de 

Phonographes Cinematograpbes et Ap-
pareils de Precision . . . . . . . . . . . . . . . . . . . 50, 807 

Pianos. A.  M. McPhail Piano Co . . . . . . . . . . . .  5 1 , 006 
P�anos and piano players, self-playing, 

Autopiano Co. . . . . . . . . . . . . . . . . . . . . . . . . .  51 , H )1 
Pills for biliousness and constipation, Mun

yon's Homoeopathic Home Rf'medy Co . .  5 1 , 148 
Pottery ware, ornamental, American Terra 

Cotta and Ceramic Co . . . . . . . . . . . . . . . . . . 50, 994 
Pulleys, blocks, and parts thereof, Boston 

& Lockport Block Co . . . . . . . . . . . . . . . . . . . . 50. 869 
Pulleys, sash, Norris Sash Pulley Co . . . . . . . . . 50, 822 
Razors, Challenge CutlE'ry Corporation . . . . . .  50, n23 
Remedies, catarrh, Pond' s  Extract Co . . . . . . .  5 1 , 094 
Remedies for certain named diseases, H. A. 

Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 ,923 
Remedies for the cure of blood diseases and 

rheumatism, C.  B .  Mumford . . . . . . . . . . . . 50, 942 
Remedies, :rheumatic, Phillips Drug Co . . . . . .  51,088 
Remedy for certain named diseases, C .  L. 

Wells . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 004 
Remedy for certain named diseases, G.  C .  

Hanford Manufacturing Co. . . . . . . . . . . . .  5 1 , 073 
R{'IDE'dy for CE'rtain namt'd diseases, J .  E.  

Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51,171 
Rpmedy for the nerves, B .  H. Bacon Co . . .  5 1 , 01 1  
Ribbons, Passavant & Co . . . . . . . . . . . . . . . . . . . 5 1 , 087 
Riugs, gold, S .  W . Lindsay . . . . . . . . . . . . . . . . 50,980 
Rings, solid gold finger, Peckham Seamless 

Ring Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 1 52 
Roofing plates, shE'et metal, R. .T. Hyndman 50,815 
Roofing. ready felt,  Buchanan Foster Co . . . . .  50, 849 
Rope clips, American Hoist & D(�rrick Co . . . 50.80:! 
Rubber boots, shoes, and sandals, Bentley 

& Olmsted Co. . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 069 
Rubbers and rubber boots, lumbermen's,  

L.  P. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 , 099 
Salad dressing and sauces, E.  R.  Durkee & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 127 
Salve, J .  H .  Patten . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 041 
Salves, "'onderful Dream Salve Co . . . . . . . . . 50, 955 
Sauce for spaghetti. E.  Picchianti . . . . . . . . . . 51 .042 
Scouring, cleansing, and washing prepara-

tion, India Alkali Works . . . . . . . . . . . . . . 50, 855 
Scrapers, earth, Kilbourne & Jacobs Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  50 , 8.34 
Seeds and bulbs, garden, trucking, and flow-

er, E .  Tait & Sons . . . . . . . . . . . . . . . . . . . . 5 1 , 052 
Sheetings, Courtenay :Mfg. Co . . . . . . . . . . . . . .  51 . 177 
Ship logs and sounding machines, Thomas 

Walker & Son . . . . . . . . . . . . . . . . . . . . . . . . 50, 840 
Shirtings and sheetings, Wamsutta Mills, 

5 1 , 002, 5 1 , 00:3 
Shirts, men ' s  outer, Hannach & Stiffel . . . . . .  5 1 , 075 
Shirts, negligee and dress, J .  M.  Robinson, 

Norton & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,975 
Shirts, outer and dress, H. If. McClellan . . . .  5 1 , 084 
Shirts, shirt waists, and blouses, Hutchin-

son, Pierce & Co . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 146 
Shoes, children's  leather, Watson-Plummer 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 068 
Shoes, ladies ' .  men's,  and children's  leather, 

S.  Hirshberg . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 076 
Silk piece goods, C .  Whitman & Co . . . . . . . . .  5 1 , 1 65 
Silver plated hollow ware. International Sil-

ver Co. . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 078, 5 1 , 079 
Skirt distenders, A .  M.  Grean . . . . . . . . . . . .  5 1 , 170 
Skirts, Punch Brothers . . . . . . . . . . . . . . . . . . .  5 1 , 098 
Snuff, Byfield Snuff Co . . . . . . . . . . . . . . . . . . . . .  50,871 
Soap, Maple City Soap Works . . . . . . . . . . . . . .  50, 856 
Soap, Kendall Mfg. Co. . . . . . . . . . . . . . . . . . . . .  50,879 
Soap, E.  A. OIds . . . . . . . . . . . . . . . . . . . . . . . . . . . 51,086 
Roap, laundry, Prouty-Bowler Soap Co . . . . . 5 1 , 044 
Soap, polishing, Kendall Mfg. Co . . . . . . . . . . 50,878 
Soap, scouring, Bon Ami Company . . . . . . . . .  50, 848 
Soap, toil('t. Medical Lake Salts Mfg. Co . . .  50, 885 
Soap, toilet and laundry, IIaskins Bros. & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 903 
Soldering fluid, Non-Corrosive Coating Co . . . .  50,821 
Soothing syrup, Presto Pharmacal Co . . . . . . . 5 1 , 097 
Soothing syrup, C. R.  Kopp . . . . . . . . . . . . . . . . 5 1 , 172 
Spectacle and eyeglass frames, Bay State 

Optical Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,805 
Spices and mustard, Schwabacher Bros & Co. 5 1 , 048 
Spoons, gold, silver, and plated, M. B.  

Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,938 
Starch, laundry, S .  W. Noggle Wholesale & 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 . 1 63 
Starch, powdered laundry, IJ'aultless Starch 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51,025 

WINCHES TER 

Civi l 

.32 and .35 Caliber SelF-Loading Rifles 
The Winchester Model 1905 Self-Loading Rifle is not cumbersome, 
complicated and unsightly like most other self-loading firearms, 
but a simple, handsome, well-balanced gun. The Winchester self
loading system permits rapid shooting with great accuracy and on 

account of the novelty and ease of its operation adds much to 
the pleasure of rifle shooting either at target or game. 

[ngineering 

For certain kinds of hunting where the quarry is gen

erally shot on the run, the Winchester Self-Loading 

Rifle is particularly well adapted. The .32 and .35 
caliber cartridges that the Model 1 905 handles are 

of the modern smokeless powder type and give 

excellent penetration and great shocking effect 
on animal tissue. Winchester guns and Win· 
chester ammunition are made for one another 

FREE : Send name and addrts$ for large illustrated catalogue 
describing all our guns. 

WINCHESTER REPEATING ARMS CO., 
N EW H AV E N ,  CO N N .  

and Surveyors' Instruments 
DRAWING INSTRUMENTS. MATERIALS AND SUPPLIES 

We are the largest house in t h e  world. Try us on BLUE PRINT P APER, TRACING Cr,OTH, D RAWING 
INKS, or SU R VE Y ING and ENGINEERING I NSTRUMENTS 

A. S. ALOE. CO. , 507 Olive Street, - St. Louis, Mo_ 
Write for Catalog. " Sent Free." Correspondence S()]ieited. 

THIS BOOK IS FREE 
D o  you like good things to eat ? Would you b e  healtby and strong' 

and happy ? Wou l d  you become acquainted wit h a new food-one that 
is delicious. appetizing, healthful ? 

I.J ,{ VO LA Hipe OlivE'S are the ripe fruit from the sunkissed olive trees 
of Cal ifornia . 1.'hey are not the g-reen olive that you have eaten. They 
are the fully matured fruit with all the oil cells fu l l y developed and pre� 
served intact. W h en you eat LY V OLAS you get bealth-giving olive oil, 
without thp, olive oi l taste. 

LYVO LAS are new. You have n ever eaten them. r.rbey are not like 
the ri pe olives heretofore placed upon t"' ''' market. They are deligh tfully 
delicious, and they will make your tc..." J the talk of your comm un ity . 
They are cheaper t h an green olives, totall.y different and infinitely better. 
'l'heir beautiful port-wine purple color makes them an attractive dish ; 
their rich , nutty flavor pleases the most jaded palate, and their nutritive 
prnperties make them an ab80l utel y perfect h ealth food . 

Write for our free booklet and let, us tell you all about them. It i� 
beautifully ill ustrated and printed in colors. Write at once if y o u  want t b e  
book . O u r  supply o f  L Y VOLA S from thi s  year's crop i f!  necessari ly limited 
and we shall send out only a limited number of these books. Address 
LYVOLA OLIVE CO .,  4 1 0 A , Rochester, N. Y.  

Ga.soline Engines 
Just a little investigation an d  comparison with 
otb ers will sbo w th eir superiority. Strengt h , 
Simplicity, Efficiency and Economy are t h e  A Remarkable Motor Car for $400 distinguis hing marks of every 1. H. C. power. 
�dapte? to use in shops ?f al1 kinds,

. pumphlg, I Maximum power 40 to 1 ratio, twice that of any gear-driven car. UI1 
Ind�strIal plants� experIment statIOns, �tc. 

I 
equaled as a hill climber, or through sand and mud. Weight 600 IllS. 

HOl'lzontal, VertICal, Portab.
le types. Slz�es 

I 
5peed 3 to 25 miles an hour. Will go 40 miles to the gallon of gasoline 

from 2 to 15 horse power. Wnte for catalogue. and one-third pint of oil. Has number of speeds forward and reverse . 
I nternat ional  Harvester Com pany of America Oils. from the seat • .  No more noise or vibration. than a si�gle cylinder 

I t d) tOUfmg" car. EnergetIC agents wanted for unassIgned terrItory. :Must 
'i V ]I 

( 
��

orpor
; 

e 
Chi III I be business or professional men. Write for proposition and catalog 

onroe l"ee , eago, • ---I telling the Buckboard story. 

i��ii��:���i� i;L;:;;. c� �lihd Mp ;.; ; 

RUBBER STAMP MAKING. - T H I S 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who bas had ex
perience in rubber stamp mak1ng. One illustration. 
Contained in SUPPLEMENT 11 10. Price 10 cen ts. �'or 
sale by Munn & Co. and all newsdealers. 

Glean Bouse Witn Oil 
Over 55 Companies 

operatin g  
Thurman Patents 

in America, 
and as many more in 

Canada, England, 

and Europe. 

FREE CATA LOGUE 

often result in cold, chills, rheumatism, pneumOll ia, 
etc. Working in damp or cold places necessitates the
wearing of �he damp-proof and comfortahle 

Worth Cushion 
Sole Shoe 

t h e  inner soles of which are m a d e  by a patented pro· 
cess which enables them to effectually resist dampness 
and keep the feet warm. Prices $4.00 to $1).00. I f  

your dealer hasn't got them, write us direct. Catalog 

free. THE C UMMI�GS COMPA N Y  

406 Washington Street, Boston, Mass. 

29¢ 
WOOD MINNOW 

Fisherman '8 best i ndestruc
ti hIe bait for a l l  game fish
casting or trolling. Used by 
all fishermen who "get the 
fish . "  The " 'Minnow" Is about 
four inches l o n g' ,  beauti fully 

Steel. Howe, Brown & Co . . . . . . . . . . . . . . . . . . . 50,876 
Steel, Crucible Steel Company of America. 

50, 899 General Compressed Air House Cleaning Co. 
50, 897 to 

enameled, green mottled back , white 
belly with red stri pe to exactly re
semble a live minnow : bas sure-lure 
glass eyes, five best treble hooks and 
two nickle plated spinners. No fish can 
resist tt.  The regular price i s 75e, but 
as a speCial advertiSing offer w e  wi l l  
fi l l  orders enclosing this advertise

ment, at 29c each , olc extra for postage and packing. 
We are the largest manufacturers of artificial bait 
in the world. Send for our large cut-price catalogue
i tis tree. Dealers write for discounts. 

Stepl and steel bars. rods, and sheets, tool, ST. LOUIS, U. S. A. 
Hawkridge Bros. . . . . . . . . . . . . . . . . . . . . . .  50 ,932 

Stpl1cil cutting machinee, Diagraph Co . . . . . .  50,914 
StoVE'S, ranges, and furnaces and castings 

therefor, Gohmann Bros. & Kahler Co . . .  50,$75 

Manufacturers of the Celebrated Thurman direct
connected Gasolene Driven Air COllI pressors 
for Mines, Pneumatic Tools, Etc. 

VIM CO., Dept. F 9, 68 Lake St., CHICAGO 
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Toquet nari ne 
2 n .  I'. t o  100 H .  P. 

It i s  better to Investigate the Toquet before you buy any m otor-better to 
J llvestigate now than 
be sorry after you h uve 
p urchased anot h E'r. 
A�k a Toquet owner 
h o v.' he likes nis 
m o t o r - we'll 
.s up p l y  n a m e  
aud addresses. 
Catalogue f-ent 
Oil l eceipt of 
"i.lree � cent stamps. 

'l' H E  TOQUET 

Motor 

lih'tl'opolitan Building, 31 East 23d Street, New York 
G. EDUARD SHAW, General Mauager 

" How to Remember' 
Free to Readers of tbts Publication 

StOV(lS, ranges, and g a s  stoVE'S and. attach
ments and parts and repairs therefor, 
Sill  Stove Works . . . . . . . . . . . . . . . . . . . . . . . 50,888 

Stoves, rang<'s, gas stoves, and attachments 
and Darts and repairs therefor, Sill 
Stove 'V()rks . . . . . . . . . . . . . . . . . . . . . . . . . .  50,912 

Suspendf'!'s, tronse1's, Gordon 11anufactul'-
ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 027 

Syrup, Griggs, Cooper & C o  . . . . . . . . . . . . . . . .  Gl, lR2 
Ttir and pitch,  Ba rrett :\lanllfa('turing Co . .  51 , H )G 
'1'P3, Acker,  ..\le1'1'a11 & Condit Co . . . . . . . . . . 50, Oen 
Tea and coffee pots and coffeE' urns, Silver 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 1 5 8  
T i c k e t  isslJing a nd recc rding m a c h i n e s ,  O h-

mer Fare Register Co . . . . . . . . . . . . . . . . . . 50,823 
Tickings, Eagle & Phenix Mills,  

5 1 , 02 1 ,  51 , 022 , 51, 128 
Tohacco, che\ving,  Ryan-Hampton Tobacco 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,910 
Tobacco, pspeciall,v high grade of plug, 

Ryan-Hampton rrobacco Co . . . . . . . . . . . . . . 50,909 
Tobacco in eigar fOl'm, chewing, A .  M arsch-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50,857 
1'oil('t  ,,,nters , E .  PineL . . . . . . . . . . • . . . . . . .  ;)0,1187 

ToniCS,  "'�intel'Slliith l\fpLiiein(' Co . . . . . . . . . . .  5 1 , 1 12 
Tonics,  antimalal'hd, VV intprsmith �ledicinc 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 180 
Tools, crrtain named, .T. ::\1. Carpenter Tup & 

Dif' Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GO ,950 
Turquoise, genuine mined and cut,  Aztf'c 

Turq uoisQ Co. . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 , 108 
Typewriting machines, Wellington rrYlle-

wdter Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50, 844 
Typewriting machines, Olive r Typewritpr Co. 5 1 , 1 1 1  
Undprwear, drawers, tights,  Vf'sts, and union 

I-mits,  C113s. A .  Stt'v('ns & Bros . . . . . . . . 50, 9('14 
Varnishes, J.  Babcock & Co . . . . . . . . . . . . . . . .  50, 867 
Velveter�lS ,  corduroy s ,  and Dihel' cotton-vel-

vet fabrics, \V .  Oppellhym & Sons . . . . 50.944 
'i00 Kimball lIall, t;hieago Vesh; and waistcoats, m p n ' s, F. H .  Sprague 

___________________ Co . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . .  5 1 , 106 

M ·  d d I (I d GI V etf'rinary remedies for horses and all 00-ndl(ltn In ron a oyne m('stie ani nw ls.  Pond ' s  E x t r a c t  Co . . .  . t u t u t.l V i n (' !! " l', H .  .J .  Heinz Co . . . . . . . . . . . . . . . .  . 
5 1 , 005 
fil , 02!) 
ri l , 1 20 
flO,0Rl 
50, 843 

V irll:'gal" eider. ChaR.  E .  l\1f'yer & Co . . . . .  . 
Violill and guitar strings. Lyon & Healy . .  T H E  GREATEST GLOVES ON EARTH 

No more Sore Hands. No more Cracked \\':lgons, \Veber \\Y:1gon Co. . . . . . . . . . . . . . . 
Hands. No More C happed Hands. but hands \Vashes or lotions t o  r i d  animals of vermiu, 
thar are beautiftilly white, soft and smooth Pratt Food Co. . . . . . . . . . . . . . . . 
sllch are the effects produced by wearing Me- \\"'a1"('h gla ssf'� .  A . Rpl'ge r & Co . . . . . . . . . . .  . 

dicated Gloves. Retail price 3 0 cents per pair. ".,.:::!.teht"s ,  Elgin Nt, tional \Vatch Co . . . . . . . .  . 

The lio n  C lad G love. the glove of the ","'utt'r,  lithia . \Y .  G. Taylor • . . . . . . . . . . . . . 

\\lorking Masses. It is not only Medicated Wat(' r, spring , T. C. Bat(' s . . . . . . . . . . . . . . .  . 

5 1 , 09G 
50,957 
50.96G 
50,861 
50,847 

and Water Proof, but also protected by a me� \Vat('rproof fabric, flf'xihle,  Standard Paint 
tallic surface which gives it great durability. 

C o  . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 , 0 1 0  

Retail price 4 0  cents p e r  pair. �����ki���t��·s
' C .
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.(� . ��?�l:)� 5n,g;:�:i 
want a good agent III every mill and factory. You can make \Yhisky,  ".,.. H . . I nne s & Co . . . . . . . . . . . . . . . 50,9:lG 

ttculars, if you want to make money. We 

I 
,,""'hisl{ .\� , I·". JOll('� . . . . • • . • . . . . . . . . . • • • . • • • •  5 0 , H34 

more money at noon-time selling our gloves than you can during ,"Vhi�ky . 1\I . 1," . -:\lC'Donough . . . . . _ . . . . . . . . . .  50, 9-H 
the day at your usual work. . ""'hisky,  .T . •  T .  Dong-las Co . . . . . . . . . . . . . . . . . .  50, 94D 

THE CO M M O N  SENSE MFG. CO. I �: � l
l: �l

k:l
.\
: -, n. E. Bloek . . . . . .  . . . . . ,�ol ,. nO· �, 2, 

H II ;:, AJhanv ,"YinC' & Liquor Co . . . . . . . .  " , I () 
Dept. 153.  St. Louis. Mo. ": h is kj' , H. K a h n  . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , m� 

___________ . " hlSky,  C: . Roth . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 , 045 

A d V h 1 W h Whisl,v, Holh & Co . . . . . . . . . . . . . . . . . . . . . . . 5 1 , 04H 

The r rey e ic e as er Whi s l,i· , S a m pl e & Co . . . . . . . . . . . . . . . . . . . . . 5 1 , 047 
,"VlllSkv,  Rtpinhardt Bros. & Co . . . . . . . . . . . ;) 1 , 050 

W'/.U 'Wash any vehicle easily and perfectly-no. cold, wet hand s-80Jid brass -fits ordInary hose-quickly attached -will not scratch varnish. Prepaid 3=3. Booklet Free. Ardrey Vehl('le \\' ul!iher 
Co., 131G Main Street E., Rochester, N. Y. 

HOW TO MAKE AN ELECTRICAL 
FUrnace for Amateur's [Jse.-'!'he utilization of 1 10 volt 
p.lectric circuits for small furnace work. B y  N. Monroe 
Hopkins. 'rhis v al uable article is accompanied by de
tailer! working drawings on a large scale.  and the furna0e can be m ; \ de by any amateur who is versed in  the 
use of tools. This article is contained in SCIENTIFIC 
���Es�\��� itIlfN�&MJ��AArgrla���y, §�;e

Y��k
c

�il;: 
or by any bookseller or newsdealer. 

�-------

Will make for you 
$ 1 00 A DAY 

Spin sugar into cotton 
candy any color Of 
flavor. Agents wanted. 

BARTELL nACHINE CO. 
53 W. 8tb St., Nel\' York, U.S.A. 

NEW YORK tSCHOOL OF 
A U T O M O B I L E  E N G I N E E R S  

Incorporated 
14, W e",t 56th Street. N ew York City 

Under the personal direction of 
PROF. C H A " .  E. },ITCKE, .11. E., Ph.D. 

Sehool of }�n.gineers. Columbia Universit�' 

as�:!t:if�
e��d i��ltu�go:�c��ae 

e�o
e�� a&�:o

(�F
e [���ti; 

also laboratories com pletely and speciaJly eq uipped to 
teach all cum ponent parts of automobiles.  

n a y  and EveninK. C l asse�. 
tS P ECI A L  CO URtSEtS lWlt OWNERS, 

• Acetylene Gas Users 
I Should get ALCO BURNERS for House 

Lightlllg or  Auto Lamps. L o n  g e s t  ltfe. 

Hlghest candle-power $2. 10 dozen. 

AMERICAN LAVA COnPANY 

Chattanooga, Tenn. 

SOCIALISM 
The most imp!Jrtant ques tion of the day. Get post e d .  
Read the greatest Socialist magazine i n  the w orld. 

300,000 circulation. Send 10c. silver for one year 's trIal. 

V\' h t :1ky,  Trost Bros. . . . . . . . . . . . . . . .  5 1 , 063 
"�hisk:v ,  ,T. H .  SC'hw[lrtz . . . • . . . . . .  5 1 , 102 t o  fi 1 , 1 0:) 
,Vhisky , A. D. K(' rl' Co. . . . . . . . . . . . .  5 1 . 1 1 :{ 
Whisky, Bluthenthal & Bickart 5 1 , 1l �  
Whisky, ,T. A .  Gill . . . . . . . . . . . . . . . . . . . . . . . .  51 , 131 
Whisky, H. Webster Co. . . . . . . . .  5 1 , 1 34 
v\�hisk.v ,  Samuel Westhrimel' & S o n  ,Vb ole-

sale Liqnor Co.  . . . . . . . . . . . . . . . . . . . . . .  f) 1 , 1 56 
""'hisk:r, U nion Di stlg. Co . . . . . . . . . . . . . . . . .  5 1 . 1 64 
Wines, S. B. �mith . . .  50 , 860 
,"Yood and cabinet scrapers, E . C .  Atkins & 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 0 , 8 1 0  
Wrenches, Walworth Mfg. C o .  . . . .  , " " , . ,  50.842 

LAB ELS 
"A 2 Z . "  f o r  a liquid clea npr. N .  L. Simmons 1 2 , 774 
"Arabian Cofff>f' Phosph a tf' , " for a beverage, 

G i rard S nring Water C o  . . . . . . . . . . . . . . .  1 2 , 74 8  
"Army and Navy E x p o r t  Bef'l', " for bottled 

beer. Robert Podner Brewing C o  . . . . . .  1 2 , 750 
"Bean 'l"pint,  C re m e  Tacoma, a Permanpnt 

Cold Crpam . "  f o r  cold cream , Tacoma 
Chemical Co.  . . . . . . . . . . . . . . . . . . . . . . . . . .  12,771 

"Be:-;t in tbf' \Vorld Salvf' , "  for a salve, 
P. Di('hl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 770 

" C .  ".,.. C. Camps Wonderful Cure , "  for 
medicine, C .  W. C .  :lcledicine Co . . . . . . . . 1 2 , 769 

' l ennon Crackpr, " for popcorn, W .  Schroeder 12,756 
" Climax Brand Apricots, " for apricots, 

Ca stle Brothe rs . . . . . . . . . . . . . . . . . . . . . .  12, 760 
" C owboy Brand Selected California Prunes, " 

for prunes, eaRth> Brothers . . . . . . . . . .  12, 762 
"Detroit Lake Rye , "  for rye whisky,  Peder-

son Mercantile C o  . . . . . . . . . . . . . . . . . . . . .  ] 2 , 753 
" Diamond C Brand California Peach e s , "  

f o r  peaches, Castle . Brothers . . . . . . . . . .  1 2 , 757 
I 'DI'.  Ben t ' s  ).lo. 1 , "  for medicine, Dakin 

Drug Co.  . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  1 2 , 768 
" Flora Brand C aliforllia Moorpark Apricots, " 

for apricots. ('astlp Rrothf'rs 
" Good Old �L\.g-e ROluhon , "  for Bourbon 

1 2 , 759 

whisky,  Pedprsoll l\lereantile Co . . . . . . .  12, 752 
"Good-Shot Ry e . "  for 1':\'e whisky,  Pederson 

1\I('I'('until(' C0 . . . _ . . . . . . . . . . . . . . . . . . . . .  1 2 . 7fi4 
" GYP-C-C1Hf' , " fol' hOl'se l'f'mNly,  H .  Quirk . 1 2 , 767 
"Bava1'Y(' , "  for \v h i s k .r ,  Ppdf'rson M ercantile 

C o. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 , 751 
l lI1 iekorr Carbon Paper, " for carbon paper, 

W .  C .  Lewis . . . . . . . . . . . . . . . . . . . . . . . . 1 2 , 778 
"La Gal'on . "  for dgars, 1\1. P .  G a l'onzik . . .  _ 1 2 , 744 
"I.Jaul'pl Brand Cali fornia Aprieots, " for 

�pricots. Castle B rothf'rs . . . . . . . . . . . . . .  12,761 
"Lal1l'f� n t ' s  Honey and Glycerine Jujubes, " 

for n prppa ra tion of hOlley and glycerin, 
F'. Laurpnt & Sons . . . . . . . . . . . . . . . . . . . .  1 2 . 772 

":\fa ywood Brand , "  for prunes, Maywood 
Packing Co. . . . . . . . . . . .  . . . . . . . . . . . . . . .  ] 2, 7 G-t 

"Old Rettlp r s , " for eanned pf'aR, Pioneer 
GaBBin g & Pickling C o  . . . . . . . . . . . . . . . . . 1 2 , 7(j;) 

"Oriental rroilet l'owdf'l', " for toilf't pO'wder, 
Gra,\' Litbo.�,Taph Co.  . . . . . . . . . . . . . . . . . .  ] 2, 773 

"Our Pri(lf' C'rt lifol'nia Peacbes, " for pf'aehps, 
Cast.le Rl'otllf'l's . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 758 

"Pll1m sll rr� . "  for cigarR, O .  L .  Schwench:e 
Litho.graphic Co.  . . . . . . . . . . . . . . . . . . . . .  . 

, .  Red [�ea ther, " for bee r,  F .  J .  T l'annmiller 
"Ranta Humo, " fnt· ('igars. Schmidt & C o  . . .  
" Flanto Colorado, " for cigars, Sehmidt & Co. 
"Souvenir Brand California Prunes, " for 

1 2 , 74� 
1 2 , 749 
12, 746 
1 2 , 74[, 

prunes. Castle Brothers . . . . . . . . . . . . . .  ] 2 , 76:1 
" Star('h lustpl' , " for starch lustpr, Columbia 

V\"' u x  "Yorks . . . . . . . . . . . . . .  _ . . . . . . . . . . .  12,776 
" Rwissess, "  for clg-ars, Schmidt & Co . . . . . . 1 2 , 747 
" The Barnett Hog Rf>medy and Stock [food , "  

Appeals to  Men of  Fine Habits in  Dress \ 
It is particularly eJeg-ant and easy-fitting. It is made of the remark· 
ably elastic Spring N eedle fabric. which IS knItted OJ) rnachmes of 
our own lllventlOll and manufacture. This peculIar elasticity is  the 
source of the utmost 

COl'lFORT AND SA TlSF ACTION 

\ :  

LOOK FOR THIS It prevents the usual baggmg and disagreeable 
1l0n�elastic stretch. Cooper ' s  under�'car from 
£l rst lo last maintains the same nch. silky feel, 
and easy, comfortable and natural tit. 

suit;; in 
,j",-<Uk"t""', ('otton 
Ha'lld.w)1ne Booklet on request 

COOPER MFG. CO . •  Benning-ton. Vt. 

Mullins Pressed Steel Boats Can' t Sink 
Easier to RoW'-Absolutely Safe 

Made of pressed steel,with air chambers in each end like a life 
Can 't leak-crack�dry out ur sink-las t a lifetime. Every 

" The 
Queen " 
15 foot row boat, as 
illustrated. Complete 
with one pair oars $29.00 

KING FOLDING 

guaranteed. T h e  ideal boat for families�Sll mlll e r  
resorts-parks-boat l i veries, e t c .  Strong-Sak
speedy.  Write today for O ll r  l arge catalog (It' row 
boats, motor boa.ts, hunting and fishing boats. 

The W . H .  Mullins Co., J 18 Franklin St. , Salem, O. 

BOATS 
Are l ighter and more d uralJ!e than wood . Puncture- proof ; non-� l l1 k a b l e ;  
cannot tip over. A revelatlOn in boat con st r u ction. C a n  b e  carried any
where by hand, on bi cycle or in buggy , or checked U8 ba", gag e . "' hen l]()t 
in u::;e. Fold Up I nttJ a Package. Handsome catalog (lc. in stamps. 
KIN G �"'O LDI� G BOA.T CO" 6 SS N orth �trcct, KAI�A)L\ZOO, M I ()JI. 

., 
I KNOW 

Where to locate you on the 

L E H I G H  VAL LEY RAILROAD 
i f  you want to establish a new industry 
or re-Iocate one already established. 

P. H. BURNETT, Industria l Agent 
143 Liberty St., N. Y. 

Manufacturers M OTO RCY$�ol:?=-S 
PERHAPS your factory 

would find better o p -
erating conditions and 

a market not so sharply 
competitive in the Santa Fe 
Southwest. 
If you are desirous of in
vestigating this field we will 
be glad to assist you, and 
correepondence is invited, 

WESr.EY MERRITT 

Industrial Commissioner 

Santa Fe System 

Railway Exchange, Chicago 
�-------

LET U S  B E  . YO U R- FACTO RY 
W R ITE FOR ESTI MATE O N  A N Y  ARTI CLE 

Y O U  W A N T  MAN U FACTURED 

STA M P I N G S. M ODELS. EXPER. WOR� 
W R ITE FO R F R E E  BOOK LET . 

T H E  C LOBI;: M ACH I N E  4<. STA M P I NC CO. 
970 HlJm llton St • •  Cleveland, O. 

MAC H I N ERY  J\�PLTtSP��IAC�N.f,A��� 
new devices deve}oped ; successful experimental work 
done s..,eedilY i skilled labor ; gOOd t"aCllities j g-ood 
value for your money. 

J .  R, ENGELMAN M �'G. CO. 
74 Hu dson St. near Penn. Depot, Jersey City 

Send fOT list �o.  IO� of 70 machines. ?ur 1 9()1J  catalog on engines, easLL mgs, frames, and accessorit·s is ready 
and shoulrl be in the hands of eveiy 
mot?rc,vde dealer, rider, and prOS'
pectlve parehaser. 

tSEN D FO R IT. 
HARRY R. (lEER CO., 1015 Pine St., St. Louis. Mo. 

Convert Your BICYCLE, 
��� . �"��!��'I� �:'t.��E . I: : 
Comp:ete line of Fmished I 
Motors or Rough Castin,l!;l:! for 
Marine ,  Automobile or StatlOn-
ary. :3end stamp for catalogue. 
STEF F E l"  M F G. CU. . 

__________ 
'
_
94

_
1
_

Girard Ave., Phila . •  Pa. 

G, H, CURTISS M FG 

Holds the W orld's record of 
10 miles in 8 min. 54 2-5 sec. 
Same Motor used on (�apt. 
Bald w i n ' s  famous AirshIp. 

Send stamp for catolog ue of 
Motorcy e l e  (or M otors. 

CO . . H a m m o n d s p o rt .  N. Y .  

GA VLORD WILtSHIRE, Editor 

" Wilshire's Magazine," 300 Bla.k RId", .. N. 1". City 

fol' a comhined food and condition pow
d('1' for live stoek, C .  H. "TinteJ'�.tf'('n . .  

' ''fhp [dpal \Vasbing Fluid , "  for a washing 
1 2 , 766 �' rr.1'fC-a l-E�-�UiW� Corliss Enll:ine., Brewer. 

Multipolar D v n amo or Motor. \Vi ll light 
three 1 1 0  v.  lalIlps,- X!: H. P., complete set castings alfd 
all necessary stock, rough or finished. Pl'lcP., $6.00. AU 
kiwis of special apparatus built for amateur;;, invenro!!lJ 
and experimenters. Ll)!ht llIallufaeturing. Ever�·tb'n!k 
electrical in any quantit.v. SelJd for our seeond-haJ1'U 
h'lr�!"ain list and catalo�. T. Be .. FORD ELECTRIC 'V()RK� 
:'0 Clarks',n Court, Chk:lgO, Ill. 

TRADE M A�KS 
DESIGNS 

COPYRIGHTS &C. 
Ql��!t�n:s���r�� �l:�t��1�i�rid f�::

c�g�i��;.n:� 
invention is probably patentable. Communicn· 
tions strictl17 Collftdential. HANDBOOK on Patents 
B

e
I!�l:�rs ?��:� ���g���°Ktu�gr�gc��

t
:��ive 

special noHce, withont charge, in the 

Scitntifit Jlmtritan. 
A handsomely iIlustrat.ed weekly. I,argest cir
culation of any BCientific journal. Terms, $3 8 
year ; four Jaonths, $1. Sold by all newsdealers. 

MUNN �� CO,36 1 Broadway, New Yor:{ 
Branch Office. 62 .. F St .. Washiugton. D. C, 

fluid, C .  A . J\!ooshrugger . . . . . . . . . . . .  . 1 2 , 775 and Bottlers Machinerv. 'l�Hlil VILTER 
MFG. CO. 89lJ Clint on St .. Milwaukee, Wis. " Tro'vbridge ' s  Choc(';late Trowco Puffs, " fOl' 

confectionery, rfrowbridge Chocolate 
Chi p  Co.  . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  12, 7G5 

"(T. S .  Army Standard, nnele S am , "  for 
seamless balf hose, "\\.,.. B . Beyer . . . . . .  1 2 , 777 

PRINTS.  

MODELS & E X P E R I M E N T A L W O R K .  
Inventions developed. Speciai llachlnery. 

E. V. BA I L LAR D ,  2 4  Frankfort Street .  N e w  Y o rk.  

RUBBER Expert Manufacturers 
Fine Jobbing Work 

" Rf'frigf'rators, " for re f rigerators, Fl. rr<'tten-
born . . . . . . . . . . . . . .  _ . . . . . . _ . . . . . . . . . . . .  . 

PARKER, STEARNS & CO.. 228.229 South Street, New York 
1 , 6 1 9  

"The Mundy H at , " for hats,  Samuel �Iund-
heim Co . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Thp PeIl Vona S ('amless Coat, " for coats, 
p. ,rona . . . . . . . . . . . . . . . . _ . . . . _ . . . . . . .  . 

"The Speond :Mundy , "  for hats, Samuel Mund-
heim Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Stpvpns, " for firearms, J. Stevens Arms & 
'1'001 Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 , 6 1 6  

1 , 61 7  

1 . 61 5  

1 , 61 8  

A printed c o p y  o f  t h e  specification and drawing 
of any patent in th� foregoing list, o r  any patent. 
in print issued since 1 863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date b{,' 
give n .  Address Munn & C o . , 361 B roadway , New 
York.  

Ca'!ladian patents may now be obtainf'd by the in
ventors for any of the inventions named in the fore
going list. For tf'rIDS and further particulars 
IJ.ddress Munn & CO.t 361 Broadway , N ew York. 

lUodels & Expel'. Work, Gears, Dies, Tools. N ovel ties 
manufact'd .  M. P. ScheH, 506 Mission St., San E'rancisco 

MODEL AND  EXPER IM ENTAL WORK .  
)jJ l ectrical and Mechanical Instruments. SmaJl "Mach'y 
E DWARD K l E I N S C H M I D T ,  82 W. Broadway. New Y o r k  

B E  A W A T C H M A K E R 
Send for our free book, How to he it Watchmaker. Stone 
School of Watchmakh:g, 904 Globe Bld�., St. Paul, Minn. 

A M O N E Y  M A K E R  
Hol1ow Concrete B U 1 1 din� B locks 
Best. Fast est. Sim plest. C h eapest 
Machine. Ful1y ,::waranteed. 

T H E  PETTYJ OHN CO. 
615 N. 6th Stret:t. Terre Haute. I �t�_ 

"O N  T H E  L E V E L" 
W�kul�e���' ��, l��i:;t th�S�'��}�i�� '�'Y::�\�� 
Po!;ket Leve l .  SIze of a silver dol lar, %-ill 
thick, ne[ltly IlIckeled. Sample tor twent.) 
flVe �,cent stamps. w.:w Caliper catalog fret.

E. G� 8 M I T I I  CO • •  C(1J.lJMBIA ,  PA. 
� I.J ibl"l"al hHlu('(�ment,[il, to Av.-elltt!O. &: '� Her�p?a��volt 

. 
. 

] " amp a

.

nd Ba,se mailed pOE'tnui d for 
25 cents. 4 for 90 cents. Lamp 20 cents, 

� bases 5 cents. 
""'" 

. O>� S M I T H  ELECTIUCA L WOR K �  
- '  12 Park Place, .  Batavia, N. Y .  
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Jew Tork Belting and 
Packing Go. 

LIMITED 

Manufacturers of High Grade 

Rubber Belti ng 
Diaphragms, Dredging Sleeves, 

Emery Wheels ; Air Brake, 

Steam, Suction and Garden 

Hose, etc. , Mats, Matting, 

Interlocking Rubber Tiling. 

Also manufacturers of moulded 
and special rubber goods of 
every description. 

Wrz"te .for catalogue. 
91-93 Chambers St. , New York 
SPECIAL NOTICE 

Having secured t w o  more valuable U. S. patents a n d  other 

foreign patents o n  this wonderful pipe. we DOW respond to tbe 

arEeot requests of our patrons by offering 

Improved "A-C " Pipe, Popular Grade 
$1.50 
French Briar 

Improved "A-C " Pipe, Special High Grade 
$3.00 

First Quality French Briar au.d Silver 

Each pipe is complete with 
one extra poison condenser and 

of the same high scientific efficiency. 

All tbe advantages of tbe fa· 
mOilS Turkish and Egyptian 

water pipes embodied in com4 

p a r a t i v e l y  the 

lightest and most 

'2'raceful pipe in 

tbe .l!'!"lld.. §Oloke 

deliveJOd at 85 de-
glees Fah. tmoogb vor. Save exor� 
simple s u�r f a c e bitant cigar'bills. ' 

condensers o n e  �H� s������ 
s i x t e e n t b  .inch 

"A.C." Anti.Cancer poisons consti· 
thick. 51.000 tuting tobacco 

IIUIrantee 8�8inst burnt.t
ongue, I smoke. The m i n  i 01 U m 

quar,tlty of nIcotIne remam
From your dealer or daect, I ing is  solace to the man and 

postpaid. benefit to the brain. 

THE OoA_C " PIPE CO. 
807 Times Building New York 

Order early in view of demand. Send at once for new circulat 
� 

CH A RTE R 
Stationaries, Portables, Hoisters. Pump
ers. Sawing and Boat Outfits, Combined 
with Dynamos. 

Gasoline, Gas, lim'osene. 
Send for Catalogue. 

State Power Needs. 
CHARTER GAS E N G I N E  C O . , Box 1 4 8.  ST� R L l N G .  I L L .  

W h at '1 s D au s ' Ti p -t\f'o p ? 
'1'0 PUO VE that Daus' " Tip-Top " is ihOObe:� ai:� s��es:e:_��:te�

r
a�d

ak�d 
eoplel!l rrom typewntten original, we will 

snip complete duplicator, cap size, 
without deposit. on ten (10) 

t-:.�:: !::�!o les� 55 
trade discount of Net 
S8� per cent. or 

fheJ.lelix A, B, DausDuplieator Co., DausBldg., 111 John �t •• �ew York 

Scalos A U  varieti es a t  I O w est prlces. Best llau

.

road 
Track and 'Vagon or Stock Scal es made. 
Also 1000 useful artlCles.' including 8afes� 
SeWIng Machines, Bicycles. Tools.  etc. eave 

MODel'. Lists Free. CHICAGO SCALE Co .. Chicago, Ill. 

Hausch �Lorri.b' 
Microscopes 

This is an invitation to send for our 
illustrated catalog of Microscopes if yo,u are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bausch & Lomb Optical CO. 
M A N U FACTU R E R S  

ROCH EST E R ,  N .  Y.  
NEW YORK C H I CAGO eOSTON 
SAN FRANCISCO FRA N K FORT A·M G E R M A N Y  

'Qe!arnou Caklllat1nB Machine. £nlhll.J�'licaUy t"uor�d Ib, 1IIorld· over. Rapid, 8�! 
4tr. limple. d".ra.bk. Two model�, o�id;.ed copper 6n .. h. $�.OO; oridi.ed tilur 6nlsh, .;Ib, 
can. '10.00. prepaid IB U. S. Wrile f.." Free Bookler aod Speclal Offer. A&�nl' wallie<\. 

c:. E. LOCKE lI\'F'G Co� 25 Walnut 

Scientific America.n 

Car of Style 
The body used on Models ' 0 '  and ' R '-1906 Haynes was de

signed by a famous Parisian body-maker. When the two cars were 
in New York, Boston and Philadelphia, last Fall, they were fre
quently mistaken for foreign-built machines. 

The only two models offered for this year have all the little 
details that add so m uch to beauty, convenience and luxury. 
Nothing is found wanting. The lines are graceful and the finish 
is as rich as it is possible to produce. 

But in addition to being a car of great beauty, it is also a car 
of great comfort, endurance and reliability. It is as dependable as 
the old family horse, rarely out of order and always easy to 
manage. 

Haynes care in construction, in selection of materials and 
finish, is responsible for this and makes it the car of small cost for 
repairs and up-keep . These points can be proved by demonstra
tion by any agent handling the Haynes. 

When sending for catalogue, address Desk L2 for prompt 
attention. 

.. The Car the �epairman Seldom Sees " 
HAYNES AUTOMOBILE CO .. 

(Oldest Automobile Manufacturers in Ameiica) 

NEW YORK 1715  BROADWAY 
CHICAGO, '420 MICHIGAN AVE. 

Model " R" Four-Cylinder Touring Car 
Vertical roller-beiulng engines . . Cylmders cast 

separately·5� x 6 inches, 50 H .  P. An exclusive 
�
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special lubrication. Master Clutch has metal 
faces and takes hold without jerking. Shaft 
drive. Exclusive . universal · jOints that :prevent 
wear. on pins. �p�ocket and , Roller Pimon and 
perfect Rear Axle, all exclusive .. ,Roller beal'ings 
throughout. .1Q8�inch wheel l?ase, 54-inch tQl).:: 
neau, seating five people. Four toO;-·60 mile� an 
hour on high gear. Weight 2,75Qpunuds': Price 
$3,500, f. o. b. Kokomo. Full eqUIpment. 

Price $17 50 

KOKOMO. IND. 

MEMBERS · A. L. A .. M. 

A Car of Vtility, Power and Service 
The highest possible grade of raw material worked into 

a modern touring car by the best of workmen after the design 
of skilled and experienced engineers. 

Ev ery component feature, whether of great or little 
importance, is made of metal especially selected and d esigned 
for the purpose. 

In design and w orkmanship but one consideration obtains, 
T HE B EST. 

These conditions, ·  backed by the enormous facilities of  the 
greatest automobile factory in the world, result in a car that 

is RIGHT from its inception to the end and the volume of 
our output enables us to present to the public 

The Right Ca.r a.t the Right Price 
Main Office and Factory. Kenosha. Wis. 

Branches : 
Chicago, Milwaukee, Boston, Philadelphia, San Francisco. 

New York Agency, 38-40 W .  62d St. Representatives in a11 1eading cities. 

Thoma.s B. Jeffery ®. Company 

S TEA M  US ERS 

nalnDow Packing 
The original and only genuine 

red sheet packing. 

The only effective and most 
economical flange packing in ex

istence. 
Can' t blow Rainbow out. 
For steam, air, hot or cold 

water, acid and ammonia joints. 
Beware of imitations. 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER MFG. CO. 

1 6  Warren St., New York 

COLD 'GALVAN I Z I N G.  AMeRI CAN PROCES·S . NO  R OYA L:r ! E5. 
5AMPLES AND I NFORMATION O N  APPLICAT ION 

N I C K E L 
AND 

Electro· Plating 
Apparatus and Material. 

THE 
Hanson & Van Winkle 

co., 
Ne�,,·a rti.  N . J: .  

92 William St., N. Y. 
30 & 32 S. Canal St. 

Chicago. 

'DETROIT Motor New Model 
�ID:MARVffi 1 9 0  (, 

Always Right 
The uncertainty of running is all taken out in tbe building. 
The breakdown habit has been overcome by following scien

tific h nes of construction proven by practice to be correct. 
We take no chances and allow no guesswork to enter into their 

make-up. 
All materials are tested for soundness and strength on a testing 

machine and the engines warranted to do all we claim for tbem. 
We are making 10,000 Auto Marine Gasoline En· 

' gines this year, manufacturing the motor complete from 

foundry to finished engine. not merely assembling parts made m 
various factories. and that is why we are able to sell a 
first- class motor with a guarantee at 

1 Yz  H . P. .  $33. 1 5. Engine only 
3 H. P. will develop 4 H .  P.,  $44.00. Engine ouly 

Catalog with full information 1 to 20 H. P. 
Motors for the asking. 

DETROIT AUTO nARINE CO . 
75 E. Congress St. , Detroit, MicL 

\l5 LiO<!Tty Street, New York 
The Bourse, Philadelphia 

The only biJilders of Auto Marine Engines 
in the World 
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NOr J'C[ORAT[IIIJlAPro!D��siiQilI , 10 m-B£SLY&[o'UrI!ASll'IU:U-5A 
16 to �1 South Clinton Street. 




