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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentiC, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

ELECTROL YSIS IN ARMORED CONCRETE. 

One of the strongest recommendations for the use of 
armored concrete, and for the use of concrete as a pro­
tective envelope for structural steel in tall buildings, 
is the fact, or the belief, that concrete effectually pre­
vents the corrosion of the ill)lbedded material. As 
far as we are aware, nothing has transpired where 
concrete has been used for structural or protective pur­
poses under normal conditions, to shake this confidence. 

The question has recently been raised, or rather re­
vived, as to whether, under certain conditions the 
steel of reinforced concrete may not be subje�t to 
the destructive effects of electrolysis. The revival of 
interest is due to some experiments recently made by 
Mr. A. A. Knudson, of this city, and reported a few 
weeks ago to the American Institute of Electrical 
Engineers. The experiments were carried out as fol­
lows: Some blocks of one-to-one Portland cement sand 
concrete were molded in a common metal water pail, 
with a piece of 2-inch wrought iron pipe placed verti­
cally within the blocks to a depth of about 8 inches. 
When the blocks were three years old, one of them 
was placed in a tank of sea water, and another in 
a tank of fresh water, and direct current was fed to 
the iron pipes in the center of each block, the negative 
electrode consisting of a piece of sheet iron placed in 
the tank. A third block, similar to the other two, 
was placed in a tank of sea water but was not sub­
jected to the electric current. After a period of thirty 
days the last-named block was found to be in perfect 
condition and the imbedded pipe was perfectly bright. 
But the two other blocks, which had developed cracks 
during the test, were easily broken open; yellowish 
deposits were found in the cracks, where the concrete 
had deteriorated to such a degree that it could be cut 
easily with a knife; and the pipes were considerably 
corroded, showing a loss of weight of over 2 per cent. 
Similar results . were obtained in tests with blocks of 
standard Rosendale cement, made in the same mold, 
although in this case the blocks were tested thirty 
days after they had been made. The cracking of the 
concrete appeared as early as the sixth day of the 
test, and by the eighteenth day they looked as though 
they might fall apart. One of the pipes showed a cor­
rosion similar to the pitting action of underground 
electrolysis, a hole % by 1 inch being formed through 
the wall of the pipe. 

It cannot be denied that these results are of pro­
founQ significance. They call for careful investigation 
on the part of concrete engineers, and the provision 
of special means of insulation in all cases where im­
bedded structural steel, or the reinforcing material 
of armored concrete, is liable to attack by stray cur­
rents in the neighborhood of wet foundations. The 
whole subject of electrolysis which, because' of the 
exaggerated use to which it has been put by a sensa­
tional press, 'has not received from technical men the 
attention which it deserves, should be made the sub­
ject of a searching investigation with a view to de­
termining the laws and limits of this form of corro· 
sion. 

• .  8 _ 

IN TOUCH WITH THE CONDITIONS. 

The method of studying transit conditions in this 
city adopted by Mr. Shonts, who lately exchanged the 
presidency of the Panama Canal for that of the Inter­
borough Metropolitan Company, cannot be too highly 
commended. In order to acquaint himself with con­
ditions, he has mingled with the crowds which over­
fiow the various lines of travel during the hours of 
heaviest travel, and has thus been able personally to ex­
perience the intolerable discomforts to which those who 
are "caught in the rush" are daily exposed. As the re-
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sult of his experiences he has frankly admitted in one 
of our contemporaries that "there is reason for the dis­
satisfaction of thEr people with the present transit sys­
tem." As a means of relieving the congestion Mr. 
Shonts makes the following suggestions: 

First: A seat for every passenger. Second: An ef­
fort to enforce a car-full-no-more-passengers rule. 
Third: A trial of the pay-as-you-get-on plan. Fourth: 
Two more tracks on the Second Avenue elevated road. 
Fifth : The addition of side entrances to the Subway 
cars. Sixth: Wider car platforms, with doors for the 
exclusive use of boarding passengers, and others for 
those alighting. Seventh: Such restrictions of street 
traffic where congestion is greatest as will allow the 
surface lines a reasonable, although not exclusive, use 
of the tracks. 

Taking these suggestions seriatim: 

The provision of a seat for every passenger except, 
perhaps, at the height of the morning and evening 
"rush," depends absolutely upon the Interborough Com­
pany. It is merely a question of the provision of more 
cars, or shall we say, of the abolishing of the present 
practice. of withdrawing cars from service between the 
rush hours to such an extent that there must of neces­
sity be a large number of unseated passengers. If the 
company is sincere in the wish thus expressed through 
its president, it can, with its present facilities, pro­
vide every passenger with a seat-on some lines at 
every hour of the day, and on all lines except at the 
height of the rush hour. 

It is questionable whether the enforcement of a car· 
full-no-more-passengers rule, as adopted in European 
cities, would meet with favor in America. Excellent 
in theory, it would scarcely be workable in practice, 
at least in a city like New York, where the tide of 
travel is always overflowing the transit facilities. But 
the principle back of such a rule is a good one, and it 
should certainly be applied to the extent of limiting 
the number of standing passengers to those who can 
conveniently be accommodated in the aisles of the 
cars, leaving the platforms free for ingress and egress. 

The pay-as-you-get-on plan, we presume, includes the 
use of tickets which could be obtained of agents or at 
booths on the street corners. If passengers were en­
couraged to buy tickets in sets of a dozen at a time; 
the institution of ticket booths could be limited to the 
more congested districts, and the use of tickets would 
have the great advantage of allowing the conductor to 
remain where he properly belongs, on the rear plat­
form. The passengers would thus be saved from the 
great inconvenience of the conductor crowding his way 
through the aisles to collect fares; and he would be 
free to attend to his duties of starting and stopping 
the car from a position where he could properly take 
care of the embarking and alighting passengers. 

Although the construction of two additional tracks 
,on Second Avenue would greatly relieve the conges­
tion, the objection on the ground of unsightly appear­
ance must be considered to be insuperable. All future 
tracks must be built in subways. 

The next two suggestions are the most valuable of 
�ll; for nothing would increase the carrying capacity 
of the Subway and surface cars more effectually than 
the provision of side entrances on Subway cars, and 
wider car platforms with separate doors fOT boarding 
and alighting passengers on both Subway and surface 
cars. It is not the speed between stations but the 
duration of stops at the stations which determines 
the average speed of the trains and the number of 
trains which can pass over a certain line in a given 
time; and the length of the stops is determined en­
tirely by the facilities for loading and unloading. As 
we have often pointed out, the present end doors and 
narrow platforms are about the crudest and most ab­
surd arrangement that could possibly be imagined 
for rapid transit or even street railways. We believe 
that the express service on the Subway during rush 
hours could be made to show an increase in capacity of 
twenty per cent, and the local service of f,.ty per cent, 
by the provision of central doors and platforms of 
double the present width, with separate doors for en­
trance and exit. 

The last suggestion of Mr. Shonts, that street traffic 
be restricted where the congestion is greatest, should 
receive the most careful consideration of the authori­
ties. Such restriction presupposes a due consideration 
of the interests both of the traveling public and of the 
owners of the vehicles-carriages, automobiles, and 
trucks-which would be affected, and in some cases 
seriously affected, by such restriction. Judged on the 
grounds that the greatest good of the greatest number 
should always be sought in adjustments of this kind, 
it would seem that some form of restriction on the 
more crowded thoroughfares, particularly during the 
rush hours, ought to be imposed. As matters now 
stand, the inconvenience suffered by the public, as the 
result of the interference of trucks and slow-moving 
vehicles with the movement of the surface cars, is 
simply enormous. In fact, on some stretches of line, 
the number of passengers carried per hour must be 
fully 75 per cent below that which could be carried, if 
vehicular obstruci.lOn were removed. 
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The President of the Interborough Company is to be 
congratulated both upon the. common-sense method 
which he has adopted in his investigation of the tran­
sit situation, and upon the general excellence of the 
remedies proposed. His action will go far toward re­
storing that mutual confidence and sense of mutual 
interest between the corporations and the public, 
which will form the best guarantee of an early re­
versal, or at least amelioration, of the present condi­
tions. 

A NEW THEORY OF GUN EROSION. 
One would have thought that at this late day, after 

so many years of painstaking investigation, all the 
conditions that produce gun erosion would be well 
understood. Erosion of the bore began to cause anxiety 
to the artillerist as far back as the days of black pow­
der; it was present in more marked degree in the 
days of brown powder; and smokeless powder, with 
its higher temperatures and pressures, has increased 
the trouble to such a degree that it has been accepted 
by the Bureau of Ordnance of the army as the con­
trolling factor in the design of artillery; as witness. 
the fact that three coast defense guns have been 
ordered whose caliber, pressures, and velocity have 
been determined entirely by the necessity' of keeping. 
down erosion and so prolonging the lifEr of the gun. 
Throughout the whole of this period of the develop­
ment of modern ordnance, the trouble of erosion, be­
cause of its magnitude, has received as much, if not 
more, attention than any other element connected 
with the construction of high-powered guns. The an­
nouncE;ment that the er.osion question must predomi­
nate absolutely the design of our guns might reason­
ably be taken to indicate that the subject was now thor­
oughly understood in all its bearings; that its causes. 
were clearly defined; and that, except in unimportant 
particulars, there is nothing further to be learned 
about it. 

And yet at this late hour, a theory of the funda­
mental cause of erosion is advanced which is so simple 
and reasonable that one fails to understand how it 
could have been overlooked for all these years. We 
refer to the theory advanced by our correspondent in 
a letter published elsewhere in this issue, that it is 
the stretch of the metal and enlargement of the diame­
ter of the bore under the pressure of the powder gases, 
which, by providing an annular opening between gun 
and projectile at the instant of explosion, permits the· 
gases to escape past the' projectile, that causes the 
erosion of the bore. Whether the gun be built of 
hoops shrunk one upon another over a central tube, 
or of miles of wire wrapped under high tension around 
the tube, the walls of the gun consist in either case of 
highly-elastic material overlaid on and gripping a tube 
of elastic material, the' latter being thrown by the 
tension of the former into a. condition of permanent 
compression. When a charge, no matter how small, 
is fired, the pressure produces a corresponding stretch 
of the walls of the gun. The amount of stretch wiII 
increase with the increase of powder pressure, until, 
under the 18 to 20 tons to the square inch which exists 
in the powder chambers of modern smokeless powder 
guns, it becomes sufficient to spring the bore of the 
gun away from the projectile and allow the gases, par­
ticularly in the first few feet of the movement of the 
projectile down the bore, to escape freely past the 
shell. Moreover, at these high pressures there must 
be a proportionate compression of the projectile. When 
to the annular opening thus formed is added the vents 
which are due to imperfect seating of the copper 
rifling band, it can readily be understood that there 
must be a considerable escape of gases, particularly 
under the high initial pressures of discharge. 

Now herein, in this stretching of the walls of the 
gun away from the projectile, is a strong argument 
in favor of the contention that it is insufficient obtura­
tion or sealing which lies at the bottom of the erosion 
trouble, and if this be the case, we certainly fail to 
see how the proposed army 14-inch gun, whose walls 
will be reduced in thickness proportionately to the 
reduction in pressure, can be expected 'to cure erosion. 
The amount of stretch of the gun is determined by the 
relation between the degree of pressure and the 
amount of metal opposed to it; and since, in all well­
designed guns, this ratio is fairly constant, we may 
look for the same, if not more stretch, or enlargement 
of the bore in the new 14-inch guns, and the same 
escape of gases, with its inevitable eroding effects. 
The erosion will not be so great as in the present 
12-inch guns, for the reason that the temperatures wiII 
be less; but we believe that it will be sufficient to 
greatly disappoint the hopes of those who look for a 
considerable prolongation of the life of the gun. 

It is evident, from what has been stated above, that 
the formation of an annular vent between bore and 
projectile is inevitable, being inherent in the principles 
upon which guns are constructed. Therefore, the cure 
for erosion seems more than ever to lie in the direc­
tion .of the proper sealing of the base of the projectile. 
We know of no subject to-day in the field of ordnance 
construction that is more worthy of the efforts of prop-



erly-qualified inventors than that of devising some 
adequate means of meeting this greatest of all artil­
lery problems. 

THE VALUE OF THE NILE BARRAGES TO EGYPT. 
BY THE ENGLIBH CORRESPONDENT OF THE SCIENTIFIC .AMERICAN. 

A considerable amount of criticism has been made 
in many quarters regarding the utility and value of the 
expensive barrages that were thrown across the River 
Nile at Aswan and Asyut respectively, for the purpose 
of damming back the waters during the season of 
plenty and for the purpose of improving irrigation 
conditions during the season of . drought, the necessity 
of which improvement has been so severely felt in 
Egypt for many years past. These barrages were 
erected at enormous expense, and it is contended that 
the benefits that they have succeeded in rendering to 
the country are insignificant in proportion to the 
amount of money devoted to their construction. But 
the pessimistic contentions have been refuted con­
clusively by Sir William Garstin, G.C.M.G., the Ad­
viser to the Ministry of Public Works, in the course 
of his report concerning the administration of his 
department for 1905, recently published. 

The year under review was a particularly suitable 
one for testing the value of the barrages and reser­
voirs to their utmost, since the country was in dire 
distress owing to the low state of the Nile, the supply 
from which river was bad during the whole year. The 
season started ominously, the level at Aswan being ab­
normally low, while during the months of June and 
July the. readings at the gage station upon the upper 
reaches of the river between Aswan and Khartoum 
were the lowest that have ever been recorded. The 
crops were in serious danger ; and had it not been 
for the water impounded above the dam, a very con­
.siderable proportion must inevitably have been lost. 
Sir William Garstin steadfastly asserts that "it is im­
possible to overestimate the benefits caused to Egypt 
by the Nile reservoir in 1905, and that the services it 
rendered to the country in this year alone hfl, ve fully 
justified the cost of its construction. "  

For some few years past the country has been pass­
ing through seasons of severe drought in accordance 
with the well-known cycles of scarcity and plenty, 
which in this country alternate with infallible regular­
ity; but the year 1905 appears to have been one of 
the worst ever recorded. The flood was altogether un­
satisfactory. It was not only exceptionally late in ar­
rival, but even when it did arrive was very poor. At 
one time the readings of the gages were so bad that 
the prospects, so far as Upper Egypt was concerned, 
appeared to be little short of disastrous. The maxi­
mum reading of the gage at Aswan was not reached 
until as late as September 18, and then it was not 
less than 35.43 inches below the average. The river 
fell rapidly, but in the last days of November the fall 
slacked off, and by the end of the year the levels at 
Wadi-HaIfa were very similar to those obtaining in 
1904. 

At Wadi-HaIfa the gage throughout the year was 
considerably lower than the average of the fift�n pre­
vious years. At Aswan the rise did not arrive until 
July 20, which was a very late date. The maximum 
reading R. L. 91.90 was not attained until. September 
]8, and even then it was 35.43 inches below the aver­
age as already mentioned. 

The water commenced to fill the reservoir upon 
November 3, 1904, when the Aswan gage had reached 
R. L. 88.50, being the level at which it becomes prac­
tically free from silt. The full level of R. L. 106.00 
was attained on January 3, 1905, and the reservoir 
was then kept constant at that level until the com­
mencement of the discharge. Owing to the indiffer­
ent readings indicated by the more southerly gages 
and the prospects of a very late, poor, and slow rise 
of flood, it was deemed advisable to maintain the res­
ervoir water in reserve until May 1, when the dis­
charge was carried out upon the following basis : 

Cubic feet per day_ 
May 1 to 31 . . . . . . . . . . . . . . . . . . . . .  282,512,000 
June 1 to 15 . . . . . . . . . . . . . . . . . . . .  494,396,000 
June 16 to 30 . . . . . . . . . . . . . . . . . . .  565,024,000 
JU!y 1 to 12 . . . . .  . .. . . . . . . . . . . .  . . .  706,280,000 
July 13 to 1 8 .  . .  . .  .. . . . . . . . . . . . . .  494,396,000 

The gradual reduction during the last six days kept 
the gage readings at Aswan practically steady until 
the approaching flood commenced to raise the river 
level. In the regulation of this supply passing out of 
the reservoir, the object in view was to maintain a 
steady rise in the river, so as to meet the steadily 
increasing demand in Middle and Lower Egypt by 'at 
least an increasing supply. 

To what extent this regulation attained the desired 
object may be gathered from the report of Mr. Ver­
schoyle, I. G. I., who asserts therein that one-third of 
the total canal supply of Middle, and Lower Egypt was 
derived from the reservoir during June and July. 
There was a severe dearth of water during the latter 
month, which without the aid of the reservoir would 
have been disastrous. The regulation of the discharge 
through the sluices of the barrage is always a deli-
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cate and difficult operation, entailing very careful cal­
culations and observations. During this year under 
review the difficulties in this direction were consider­
ably augmented, owing to the fact that operations 
upon the construction of the extensive aprons for 
protecting the dam were in progress, so that only part 
of the sluices could be used. 

The division of the summer supply of the river be­
tween Middle and Lower Egypt differs each year, owing 
to the annually increasing perennial area added to the 
former district by the conversion of the basins. An 
estimate was made of the "Seft" areas, upon which was 
based the proportion of the supply to be given to each. 
It was thus arranged that the discharge withdrawn at 
Asyut for Middle Egypt should be 30 per cent of the 
discharge of the Delta canals plus 35,314,000 cubic 
feet of water per day. To render this arrangement 
practicable, the discharges of the Ibrahimiyah and 
Delta canals were interchanged. It was found feasible 
to adhere to this arrangement fairly' closely until the 
end of the rotations, when the Ibrahimiyah canal took 
all it could draw with the level permissible above the 
Asyut barrage. 

The regulation of the latter barrage was commenced 
early in February, and the maximum head attained 
during the summer irrigation was 62.9 inches. Regu­
lation was continued throughout the flood on both the 
Delta and Asyut barrages. The whole of the gates, 
both upper and lower, of the Asyut dam were com­
pletely shut down during a great part of the flood. 

Owing to the indifferent conditions prevailing, a 
decree was issued whereby the irrigation of fallow 
lands for the planting of flood durrah crops was pro­
hibited from May 15 to July 28, before which date it 
was impossible to remove the restriction. The late 
date at which it was suspended was productive of 
several complaints, but it was found impossible to 
remedy the matter by a single day. 

. 
The discharge 

from the Delta canals on the date of its removal was 
nearly double the minimum discharge,. and yet the 
most difficult time of the whole year was the following 
week. The same decree was attempted in Middle 
Egypt; but owing to its novelty, due to the fact that 
this was the first time it was attempted, combined 
with the shortness of the notice, it was not successful, 
though it will be imperative to enforce it during sub­
sequent years. 

The summer rotations in Lower Egypt commenced 
generally on May 1, and ended between August 26 and 
September 1. A start was made with a 21-day rotation, 
that is to say, 6· days' watering followed by 15 days' 
stoppage, for ordinary crops, and a 9 days' rotation 
comprising a 4 days' watering followed by 5 days' 
stoppage for rice crops, respectively. As this supply 
fell short of the actual requirements, these periods be­
tween waterings had to be increased, and the periods 
of working reduced at the tails of sections. It is cal­
culated that for a 21-day rotation the discharge at the 
Delta canals should not be less than 1,536 million cubic 
feet of water per day. As this discharge could not be 
attained until July 10 the greatest difficulty was ex­
perienced in distributing the supply. Had the culti­
vation of rice been suppressed-a step which would 
have promoted considerable dissatisfaction-a dis­
charge at the Delta of 1,306,618,000 cubic feet would 
have been adequate, and Mr. Verschoyle contends that 
the only means of insuring this end is the restriction 
of the rice area. 

In Middle Egypt summer rotations were commenced 
between April 1 and 15, and continued until nearly 
the end of July. In the old perennial area a 19-day 
rotation was started, which was gradually increased to 
22 days, and once in July to 23 days. 

During the period of 88 days from May 1 to July 
28, when the rotations were in force, it is estimated 
that the mean discharge available in the Delta was 
1,563,467,381 cubic feet per day. The area under or­
dinary crop was 1,414,642 acres, and under rice 178,142 
acres. On the basis that each acre of rice is equiva­
lent to 2 acres of ordinary crops, this gives an average 
of roughly 890 cubic feet per acre of rice, and 1,780 
cubic feet per acre of ordinary crops per day. Such a 
maximum and minimum, as Mr. Verschoyle rightly 
points out, is very short commons ; and it means, he 
-continues, that in three years' time, if no extra source 
of supply is available meanwhile, in a year like- 1905 
the summer rice cultivation will have to be totally 
suppressed and a ve.ry severe rotation adopted for 
·other crops. 

With regard to the flood, the commencement of the 
rise was very late and the levels during August very 
bad. In September the levels improved and saved the 
situation, but the fall in October was very rapid. The 
maximum levels on the Aswan gage for 1905 and the 
five previous floods are as follows : 

1877 
1888 
1899 
1902 
1904 
1905 

Inches. 
287.5 
315.5 
301 
297.5 
309.8 75 
306.5 

Thus it will be seen that though the flood of 1905 
was not so bad as the very low floods of 1877, 1899, 
and 1902, it was wors� than those of 1888 and 1904. 
Warning of the pending state of affairs was duly ex­
tended in full time, and the instructions obtaining for 
the regulation of supplies to the basins in such times 
of drought were issued. The Irrigation Department, 
however, have now become so skillful in their dealings 
with bad floods, that it is scarcely possible for any 
improvements in their methods to be made, but at the 
same time such contingencies tax their skill to the 
utmost, cause considerable anxiety, and entail cease­
less vigilance on their part, since the slightest mis­
take might promote serious consequences . .  

The areas of Sharaki, despite the abnormal condi­
tions prevailing, were considerably reduced, as com­
parison with the previous low years will show : 

Acres. 
1877 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,611 
1888 . . . . . . . . . . .  \ . . . . . . . . . . . . . . . . . . . . .  277,183 
1899 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193,781 
1902 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  132,522 
1904 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48,277 
1905 . . . . . . . . . . .  \. . . . . . . . . . . . . . . . . . . . .  34,052 

The doubt is expressed as to whether under existing 
conditions this could by any means be reduced in ex­
tent. Although the area actually left un irrigated is 
comparatively small, still there is a very much larger 
area which receives very inadequate irrigation in a 
bad flood, and the series of low floods during recent 
years has resulted in a deterioration of a considerable 
amount of basin land. Attempts are to be made to 
remedy this defect in the Keneh province, which suf­
fers severely, by a barrage now in course of construc·· 
tion by Sir John Aird & Co., of London, who carried 
out the dams at Aswan and Asyut, across the river 
at Isna for regulating the flood levels. This work and 
the subsidiary canals will be completed about the end 
of the year 1909. The greater part of the unwa.tered 
area in 1905 was on islands and on the river foreshores. 
Such localities lying outside the basin area are conse­
quently impossible to protect. 

Sir William Garstin considers that for the country 
to have passed through such a critical year with no 
loss of the summer crop, and with such an insignificant 
area of "sharaki, " constitutes a remarkable achieve­
ment, and reflects great credit upon the Irrigation De­
partment, at the same time conclusively testifying to 
the fact that the costly barrages of Aswan and Asyut, 
far from being the failures the pessimists would have 
us believe, are slowly but surely working out the sal­
vation of Egypt. ' 

--------.. �+.� •. �------
A Curious Madagascar Plant. 

In a paper presented to the Academie des 8ciences, 
M. Hanriot gives an account of the active substances 
which are contained in the Tephrosia VogeUi. The 
leaves of this plant and neighboring species are used 
for fishing by the natives of Madagascar and the east 
coast of Africa. The plant is crushed and the pulp 
macerated with a little water ; then it is put in the 
pond or river at different places, e.specially in slow 
streams. Soon the fish become paralyzed and mount 
to the surface. They can then be' caught by hand and 
eaten without danger. M. Hanriot secured a quantity 
of the dried plants and isolated the different principles, 
first making a study of the leaves. The dried leaves 
are somewhat less active, however, than the green 
ones, but retain most of their properties. He distills 
the alcoholic extract of the leav.es·in a current of water 
vapor, and this brings over a.liquid which is separated 
inp<lrt by decanting. This oily liquid he calls tephrosal. 

The non-distilled part is evaporated in vacuo, and from 
it, by means of chloroform and ether, he obtains a col­
orless crystalline substance called tephrosine. As re­
gards the liquid substance tephrosal, it is a strong­
smelling liquid having the formula C'OH,OO and is vola­
tile. It begins to distill in a vacuum at about 60 deg. 
C. It is but sli�htly soluble in water, but more so in 
alcohol and ether. Its aqueous solp.tion reduces am­
moniacal silver nitrate and cupro-potilsElic liquid in the 
cold, and it restores the color to fuchsine when it has 
been removed by sulphurous acid. Coming. to the solid 
substance tephrosine, it is formed of small, brilliant 
prismatic crystals, melting at 1 8 7  deg. C. and volatile 
at a high temperature with partial decomposition .. It 
can be distilled in vacuo without changing. Water 
will hardly dissolve it, nor alcohol, but it is easily dis­
solved in acetone or chloroform. Tephrosine does not 
contain nitrogen, and it answers to the formula C31H" 
0,°' being a neutral body. In chloroform solution, it 
will combine with bromine. This solution, when evapo­
rated, gives a yellow resIdue which is very soluble in 
ether, whence methyl spirit precipitates it. Different 
experimenters have isolated, even from the Tephrosia, 

a number of analogous principles having toxic prop­
erties for fish. Among these are timboine, taken by 
Pfaff from the Timbo plant, also the dorride and the 
pachyrizide, isolated by Van Sillevold from the Derris 

elliptica and the Pachyrizus angulatus, but theSe bod­
ies, although analogous, are not identical with the 
above. 



·BAL HUNTING ON THE ICE FLOES OF THE NORTH. 
BY ALLEN DAY. 

One of the most perilous of . the world's vocations, 
but one in which an army of from five to severt thou­
sand men take part, is the seal hunt, as it is called. 
The scene of the hunt is the ice fields which drift 
southward in the spring of each year from the Arctic 
regions, and a bleaker or more desolate region could 
scarcely be found thail this great icy waste. The 
prey of tlie seal hunters, however, is of enough value, 
to tempt them to orave the rigors and dangers, for 
the hair seal which is their quest is of especial value_ 
Not only is its coat valuable, fiut the blubber of the 
young yields ail oil much prized for different purposes. 

The Arctic c'Irrent which sweeps southward through 
the ocean along the coasts of Labrador and Newfound­
land carries with it a variety -of animal life, being 
one of the great feeding grounds for deep-sea fish 
such as cod and mackerel. The low temperature of 
the waters, and the fact that for such a large portion 
of the year great masses of ice drift upon them, rang­
ing from the glacial oerg to the floe, render the Arctic 
current a fit habitat not only for many varieties of 
fish, but for the seal referred to. The ice floes .form 
the cradle of the young, where they are cared for by 
the mothers during the first few weeks of their exist­
ence. The fine pelt which forms the coat of these 
young seals is especially prized by the seal hunters, 
for the reason that it can be manufactured into leather 
which is utilized extensively f9r making trunks, boots, 
as well as book bindings. The oil referred to com­
mands a high price, being used for illumination, for 
lubrication, and for the manufacture of fine toilet 
soaps. 

There are four species of seals in the waters around 
Newfoundland and Labrador-the bay seal, the harp, 
the hood, and the square flipper. The bay seal is local 
in its habits, does not migrate like the others, but 
frequents the mouths of rivers and the harbors near 
the coast_ It is never found on the ice. Mostly 
taken in nets, it is commercially of small importance. 
The harp seal-the seal of commerce-is so called 
from having a broad curved line of connected' dark 
spots proceeding from each shoulder and meeting on 
the back above the tail, and forming a figure some­
thing like an ancient harp. The hood is much larger 
than the harp. The male, called by the .hunters "the 
doghood," is distinguished from the female by a singu­
lar hood or bag of flesh on his nose. When attacked 
or enraged, he inflates this hood so as to cover the 
face and' eyes, and it is strong enough to resist seal 
shot. When thus protected, he can be killed only by 
shooting him in the neck and the base of the skull. 
The doghood fights desperately in defense of his mate 
and young ones, and if they are killed he becomes furi­
ous, inflates his hood, while his nostrils dilate into 
two huge bladders_ His appearance is now terrific, 
and with uncouth floundering leaps he rushes on his 
foe. Instances have occurred where a fight between 
an old doghoost and five or six men has lasted for an 
hour ; and sometimes a hunter is fearfully torn, and 
even killed, in the encounter. The square-flipper seal 
is the fourth kind, and is believed to be identical with 
the Greenland seal ; it is from twelve to sixteen feet 
in length. It is only occasionally met with in these 
seas. 

The seal industry of Newfoundland is determined by 
the migratory movements of the seals. These are as 
regular as the flow of the Arctic current. About the 
middle of February their young are born on the ice­
fields off the northeast coast of Newfoundland. The 
�'oung are suckled by their mothers for six weeks, and 
about the 1st of April they take to the water. Early 
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in May they commence their northerly movement in 
company with their young, shaping their course for 
the Greenland seas, where they spend three months. 
As ' the early Arctic winter sets in with September; 
they begin their southern migration, keeping ahead of 
the ice as it forms, and moving toward the coast of 
Labrador, feeding in its fiords and bays as they move. 
Small detachments seem to lead the wiLy_ Days are 
occupied in passing certain points, and the sea as far 
as the eye can reach seems filled. This great army 
on its march may well impress the beholder with the 

Seals on an Ice Floe. 

idea of the vast number of seals, on whose ranks the 
hunters make their annual onslaughts_ 

Having reached' the Straits of Belle Isle, separating 
Newfoul!dland from Labrador, one division enters the 
Gulf of S1. Lawrence, the other moving along the east­
ern shores of the island, feeding in its bays and inlets, 
but both divisions steadily going south. Toward the 
close of the year they have reached the Banks, these 
being their southern headquarters, as the Greenland 
seas are their northern. The Banks are ever swarm­
ing with fish, and on these the seals feast till the be­
ginning of February. Then they commence their 
northern migration to meet the Arctic ice, on which 
their young are to be brought forth and cradled_ By 
the 10th or 15th of February they have reached the 
ice-fields descending on the Arctic current. These 
great floes are the birthplaces. of their young. 

The seal hunt is conducted by picked men from 
the island of Newfoundland, usually fishermen who 
are accustomed to long voyages on this portion of the 
Atlantic. Only strong and hearty men are allowed to 
secure a berth on the sealing steamers. The vessels 
are strongly constructed, so as to withstand not only 
the winter gales in the North Atlantic, but also the 
pressure of the ice masses in which they are frequently 
imprisoned. The hulls are usually composed of wood, 

-but the bow is generally filled with timber for several 
feet, in order that the ship may ·ram the ice in work-
ing a passage through it without being injured. The 
bow and hull below the water line are also further pro­
tected with iron plates. All the vessels carry sails, 
and are provided with steam power as well. Some of 
them are noted in Arctic exploration, having gone far 
north in the quest of the pole. 

The voyage of the seal hunters may last for two 
weeks or six weeks. It all depends on how soon the 
lookout_ sights the seals coming down on the ice fields. 
If the "seal pans" are reached at night, the presence 
of the animals is frequently recognized by the whimp­
ering of the young, which can be heard a long distance. 
As soon as the ship reaches the habitat of the ani­
mals, it may be. moored to the edge of the ice-field or 
may remain in the open water near by. Every man who 
can be spared is landed, and immediately the work of 

killiIig begins. A blow on the nose from a gaff, heav· 
ily shod with iron at one end, fraCtures the thin skull 
of the young seal, and in the vast majority of cases 
it feels pain no more. Death is instantaneous. In a 
moment the knife is at work. The skin with the ad­
hering fat is detached rapidly from the carcass, which 
is left on the ice, still quivering with life, though there 
is no sensation, the movements of the muscles being 
merely mechanical, and caused by contact with the 
icy surface. In fact, death comes to the young "white­
coats" far quicker and with less pain than to animals 
slaughtered by the butchers. The pelts, as the skins 
and adhering fat are called, are then bound up i n  
bundles and dragged over the hummocky ice t o  the 
side of the steamer. 

As already stated, the old seals frequently attempt 
to defend their young, and are killed as well. The 
skull and the hide of the dog seal are frequently so 
thick that he cannot be killed with the gaff used on 
the younger ones. He is then shot with a rifle. Each 
squad of seal hunters carries at least one gun intend­
ed for this purpose. The men do not cease in their 
wqrk until there are no more victims or night closes 
in. Sometimes they get several miles away from the 
vessel, and are obliged to remain on the ice cake until 
morning. This is a very perilous situation, for the 
reason that at times gales come up which break the 
fields into small pieces, or blizzards come in which 
many a hunter has been frozen to death. 

When the vessel reaches port with her cargo, the 
skinners go to work and separate the skins and the 
fat. The former are salted and stored for export. By 
means of steam-driven machinery, the fat is cut up by 
revolving knives into minute pieces, then ground finer 
by a sort of gigantic sausage machine, afterward 
steamed to extract the oil, and then exposed for a time 
in glass-covered tanks to the action of the sun's rays, 
and finally barreled for exportation. The annual 
catch of seals ranges usually from 200,000 to 300,000. 
Nearly all of the skins go to the United States. 

The cargoes of seal pelts are, of course, large or 
small, according to the number of animals found on 
the ice. Sometimes a steamer may fill her hold in 
two weeks. Another may be out for six weeks, and 
return only with a few thousand skins. Much depends: 
upon the skill of the captains in locating the seat 
patches, and as the ice-fields may be over a hundred 
miles in breadth- and-of unkn6wn'" length, the sealer 
may be weeks running along the edge of the field be­
fore he sees any dark spots which show the presence 
of the prey. OccaSionally, however, the vessel comes 
into St. Johns harbor with the broom aloft which 
shows that she has been unusually successful. One of 
the largest cargoes ever brought to this port was that 
of the steamer "Neptune," . whose crew secured 42,000 
seals in eighteen days, the pelts filling not only the 
hold, but being piled upon the decks as well. 

• 8'. 

A paper recently read by Prof. O. P. Hood before 
th� American Society of Mechanical Engineers gave 
the results of a test of a high-duty engine used in 
connection with an air compressor. The engine is 
quadruple-expansion, uses steam at 250 pounds' pres­
sure, and is provided with a feed-water heating sys­
tem which obtains a large credit of heat from the en­
gine to return to the boiler. The duty of the engine 
-per million heat units, based on the indicated work. 
is 194,930,000 foot-pounds. The heat used per hour 
per indicated horse-power is 10,157 B.T.U., establish­
ing a new record for a steam engine 9 per cent below 
the best previous record. The thermal efficiency of the 
engine exceeds 25 per cent. 

" Unlacing" Men Jhsengaging the �ea!s from the Towing Ropes. The Dog Seal Was Shot and the Mother and Cub Clubbed with the GaJf. 
HOW SEALS ARE KILLED OFF THE COAST OF LABRADOR. 
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THE NORTH OAROLINA.VIRGINIA INLAND WATERWAY. 
BY H. L. WILSON. 

The Congress which recently adjourned passed one 
of the most important, if not one of the largest, rivers 
and l1arbors bills in recent history. Among other 
things it provided recognition of the North Carolina-

Scientific Alllerican 

transportation, because of the terrible dangers of 
Cape Hatteras, the "Deadly Diamond" as the shoal is 
known, and the famous Hatteras "saw teeth," which 
supply the victims for the "Graveyard of the Atlantic." 
Small boats, barges, and lighters carrying freight sim· 
ply do not attempt the outside passage, ten months in 

Abandoned Cutting on Route of Canal, Showing Character of Country. 

Virginia inland waterway, which has been before the 
public for some seven years, and for which surveys 
were authorized in the rivers and harbors acts of 1902 
and 1905. 

The reports of the engineers making these surveys 
considered carefully all available routes, and decided 
that two were so nearly equal in advantages and dis· 
advantages that the Ilionetary consideration alone 
should form the deciding factor. These two routes are 
known as the Albemarle and Chesapeake canal and 
the Cooper Creek routes respectively, the former con­
templating the purchase of the already existing Albe­
marle and Chesapeake canal, which connects Chesa­
peake Bay via Elizabeth River with Currituck Sound; 
and the latter neglecting the purchase of that canal 
and digging a new one from Elizabeth River to Cooper 
Creek, a branch of the Pasquotank River, which is an 
arm of Albemarle Sound. With the purchase price of 
the already existing Albemarle and Chesapeake canal 
at a figure not exceeding $500,000, the former is recom­
mended. If the price asked is higher, the latter route 
is recommended. While no expression of opinion 
which is in any way official can be obtained from the 
canal company, it seems to be the general impression 
that the amount named is sufficient to make the pur· 
chase assured. 

the year, on account of the difficulty of rounding the 
Cape and the danger of going ashore on the shoal, 
with a total loss of property and an almost equally 

309 
complete inland passage to be made from Chesapeake 
Bay to and through Beaufort Inlet, below both Capes 
Hatteras and Lookout . 

Commercial organizations throughout the South 
have indorsed the measure, and the southern delega­
tions have stood for it in a solid mass, but until this 
last Congress it has always been throttled in commit­
tee. This time, however, in spite of the opposition 
of Chairman Burton, the· appropriation was made. 
Unfortunately, the appropriation considers only a 10-
foot depth of the canal, in the face of the emphatic 
reports of the engineers that a 12-foot canal was what 
was wanted and a 10-foot canal totally inadequate to 
the needs of those who will use.it. The reason is 
plain. The most economical barge, of moderate size, 
is the barge with a 10-foot draft. That is, consider­
ing first cost, insurance, carrying· capacity, speed, and 
towage charges, a barge of 10 feet draft pays better 
than one of 8 or one of 12. Consequently, a 12-foot 
canal and sound dredging was indicated-,-Congress 
provides a 10-foot waterway. It is pointed out that a 
10-foot canal really means nearly 12 feet, as more is 
always excavated rather than less. It is also easily 
seen that in future years a comparatively small ap­
propriation will add the additional two feet-much 
easier to obtain than was this original recognition. 

The local benefits are enormous. An immense ter­
ritory, with one of the greatest systems of natural 
waterways in the world, is landlocked, beca.use there 
is no opening to the landlocked waters save tl).rough 
the canal to Chesapeake Bay. None of the inlets to 
the various sounds-Bogue Sound through Beaufort 
Inlet, Pamlico Sound through Whalebone, Ocracoke 
and Hatteras Inlets, or the upper end of Pamlico 
Sound near Croatan and Roanoke Sounds through 
New and Oregon inlets-is available, since these 
passageways are continually choked up with drifting 

The objection which has always been urged against 
the construction of this waterway is that it is a purely 
local measure, benefiting people of a comparatively 
small section. Its friends, however, vigorously combat 
this view, and bring forth in substantiation of their 
claims a number of facts and statements which are 
worthy of consideration. There is no doubt of the fact 
that coast trade, as far as low-price freight is con­
cerned, is practically a non-existent factor in southern 

Oanal Connections with Natural Bodies of Water Will be Frequent, Where the Oanal Enters a Small 
Lake, as Shown in This Photograph. 

certain total loss of life. The opening of the inland 
waterway will completely circumvent these dangers, 
as a glance at the map will make evident, allowing a 

Lock of the Present Albemarle and Chesapeake Canal; to be Widened When Incorporated in the 
New Waterway. 

THE NORFOLK AND BEAUFORT CANAL. 

sand, which piles up almost as fast as it is taken 
away, with the exception of Beaufort Inlet, where the 
waterway will empty into the ocean below Lookout. 
But Core Sound is so shallow that Beaufort Inlet, 
even if dredged without the construction of the water­
way, would give no available inlet without great 
cost to the various sounds which form the inland 
water system of the North Carolina coast. 

As the project stands at present, the surveys have 
all been made, and $550,000 appropriated to do the 
work on the third division ; that is, the lower end 
of the route. This includes four miles of solid exca­
vation from the Neuse River to Beaufort Inlet through 
Core Creek-the only solid excavation necessary in 
the entire route, if the Albemarle and Chesapeake canal 
forms a part of it. According to the . estimate of the 
engineers in the last report, this excavation and the 
dredging necessary to open Pamlico Sound to the third 
division-to connect the sound to the ocean, in other 
words-would amount to : 

Excavation, 4,120,000 cubic yards. 
Length of cuts, 14 miles. 
Cost at 12l1z cents per cubic yard, $515,000. 
Right of way, 600 acres at $25 . per acre, $15,000. 
Bridges, $20,000. 
Total estimated cost, $550,000 . 

. Total length of route, 50 miles. 
The ideas in commencing work on the third division 

instead of the first are several in number. In the 
first place, it will immediately open the ocean to all 
the existing light-draft traffic of the various sounds. 
In the second place, it will immediately put behind 
the most objectionable part of the work, the solid ex­
cavation ; and in the third place, it will allow plenty 
of time to make the purchase of Ule Albemarle and 
Chesapeake canal, or to lay plans for the digging 
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of the Cooper Creek canal, in the unlikely event that 
the canal could not be bought. There is no question 
that the establishment of the new route will make the 
Albemarle and Chesapeake canal a useless property, if 
its owners irtsist on retaining it, consequently it is 
considered a foregone conclusion that they will sell 
rather than suffer a loss. The price dictated by the 
tngineers was simply the one which would be eco­
nomical for the government to make the purchase 
with-and is in no way a "force-out price. " It is, 
moreover, a large and therefore more than fair price 
for the length of cut it is designed to purchase. 

The mechanical .and engineering difficulties are few 
and small in number. The earth is soft clay and sand 
mixed, easy to remove with steam shovels and 
dredges. The climate is somewhat malarious, but 
the opening of almost all new waterways is that. In­
sect pests will' probably prove a minor vexation. It is 
not known, and cannot be known, whether all the 
dredging excavations in the various sounds will result 
in permanent channels, particularly in the narrow 
Croatan Sound, where a stronger current and higher 
waves are met with than in any other place on the 
route. But the engineers recommended a mainten· 
ance plant, and a certain amount to be appropriated 
yearly for keeping the waterway open, rather than 
submitting this part of the work to contract ; and 
such a recommendation will undoubtedly be adopted. 
If Croatan or Currituck Sound fills up the dredged 
channels, therefore, the maintenance plant will simply 
be kept busy upon them when necessary, dredging out 
what the waves and wind fill in, very much as dredges , 
are almost continually at work on the large and im­
portant channels in the great harbors of the world. 

The photographs show the character of' the work 
to be done, and there is one class of structure which 
need not ·be repeated, namely, wooden revetment for 
the banks ; this is admitted by the present Albemarle 
and Chesapeake canal management to have been an 
unnecessary investment and practically a waste of 
money. 

Work will probably be started as soon as the season 
opens, and continued right along, further appropria­
tions being called for as the work progresses. The 
entire waterway will be built, of course, by United 
States army engineers. 

. � . . . 
The British Naval Prograillme t'or 1 90 7 .  

Pursuing the policy adopted for 1906, the British 
naval programme for the ensuing year shows a still 
further reduction, the estimates for 1907 being $7,-
135,000 below those of the preceding year. The total 
sum required for the naval defenses for the current 
year is $152,212,045, of which total the expenditure 
upon new construction will absorb $40,500,000, a re­
duction of $5,675,000 as compared with the ap]C" - pria­
tion to this end for 1906. According to the t-arlia­
mentary papers devoted to the question, many im­
portant innovations are to be made during the coming 
year, the most important feature of which is to be the 
creation of a new striking force to be known as the 
Home Fleet. 

The constructional programme is of great impor­
tance, emphasizing as it does the complete success 
that has attended the evolution of the "Dreadnought " 
class of battleships. At least two similar vessels are 
to be laid down, the number to be increased to three 
should the coming discussion among the powers at 
The Hague Conference regarding the limitation of 
armaments prove abortive. These vessels will be of 
somewhat larger dimensions and displacement than 
the "Dreadnought, " and the experience that has been 
gained ' with the latter vessel in regard to armament, 
details of construction, and motive power will be ad­
vantageously incorporated in the proposed warclads. 
Furthermore, an improved design of heavy gun, trials 
with which have proved eminently successful, is to 
be adopted for the arming of these vessels, but par­
ticulars concerning their caliber and so forth are 
withheld. In addition, 1 fast armored cruiser, 5 de­
stroyers, 12 torpedo boats, and 12 SUbmarines are to 
be commenced. With the exception of 1906, when nO 
cruisers were laid down, the present is the smallest 
British cruiser programme on record. It is generally 
realized, however, that the coming of the "Dread­
nought " class of b::.ttleship, which has not yet been 
fully proved, places the cruiser in a somewhat tran­
sient stage, and the present decision to limit 3trictly the 
nU' lber of cruisers is influenced by these conditions. 

IHng the past year 4 first-class battleships, 3 
·<kd cruisers, 11 submarines, and 7 first-class 

. " boats have been completed and passed into 
--. '�J while there are at present under construc­' . i'leships, 7 armored cruisers, 17 first-class 

\>i'ped6 boats, 8 ocean-going destroyers, and 12 sub­
,1arines. ' 

During the trials of the "Dreadnought " great secrecy 
. as maintained : concerning the behavior of the tur-
llll'll:i with which! it is equipped; but that this pro­

pe"ing machinery is eminently adapted to naval re­
qr �'fffine:h'ts under !l,1" and varying conditions is sub­
stantiated by the stat�ent that "the results obtained 
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in the 'Dreadnought' and in the other turbine-propel­
led vessels which have been completed this year justify 
the adoption of this type of propelling machinery for 
his Majesty's ships, and this policy is being continued 
in all war vessels of this year's programme." It will 
thus be seen that the year 1906 marks an important 
era in naval engineering by the virtual passing of the 
reciprocating engine by the rotary motive power, so 
far as Great Britain is concerned. 

The decision to constitute a new striking force by 
the creation of a Home Fleet, due to the readjust­
ment of the balance of power in consequence of the 
Russo-Japanese war, is of far-reaching importance. 
By the distribution of the naval strength the present 
nucleus crews of ships in the first fighting line will 
be considerably augmented, while there will be com­
plete manning of squadrons of six battleships and 
six armored cruisers which will not leave home waters. 
In addition to these 12 first-class ships, there will be 
48 destroyers with full crews, some small cruisers, 
and the requisite auxiliaries concentrated at the Nore, 
and these will be maintained on a footing ready for 
any emergency. The term "in reserve" will no longer 
be applicable, since all sea-going ships in home ports 
not belonging to fleets or squadrons will become ap­
portioned to the Home Fleet, and will be so main­
tained as to be able to proceed to sea with full crews 
at a few hours' notibe. 

During the past year a considerable improvement 
l[tas been effected in regard to the gunnery. In battle 
practice, by which the gunnery organization of the 
ship as a whole is tested, and whieh is therefore the 

Map Showing the Route of the Norfolk and Beaufort 
Canal for Which Congress Has Recently 

Appropriated $5/)0,000. 

best criterion of efficiency, the average 'number of 
hits per ship was practically double that of the previ­
ous year, notwithstanding the fact that the 1906 tests 
were' of a more severe nature, the mean range having 
been increased to 1,000 yards, and the time available 
for firing restricted to one minute or less. 

In the gun layers' test with heavy guns, the average 
number of points obtained per man was 80.065, repre­
senting an increase of 11.805 per man upon the previ­
ous year; or comparing the percentage of hits to 
rounds fired, it was 7 1.12 as compared with 56.58. 
With regard to the quick-firing guns, the percentage of 
hits to rounds fired rose from. 21.63 in 1905 to 34.53 in 
1906. In the battle practice of the torpedo-boat de­
stroyers the increase was equally well maintained, the 
percentage of hits to rounds fired being 20.05 in 1905 
to 34.6 in 1906. This improvement is general through­
out the whole fleet, and is not confined to a picked 
selection of crack ships. As a result, the British fleet 
as a whole, both as regards vessels and personnel, is 
in a greater state of efficiency than it has been be­
fore for a number of years, and this improvement 
gives every prospect of being well maintained. 

. ( . . . 
The United States Drainage Commission tests have 

shown that the best circumferential velocity for the 
impellers .of centrifugal pumps is approximately 50 
feet per second. This would represent, for example, ' a 
whirl velocity through the discharge of the impellers 
of, say, from 30 feet to 40 feet a second, which velocity 
must be slowed down to 12 feet per second or less in 
the discharge piping connected with the pump. 

The Moth and the Flaille. 

To the Editor of the SCIENTIFIC AMERICAN: 

An interesting article, "The Moth and the Flame," 
which appeared in the SCIENTIFIC AMERICAN sOme time 
ago, is undoubtedly correct. 

One night as I came upstairs to my room I heard 
the buzzing noise of a large number of moths beating 
against the window in trying to get through. It was 
very dark in the room, but the window was somewhat 
illumined by moonlight, and for that reason the moths 
were trying to get out by way of the window. I am 

. satisfied that for them lightward means outward, while 
darkward means inward. 

As soon as I struck a match, for the purpose of 
lighting the lamp, they all rushed toward it, appar. 
ently assuming that there was an opening. 

After the match was out they flew around a little, 
and then returned to the window. As soon as I 
noticed this, I remembered what I had read, and 
tried the experiment again, with the same results. 

When the second match was out, I liglited my lamp 
with a third one. After the lamp had been burning a 
few seconds, . they left the window and rushed against 
the chimney again and again. This, according to my 
opinion, is pretty good proof of what the writer of 
the article mentioned above told the· readers of the 
SCIENTIFIC AMERICAN some time ago. 

New Braunfels, Texas. W. MITTENDORF. 

. I .  J .  
The NeU' ArlllY 14-Inch Gun. 

To the Editor of the SCIENTIFIC AMERICAN : 

According to the Army and Navy Journal, it is the 
intention of the Ordnance Department to build three 
14-inch guns at once. This would indicate that the 
department intends to build these guns and mount 
them for service without subjecting one to an endur­
ance test. If such is the intention, it seems to be 
a very unwise and dangerous plan, for an emergency 
might arise and these guns be found to be unfit for 
service after a very short action. 

I am sure it is unwise to build the proposed 14-inch 
guns for many reasons to which you have called at­
tention in your valuable paper, such as l:iigher angle 
of elevation, shorter danger space and danger zone 
heavier ammunition, longer time of flight, fewer shot� 
in a given interval of time ; to say nothing of the ex­
pense involved in bnildingthem. There is another and 
far weightier reason for not building them: -the ob­
ject desired-a longer-lived gun-will not be obtained. 
]]specially is this true if the department builds, as 
the chief of ordnance has reported it will, a 14-inch 
gun as light or lighter than the present 12-inch gun 
which it is to replace. I am sure it will be no 
longer-lived ; in fact, I should not be surprised if it 
proved to be even shorter-lived. 

The short life of a gun is due to scoring or erosion .. 
This scoring results from two causes. The first you 
have several times pointed out, i. e., faulty obturation 
before and at, the time the rotating band takes the' 
rifling. The second cause, which increases the effect 
of the first cause and carries the effect farther dowili 
the bore, has been apparently overlooked by investi­
gators of this question. 

In building guns the bore is placed under a condi­
tion of initial compression either by shrinkage or by 
winding wire under a tension. In either way the 
effect is the same : the bore of the gun is made smaller 
by this compression. Now in' action, the pressure of 
the powder gases tends to overcome this initial com­
pression and so must enlarge the 'bore of the gun 
while it is at the same time compressing the heel 
of the shot. This leaves a space through which the 
gases rush past the rotating band and score the walls 
of the gun. 

The first of these two ca)lses has been ' recognized 
by Major Peirce, of the Ordnance Department, in his 
investigation of the' scoring in shoulder arms. The 
effect of the second cause is not so great in the 
shoulder arms, for the reason that the scoring effect 
is overcOme once the bullet is well seated in the bore, 
by the upsetting of the bullet by the pressure of the 
powder gases against its base, and the further facts: 
that the bullet has a long bearing surface and a di-· 
ameter of 0.308, while the diameter of the bore at the 
bottom of the grooves is but 0.306 and the shoulder 
arm is rifled with a uniform twist. 

This expansion of the gun under pressure accounts 
for the fact that the scoring is greater on the lands 
'than in. the bottom of the grooves, for when the bore 
is expanded away from the shell by the powder 
pressure, the tendency of the gases to move in a 
straight line carries them across the lands which, 
offering the more vulnerable surface, are the more 
scored. It also accounts for the fact that with the 
same pressures and velocities the greater the bore 
the shorter the life of the gun, for under the same 
pressure a 12-inch gun would expand twice as much 
as a 6-inch gun and cause the gun to score at least 
twice as fast. This is true with the thickness of the 
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walls of the gun in proportion to the caliber of the 
gun. It is the intention of the department not only 
not to have the thickness of the walls of the gun 
proportionate to the caliber, but to have them actually 
thinner than the walls of the present 12-inch gun. 
Under such conditions I am sure the proposed 14-inch 
gun will expand as much under the pressure necessary 
to give 2,000 f. s. as does the bore of the present 12-
inch gun under the pressure necessary to give 2,500 
f. s., and therefore score as much or more and be 
even shorter-lived. 

From a careful study of the star-gaging reports of 
the two 6-inch wire guns recently tested at Sandy 
Hook, I am convinced that with proper banding and 
uniform twist of rifling the life of the gun can be ma­
terially increased without reducing the present serv­
ice velocities. I am positive it is possible so greatly to 
reduce the scoring as to render it unnecessary to 
reduce velocities and to peqnit even of increasing 
them. 

I regret and deplore the expenditure of so much 
money to build guns which, once it is proved that 
scoring can be materially reduced, will be so much 
scrap steel. Why not build 12-inch guns on the lines 
of the two 6-inch wire guns recently tested at Sandy 
Hook? Such guns would give the required 2,500 f. s. 
with pressures far below 30,000 pounds, and with 
proper banding and uniform twist of rifling would 
have a life of fully 300 rounds. They would have the 
additional advantage, once it is proved that scoring 
can be materially reduced, of having a service velocity 
of fully 3,500 f. s. and still have a life of fully 300 
rounds. J. H. BROWN. 

.. . . , .,  
Gyroscopic Action of Electric LocoDlotives 

on Curves. 

To the Editor of the SCIENTIFIC AMERICAN : 

A note by Mr. C. H. Kennison i n  the SCIENTIFIC 

AMERICAN of March 16, 1907, upon the possible impor­
tance of the gyroscopic action of electric motors in 
cars upon curves, gives rise to an interesting line of 
thought. Practically, it is scarcely probable that the 
effect would be appreciable, although we must admit 
the existence of some such action. It may be of inter­
est to look a little more in detail into just what vari­
ous forces are concerned. 

At the outset it is necessary to call attention to one 
very common misapprehension as regards gyroscopic 
force. It is commonly said that a wheel rotating in a 
given plane offers a resistance to any force tending to 
change the plane of rotation. This statement is not 
strictly true. If the axis of rotation of a rotating 
wheel is moved angularly in a given plane, the gyto­
scopic force thus developed does not directly act to 
oppose the motion, but acts in a plane at right angles 
to that in which the axis moves, tending to deviate it 
one way or the other. This can be plainly seen by 
holding a rotating gyroscope in the hands, and at­
tempting to move backward or forward one end of the 
axis, when it will be found that no immediate and 
direct opposition exists to the motion in the horizontal 
plane, but only a force tending to raise or lower the 
end of the axis. The fact that the gyroscopic force 
always acts at right angles to the plane of change of 
direction of the axis cannot be too strongly impressed 
upon the mind. What is commonly spoken of as the 
resistance of the wheel to a change in its plane of 
rotation is only a secondary effect of the gyroscopic 
force, and is very prettily illustrated in the ordinary 
gyroscope. 

In the common form of gyroscope, the axis when 
first released falls vertically. The gyroscopic force, or 
couple, as it really is, does not act in any way to 
oppose this fall, but simply to deviate the direction 0.( 
motion from the vertical. The axis therefore takes an 
inclined path. As the path, becomes more and more 
inclined, the gyroscopic force, always at right angles 
to the plane of motion of the axis, is directed more 
and more ,upward, gradually destroying the fall and 
deviating this motion into the horizontal direction. 
The gyroscopic force is now directed upward, opposing 
the attraction of gravitation. The gyroscopic force be­
gins now to devi�te the axis upward at the same time, 
becoming itself more and more directed backward. 
The path of the axis hence gradually curves upward 
until finally the axis comes to rest at the same level 
as before, but pointing in a different direction. An­
other loop is described in a similar manner, and so on 
and on a succession of minute arcs. Hence we see, 
generally speaking, that the gyroscopic force supports 
the apparatus, not by direct opposition to the falling, 
but secondarily by its ability to deviate the motion of 
the end of the axis into the series of little arcs referred 
to. A special case arises however when, by a rather 
common combination of circumstances, the axis attains 
a certain uniform horizontal velocity, which produces 
a gyroscopic force just sufficient to support the weight 
of the apparatus. In this case nevertheless the gyro­
scopic force, directly opposed to the attraction of 
gravitation, in no wise opposes the motion of the axis 
jn the horizontal plane. 

,Let us consider now from a purely theoretical stand-
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point the question raised by the communication above 
referred to. Assume the armature of the motor to be 
directly applied to the axle of the wheels. So long as 
the track remains straight, the plane of rotation re­
mains unchanged, and no gyroscopic effect results. 
When the car strikes a curve however, the plane of 
rotation is forced to change one way or the other, the 
axis of rotation changing direction in a horizontal 
plane. The result is the production of a force at right 
angles to this plane, tending to raise one end of the 
axis and lower the other. An analysis of the relative 
motions concerned will show that the gyroscopic force 
acts in such a direction as to raise the end of the axis 
nearest the center of curvature of the track, that is, 
that it tends to overturn the car. The result is the 
same, no matter which way the track curves. This 
observation can be easily verified by experiment with 
the gyroscope held in the hands. 

If on the other hand we assume the motor to be 
geared to the axle so that the armature rotates in 
the opposite direction to the car wheels, then the 
tendency of the gyroscopic force is to prevent over­
turning as the car rounds the curve. 

In either case, however, if it is granted that the car 
does not overturn, it is obvious that the gyroscopic 
force, being always directed in a vertical plane, can 
offer no opposition whatever to the change of direction 
of the car. C. M. BROOMALL. 

The Delaware County Institute of Science, 
Media, Pa., March 18, 1907. 

To the Editor of the SCIENTIFIC AMERICAN : 

If you will allow me, I will correct the impression 
of your recent correspondents, who think the gyro­
static effect of the rotors of an electric locomotive 
resists the angular movement of the locomotive in 
going round a curve. A rotating body does not resist 
a change of plane unless it is free to gyrate, or turn 
on another axis normal to its axis of rotation. . For 
instance, a gyroscope does not resist the effect of 
gravity unless it is free to ' turn in a horizontal plane. 
In the case of the rotors, being held rigidly as they 
are in their bearings, the effect of gyrostatic action 
would be to simply lift on one bearing and bear down 
on the other, depending on the direction of rotation. 

Niles, Mich., Mitrch 26, 1907. . 
W. G. BLISH. 

The (lurrent Supplenlent. 

The current SUPPLEMENT, No. 1632, opens with a 
most interesting and exhaustive article on liquid crys­
tals and theories of life. In this article Prof. Leh­
mann's experiments with liquid crystals are instruc­
tively reviewed. The article is elaborately illustrated. 
Mr. Arthur P. Davis's discussion of the inundation of 
the Salton Sink is concluded. An excellent paper is 
that by Mr. William North Rice on the permanence of 
continents. Those of our readers who desire to learn 
how half-tone engravings for the SCIENTIFIC AMERICAN 

and other publications are made should read the arti­
cle in the SUPPLEMENT entitled "The Making of a Half­
Tone Engraving." The chemical composition of tool 
steel and the more important characteristics of high­
speed tools are considered by F. W. Taylor. In wind­
ing small induction coils, that is, those giving sparks 
up to and including two inches in length, the sec­
ondary may be formed of bare copper wire wound in 
layers on the primary helix instead of using insulated 
wire. How thus to construct small, induction coils 
with bare wire is very clearly explained by Mr. A. 
Frederick Collins. So clear is his text, and so elucidat­
ing the illustrations which accompany it, that any one 
should be able to construct a bare wire coil by the 
mere reading of the article. Dimensions are given. 
Mr. W. H. Wakeman writes on pumping devices for 
open tank service. The shortly expected return of 
Halley's comet renders particularly timely Mr. F. W. 
Henkel's article on the subject. 

. .  ' .  
Official Meteorological Summary, New York, N .  Y., 

March, 1 907. 

Atmospheric pressure: Highest, 30.57; lowest, 
29.55 ; mean, 30.07. Temperature : Highest, 7 5 ;  date, 
23d; lowest, 16 ; date, 7th ; mean of warmest day, 6 4 ;  
date, 29th ; coolest day, 24 ; date, 7th ; mean of maxi­
mum for the month, 47.9; mean of minimum, 33.6 ; 
absolute mean, 40.8 ; normal, 37.6 ; excess compared 
with mean of 37 years, +3.2. Warmest mean tem­
perature of March, 48, in 1903. Coldest mean, 29, in 
1872. Absolute maximum and minimum of this month 
for 37 years, 75 and 3. Average daily deficiency since 
January 1, -0.2. Precipitation, 3.80 ; greatest in 24 
hours, 1.03 ; date, 19th ; average of this month for 
37 years, 4.08. Deficiency, -0.28. Accumulated de­
ficiency since January 1, -2.00. Greatest precipita­
tion, 7.90, in 1876 ; least, 1.19, in 1885. Snowfall, 13.8. 
Wind: Prevailing direction, N. W . ;  total movement, 
8,813 miles ; average hourly velocity, 1�.8; maximum 
velocity, 58 miles per hour. Weather : Clear days, 
1 0 ;  cloudy, 10 ; partly cloudy, 11. Fog, 13th, 14th. 
Sleet, 12th. Thunderstorms, 19th. 
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BRANCH RAILWAYS BY THE TELPHERAGE SYSTEM. 
The building up of a vast railroad system like that 

of the United States is marked by two distinct periods : 
the first, that in which the main arteries of travel are 
pushed boldly out over the territory to be covered ; 
and the second, that in which these main lines are 
made accessible for the outlying regions they traverse, 
by the construction of branch or feeder lines. The 
railroad system of this country has passed through the 
first phase, and it is not likely that many, if any more, 
great trunk lines will be projected. Also, in the East 
and Middle West, the main feeders to the trunk line 
have been so far constructed, that they will serve the 
needs of the country for many years to come. The 
220,000 miles of track in the United States probably 
represent the sum total of trackage of the standard 
broad-gage type that would yield a profitable return 
on the investment, if it were worked with the full com­
plement of rolling stock that it is capable of carrying. 

At the present time the railroad situation may be 
said to be face to face with yet another phase of devel. 
opment, which will consist, not in the construction of 
heavy, broad-gage track carrying heavy rolling stock 
of the standard type, but of light railways, either of 
the narrow-gage surface, or of the light overhead type, 
cheap to construct, cheap to operate, and having a 
capacity, at least in the case of overhead lines, far ex­
ceeding that of any known system of land transporta­
tion. Although the narrow-gage railway has met with 
considerable favor in some European colonies, it has 
failed to meet the conditions of traffic in this country, 
its capacity being too small for heavy traffic, and its 
cost too great for the needs of those sparsely-settled 
districts where, for the present at least, freight and 
passenger movements must necessarily be infrequent 
and small in quantity. Nevertheless, the demand for 
some inexpensive and easily-constructed railway sys­
tem which would bring the vast farming districts of 
the West and Southwest into direct communication 
with the railroads is most imperative. Could some 
system of cheap feeder lines be devised, not only would 
the value of these farms be increased, but the settle­
ment of the sparsely-settled districts would be greatly 
stimulated ; for such a connection would rob the vast 
prairie lands of the West of those associations of 
loneliness and isolation which, doubtless, serve to pre­
vent many would-be settlers from making their homes 
there. 

The leading railroad men of the day have been de­
voting much attention to the system' of telpherage, 
which forms the subject of the accompanying illustra­
tions, with a view to adapting it to the needs of rail­
way service, and particularly to the demand, as above 
mentioned, for an inexpensive system of branch rail­
ways in sparsely-settled country. It is particularly 
suited to the conditions;  for it is cheap to construct, 
inexpensive in operation, and possesses a ilexibility 
as to capacity which is unequaled fly any other method 
of transportation. The nature of the construction and 
the simplicity of operation of the Common Carrier 
Telpherage System, as it is called, are clearly shown 
in the accompanying drawing, which was made from a 
description furnished by Mr. John Brisben Walker, 
of this city, who is the owner of the common carrier 
rights for the United States, and all the telpherage 
rights for Canada. In this view, a typical telpherage 
line is shown starting from the siding of a broad-gage 
railway, crossing a river, and running into the country 
to be served, say for a distance of from 20 to 30 miles. 
The construction is of the most economical kind. It 
consists of two lines of 8-inch by 10-inch stringers 
with 20-pound rail, carried at the outer ends of a series 
of trestle bents consisting of 8-inch by 8-inch caps, 
spiked down upon posts, which may be of sawed lum­
ber, or even of suitable lengths of common telegraph' 
posts. The "trains" are made up generally of sets of 
four light corrugated-iron cars, circular in section, 4 %  
feet in  diameter b y  16 feet i n  length. Each car i s  
supported b y  two light iron straps t o  t w o  two-wheeled 
trucks. The forward truck of the motor car is pro­
vided with a motor and a short trolley pole engaging 
an overhead trolley wire. The crossing of rivers, can­
yons, or precipitous valleys is accomplished by sup­
porting the cable or traveler wire from a series of 
suspender cables, paSSing over the tops of latticed to,\,­
ers, and guyed back to anchorages on either bank; 
the suspender wires forming a modified catenary, from 
which the traveler cable is supported at stated inte�: 
vals, as shown in the engraving. A notable advanta 
of the system is that the method of support or sUli' 
sion of the track or cable is capable of wide vaI'i; 
to suit the topographical difficulties of the cou!' " l " 
be traversed. Tunneling is unnecessary, since 
may be so developed as to cross the loftiest n�vtu� vwin&, 
without exceeding the maximum l?rade of four vant: " ,  
or, where rocky bluffs are encountered, it .may be sup­
ported on iron brackets attached at interval,s to the . 
sides of the bluff, as shown in the a ,ompanying en- · 
graving. 

In no character of country does "he telpherage SY"'i,_ 
teIp show to better advantage tha.a for transportation 
through the mountains. A railrf v 111 the West, which 
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has recently been completed, is said' to . include twenty 
tunnels in 20 miles of road-and any engineer , who is 
familiar with the extraordinarily , broken character of 
some' of the western canyons, will understand that this 
is quite a ,  possibility. When building a broad-gage 
mountain railroad ' through a precipitous canyon, the 
road must often be carried continuously either on 
trestle, in tunnel, or 
on a ledge of road­
bed which ' has to be 
blasted out of almost 
perpendicular cliffs, 
the side slope of the 
cut reaching, some­
times, several hun­
dred feet up the 
mountain side. It 
will be seen from our 
engravings that by 
the use either of 
light trestles, sus­
pended cables, or 
brackets and canti­
levers anchored into 
the rocky walls, " it 
would be possible to 
carry a telpher line, 
costing ' a few thou­
sand dollars p e r  
mile, through a can­
yon in which the 
construction of a 
standard-gage steam 
track would run up 
in cost to $100,000 
per mile and over. 

In addition to the 
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would suffice until the district had been developed, 
and a greater tonnage was available, when the smaller 

'equipment could be used on some newly-opened line. 
In addition to the cheapness of the line, the rolling 

stock, 'and the power plant, there would be a further 
economy in the character of the force required for 
op�ration, Since there ", ould be no locomotives or 
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cent of the telpher line were occupied by the telpher 
cars. The system would have a remarkable capacity 
for the carriage of ore, coal, or wheat in bulk; for if 
the line were occupied to one-foUl:th of its capaCity 
with loaded cars, traveling at 12 miles per hour, we 
would have the equivalent of a 4 'i2-foot pipe line 'deliv­
ering grain or similar substance at the rate of three 

miles per hour. The 
enormous 
w h i c h 

tonnage 
would be 

handled in this way 
can be readily un­
derstood. 

While speaking of 
the character of the 
cars, r e f  e r e  n e e  
should be made to 
an economy of no 
s m a  1 1  importance, 
which would be due 
to the fact that these 
cars could be carried 
d i r e c t  into c o a l  
mines, loaded at the 
headings, hauled to 
the telpher 1 i n e , 
loaded bodily i n t 0 
delivery trucks at 
t h e  i r destination, 
and dumped in the 
coal bin or cellar 
w i  t ,h 0 u t breaking 
bulk. 

cheap nature of the 
construction of t h e  
line, which in prairie 
and rolling I a n d  s 
can be built for 
$3,500 per m i l  e , 

.Method of Supporting Telpher Line from Overhead Cable" 
Carried on Trestles. 

Tunnels Avoided by Carrying Line Around 
the Face of the Bluffs. 

The im p 0 r t a n  t 
question of right of 
way is greatly sim­
plified by the fact 
that the construc­
tion of the telpher 
line involves a mini­
mum of interference 
with the property 

there is an equal economy realized in the construction 
of the rolling stock. The standard type of car for use 
under ordinary conditions would be cylindrical, with 
semi-spherical ends, and, being built of corrugated 
steel, it would possess considerable strength' for a very 
moderate dead .weight. The two hangers would be of 
strap iron, and, because of the comparatively small 
size and weight of the cars, the overhead trucks would 
be also of light construction. Further economy would 
be found in the comparatively small amount of elec­
tric power that it would be necessary to install at the 
opening of a new line. As the spe-ed of operation would 
only be about 12 miles per hour, a 20-mile line, such as 
would be built out from the steam railroad in order to 
tap one or two large wheat fields" say, on the level 
prairies of the northwestern country, could be operat­
ed with a plant of not , to exceed 100 horse-power. This 

heavy cars to handle, the train crew would be abol­
ished at a stroke, and the operating force would be 
confined to one OJ' two men at the power station. Even 
the switchmen would be unnecessary, for a train of 
cars could be automatically switched into a particular 
station, say 20 miles from the starting,point, by means 
of automatic trips, set to engage corresponding stops 
at the switch opening. 

The accumulated economies which are peculiar to 
the telpherage system, as outlined above, render this 
not only the cheapest system of transportation of 
freight, but the one having the greatest capacity. It 
is estimated that with a telpher line operating under 
favorable conditions, freight may be carried at a cost 
of one-twentieth of a cent per ton per mile, This 
would occur- when the line was loaded- to about one­
fourth of its full capacity;  that is to say, if 25 per 

over which it is car· 
ried; for the cars could traverse a field of wheat with­
out in any way interfering with the cultivation of the 
same. Furthermore, the system affords an excellent 
solution of the problem of overcrowded freight lines, 
such as the Erie Railroad presents ; since the capacity 
of such a road could be doubled by transferring the 
carriage of the coal to an elevated telpher line, built 
on the right of way on each side of the steam tracks, 
thus leaving the latter for the exclusive use of mixed 
freight and heavy passenger service. 

• I • • •  
The Bureau of Navigation at Washington reports 

that for the calendar year 1906 the vessels built in Am­
erica and registered numbered 1,045 of 393,291 gross 
tons ; for 1905, 1,05{ of 306,563 gross tons ; for 1904, 
1,065, of 265,104 gross tons; for 1903, 1,159, of 361,970 
gross tons:  and for 1902, 1,262, of 429,327 gross tons. 

TYPIcal View Showing Telpher L�ne Acting as Feeder to a Steam Railroad. 

BRAN CH RAILWAYS BY THE TELPHERAGE SYSTEM. 
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THE CARNEGIE TECHNICAL SCHOOLS, PITTSBURG, PA. 
BY DAY ALLEN WILLEY. 

The dedication of the new building intended for the 
library, art gallery, museum, and music hall of the 
Carnegie Institute at Pittsburg, calls attention to the 
group of Technical Schools, which is also a division 
of the Institute. While none of these is included in 
the new building, the magnitude of their scope, and 
the large membership of students who receive in­
struction in the various branches they comprise, make 
them one of the most important activities which are 
embraced in the Institute. The fund provided for es-
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was dedicated with . imposing ceremonies on 
April 1�, 1907, and reference was made to the 
various divis�l)ns of the Institute which will be 
located in it. The Technical Schools are situ­
ated in the Vicinity of the new building on a 
site comprising thirty-two acres of land ad­
mirably situated for the purpose. The site ad­
joins Schenley Park, in which the Institute 
building stands. While Mr. Carnegie tendered 
the city of Pittsburg in 1900 a fund for the 
establishment of the . Technical Schools, the 
buildings were not opened for students until 
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Testing the Strength of Materials. 

A Corner of the Foundry. 

city of Pittsburg, the many manufacturing suburbs of 
the community have contributed a large number, and 
it is evident that the various schools are reaching just 
the class of young people for whom they were especial­
ly intended. The buildings which have thus far been 
erected have a frontage of no less than 650 feet on 
Schenley Park, but the site they occupy has a total 
frontage of nearly a half mile, so that ample space 
is afforded for the proposed enlargements, which, 
when completed, will make this group one of the 
most extensive of its kind in the world. The archi­
tecture of the buildings, which is well shown in the 
accompanying illustrations, affords abundant light and 
ventilation, while, it may be added, the construction 
is practically fireproof. 

tablishing and maintaining the Technical Schools rep- . 
resents a considerable portion of the entire fund given 
by Mr. Carnegie to the city of Pittsburg-the amount 
aggregating nearly $20,000,000. 

In a recent issue of the SCIENTIFIC AMERICAN a de­
�cription was given of the splendid structure Which 

October, 1905. However, the people of Pittsburg and 
vicinity have already taken such advantage of the op­
portunities afforded for technical education, that dur­
ing the past year the average attendance has been 
nearly 800. 

While the great body of students has come from the 

The Carnegie Technical Schools as They A.re To-day. 

'I'he Carnegie Institute, Dedicated April 11, 1907. 

THE CARNEGIE TECHNICAL SCHOOLS, PITTSBURG , PA. 

From the standpoint of attendance, the School of 
Applied Science heads the group. Here about 500 
students take the ·various courses which it offers. The 
instruction is given to night as well as day classes, 
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A Class in Plumbing. 

and includes such important subjects as Metallurgy, 
Industrial Chemistry, Electr.o-Chemistry, Structural 
Design, Railroad Con'struction, Municipal Engineering, 
Generation and Transmission of Electricity, Testing 
and Designing of Electrical Apparatus, Machine De­
sign, Design of Prime Movers, Iron and Steel Manu­
facture, Location and Operation of Mines and Quarries, 
and Smelting and Refining. 

From these topics it is evident that the student who 
desires to engage in mining, electrical industry, to 
become a civil engineer or n1erely a shop machinist, 
can fit himself for his favored vocation. The routine 
includes not only· recitations and lectures, however, 
but practical demonstrations of subjects, as well as 
laboratory work, work in the field, and actual shop 
practice. It is calculated to complete the course se­
lected in the period of three years for day students. 
Recognizing the needs of many who are occupied dur-

their whole knowledge through practical operations 
in their daily employment. The system of instruction 
is adapted primarily to those pursuing mechanical 
vocations, advancing them along their chosen lines, 
preparing ' them to fill higher positions when oppor­
tunity arises, and developing their natural talent and 
skill. Modern conditions make it imperative that 
the future mechanic be trained in the trade school 
in the same way and with the same efficiency as the 
modern engineer is trained · in the engineering school, 
in view of the great growth and development of the 
country's manufacturing and building industries, 
which has created an enormous demand for properly­
trained mechanics. 

The calendar for the present year well illustrates 
the instruction given in this school. It embraces Ma­
chine Work, Pattern Making, Blacksmithing and Forg­
ing, Molding and Foundry Work, Plumbing, Bricklay-

The . SchoOl of Applied Science. 

ing the day, the Night School of Applied Science has 
been provided with courses covering five years, the in­
struction being given in Metallurgy, Industrial Chem­
istry, . Structural Design, Municipal Engineering, Gene­
ratioIl and Transmission of Electricity, Machine De­
sign, and Design of Prime Movers. 

The importance of art and design in technical edu­
cation is recognized by what is termed the School of 
Applied Design. . Although as yet but a beginning has 
been made in this direction, the interest shown indi­
cates that this section of the schools will in time be­
come one of the most important, since it gives the 
opportunity, both in the night and day sessions, for 
thorough instruction in such specialties as, for in­
stance, architecture, and offers exceptional facilities 
to those who are already employed as draftsmen for 
perfecting themselves. The instruction is modeled 
after the noted atelier system �f Paris, modified to 
suit American requirements. 

The School of Apprentices and Journeynien is di­
vided into . courses for each class of artisans, and it 
may be needless to say, it is closely associated with 
manufacturing industries of nearly all kinds. The 
aim of this school is to pre.pare young men for better 
and more remunerative service as machinists, pattern 
makers, blacksmiths, molders, plumbers, electrical wire­
men, sheet-metal . workers, bricklayers, house and sign 
painters, etc. The system of instruction has been de­
signed to give the students a broader knowledge of 
their trades than it is possible for them ta' acquire 
by ,work in shops or on buildings under the prevailing 
s'ystem of minute subdivision of trades, which has 
succeeded the ,.weIHried European system of appren­
ticeship, and has- deprived the American mechanic of 
the opportunity to acquire' a general training in his 
calqng . 

ing, Sheet Metal and Cornice Work, Electric Wiring, 
House and Hardwood Finishing, and Sign Painting. 
As in the other departments, ample provision is made 
for practice in the way of shop work, .whilE} mechani­
cal drawing and mathematics are essentials. 

The school for women is also divided into night 
and day sessions, and is specially notable for the 
variety of vocations in which instruction is given by 
experts. The young woman who enters the Carnegie 
School for Women has an opportunity to fit herself to 
become the matron or manager of such institutions as 
boarding schools, college homes, and children's homes, 
to become the housekeeeper or steward of a hospital, 
sanitarium, or hotel, to superintend the filing or re­
cording of accounts and other data in factories and 
stores, or to become the· secretary of the business or 
professional man or his confidential clerk. It will be 
recognized that the scope of instruction in this por-
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tion of the Institute is unusually broad, but in addi· 
tion it trains women in dressmaking and designing 
and other vocations, so that they can become of valu­
able assistance in such establishments as department 
stores, dressmaking shops, and in other similar lines 
of industry. It would be impossible to give all of 
the details of the branches of instruction which are 
included in this school, but it may be said that it 
gives a practical education in as many skilled voca­
tions for women as any institution in the United 
States, and has already trained a largl! number. 

In planning , the technical school, liberal provision 
was made for laboratory and shop work as well as 
study, recitation, and lecture. The mechanical stud­
ents have access to fifty different machines for wood 
and metal working, all of which are of modern design 
and driven by individual electric motors, in addition 
to a number of smaller power tools intended for vari­
ous purlXlses . .. One of the most interesting divisions 
is the materials laboratory, as it is called, where in­
struction and practice are given in machine design, 
prime movers, furnaces, and mill machinery. The 
laboratory contains nine sets of power-generating ap­
paratus. An individual power plant has been in­
stalled for operating the mechanism in the schools, 
as well as for lighting and heating the building. In 
itself it forms an interesting object lesson to the 
student. The engine is one of the latest designs of 
the Westinghouse horizontal gas engine of the two­
cylinder type, which is calculated to develop 470 elec­
tric horse-power at a speed of 150 revolutions per 
minute. The engine is direct connected to a 250-
kilowatt three�wire generator, furnishing sufficient 
electrical current for light and power. The flywheel 
of the engine is 13112 feet in diameter and weighs 30 
tons. For the purpose of economy, a Westinghouse 
gas engine of the vertical type is employed, develop­
ing 125 electrical horse-power. This is utilized when 
power and light are required but for a portion of the 

The Physical Laboratory. 

schools ; it actuates a 75-kilowatt generator. The 
schools are heated by hot water from a battery of 
boilers, the water being forced through the pipes in 
the various departments also by means of electrical 
power, a variable-speed motor being employed. 

As already intimated, provision has been made for 
the enlargement of the technical schools. The attend­
ance from year to year is increasing so rapidly that 
additional space will probably be required in the near 
future, although the present group of structures are 
of imposing proportions. 

The Technical Schools are in charge of Mr. Arthur 
A. Hamerschlag, director, and a faculty of sixty-six 
professors and instructors, the secretary of the schools 
being Mr. William P. Field. 

Announcement was made on April 5th of a gift of 
$6,000,000 from Mr. Carnegie to the Carnegie Institute, 
$2,000,000 of which is for the Technical Schools. 

. . The school . doe.s not attempt to develop skilled me­
clianics, but .Offers courses .01' instruction to supple­�ent the usual apprentice'ship, to strengthen the rea­
soning faculties, and to teach both the theory and 
the p.ractlce Qf the trad,es to those whQ are gaining 

A Class in Mechanical Drawing. 
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CAPT. FERBER'S AEROPLANE EXPERIMENTS. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICA_N. 

One of the first of the prominent French aeronauts 
to undertake experiments with aeroplanes is Capt. 
Ferber, of the artillery corps. Being a mathematician 
of great capability, he was able to make an extensive 
series of calculations upon the theoretical forms which 
should be best adapted for aerial flyers, and this he 
did at some length, though unfortunately these calcu­
lations ( which are of an exclusively mathematical na­
ture) a're not well suited for reproduction. It, must 
not be forgotten, however, that Capt. Ferber, besides 
being occupied with the theoretical part of the sub­
ject, is at the same time one of the first aeronauts in 
France to take up the construction of aeroplanes carry­
ing one or even two persons. He is, in fact, a pioneer 
In this work, which has now reached such a successful 
development in France. At present he is engaged in 
constructing a new aeroplane with which he expects 
to experiment in the near future. Concerning the 
worl{ which he has already carried out, he has kindly 
furnished the writer with the following information, 
together with views of his apparatus. 

In the first place, he decided to abandon the hori­
zontal or lying-down position of the aeronaut upon the 
frame, which is found to entail many disadvantages ; 
and in the newer forms of apparatus he a,dopted a com­
fortable seat for the pilot. No doubt this acts to in­
crease the air resistance to some extent, but this may 
be diminished in turn by using a light and inclosed 
frame which will have a suitably designed form with 
pointed end in order to bring the resistance down as 
low as possible. In the new design of flyer he adopted 
a tail of considerable length, which he found to be a 
decided advantage. 

Scientific American 
the motor outfit, following the progress. which has .been 
, made within a recent 'period In the construction of 
special light:wefght gasoline motors. The NO. 6 aero· 
plane was put through a series of trials at the grounds 
'which were arranged specially for the purpose at Nice. 
It gave but 6 horse-power, however, seeing that this 
aeroplane is in fact the apparatus which he used as 
far back as 1903, somewhat modified in the leading 

'l'he Aeroplane Carrying Two Men and Making a 
Long Glide. 

curves of the design ; and it has therefore a better all­
around f�rm. Up to ' this time Capt. Ferber experi­
mented with the aeroplanes attached to a wire when 
they were driven by the propellers, or, in other cases, 
they were allqwed to sail downward from an elevated 
point. However, he was able to make a direct flight 
through the air on the 27th of May, 1905, this being 
the precursor of the more recent successful flights of 
Santos Dumont and others. The power which was 
given on this occasion by the 6-horse-power motor was 

. accident happened to it, as during a severe wind storm 
it was injured to such an extent that it will have to 
be almost entirely rebuilt. This mishap has been un­
fortunate in delaying ' the work which Capt. Ferber 
expected to carry out. He may be prepared, however, 
to enter the field during the present season, where his 
long experience will place him in the foremost rank. 

. . .. -

What Indian Chil dren Are Taught. 

Coupled with the policy of Industrial training of 
Indian children, says the Superintendent of Indian 
Schools, is a desire to preserve the native handicraft 
of the Indian. While in the shop It Is planned to give 
each boy a general grasp of the essential principles 
and practical workings of the mechanical trades, yet 
the , arts of their ancestors are taught when it is found 
that the children take any delight In those things. 
Effort Is made to maintain the high artistic standards 
which have made Indian work famous and given it its 
greatest value. This involves the preserving of the 
symbolic tribal designs, and the using only of those 
dyes and materials which have been thoroughly tested 
by time and use. 

Where tribes are represented who are adepts in par­
ticular arts, more prominence Is given In the schools 
to Instruction in those native Industries. Thus in 
schools having a number of Navahoe or Moqui chil­
dren, competent training in blanket weaving is pro­
vided. Specific instruction is given in stringing th') 
warp upon the hand-made loom, carding and spinning 
of wool, and dyeing the threads to suit the pattern 
The native Indians of the south half of the Navahoe 
Reservation weave annually more than one hundred 

and fifty thousand 
dollars' w 0 r t h of 
blankets, and the 
quality is superior 
to that f o r  m e r  I y 
made. About one­
fourth of the sup­
port of these In­
dians is d e r i v e d 
from the sale of 
Navahoe blankets 
w 0 v e n under in­
struction given in 
the schools. 

Since the e x p e r  i -
ments of 1903 he 
has used side rud­
ders on the aero­
planes, and t h e  s e 
were built so as to 
have a powerful ac­
tion. He was, how­
ever, 0 b I i g e d to 
make a number of 
experiments in or­
der to find out · the 
best , design to give 
the rudders, for in 
the first trials . of 
the apparatus, when 
he came to work 
them, he found that 
they had turned the 
aeroplane in j u s  t 
the opposite direc­
tion from what he 

Capt. Ferber llaking the First Flight tn Europe with a 
Motor-Driven Aeroplane on May 27, 1 905. 

Capt. Ferber's 1 904 Apparatus With Triangular 
Vertical Rudders at the Ends. 

Beadwork is suc­
cessfully taught at 
the Cheyenne school 
In Oklahoma, a n d  
many articles made 
t h ,e r e are readily 
s o l  d. At Chilocco 
the girls are taught 
bead and d r a w  n 
w 0 r k ;  at Phamix, 
'Arizona, girls are 

Tbe aeroplane was raised with a wire, which was tben Cllt. �'he 6· horse-power 
motor drove the macbme a short d istance at a downward melme of 

The aeroplane is shown whlle m the air during one of tbe test fl.ghts wIth the 

desiguer aboard. Note the curves of tbe surfaces and 
expected. Another 14 to �O per cent. the lateral rudders for steering. 

modification came in 
as regards the general curve lines of the aeroplane 
system, and from an esthetic standpoint at least the 
ensemble seems to have gained somewhat over the pre­
ceding type. In place of using sliding surfaces hav­
Ing the form of skates upon the bottom of the frame­
work, he now employs a set of small rollers or wheels, 
so that the aeroplanes can be propelled easily along 
the ground by the action of the propeller. Since then 
many of the new aeroplane workers have adopted the 
idea of the wheels, as it enables the experimental 
flights to be easily carried out. Since 
J l�04 Capt. Ferber has made consider­
able progress in his new aeroplane de­
signs. Some of the forms which he 
adopted will be noticed in the accom­
panying views. The length of flight 
which he made in the different trials of 
the apparatus depends upon the experi­
mental grounds, seeing that the trajec­
tory is a straight line inclined at one­
fifth and traversed at the rate of 7l h  
meters (24.6 feet ) per second. 

not, however, enough to allow the a.eroplane to make 
a flight along the ground and above the surface, as 
was done later on, but it was sufficient to reduce the 
original flying angle of one-fifth to one-seventh. Capt. 
Ferber expects to mount a new 12-horse-power motor 
upon this aeroplane, and he will then continue his 
experiments in the hope of obtaIning some interest­
ing results. Not long since, he had the apparatus 

. stored at the "government balloon establishment of 
Chalais-Meudon, in the suburbs of Paris, and a serious 

taught blanket and basket making and bead work, 
while at the Pima training school basketry is taught. 
At some of the schools, especially in New Mexico, 
pupils are encouraged in pottery work, and some 
unique models in vases and jugs have been developed. 
Lace making and Mexican drawn work receive consid­
erable �ttention in the schools or" New Mexico. 

Th.ese instructions in handicraft are only in keeping 
with the revival of the arts in America, and their 
introduction into the curricula of various educational 

institutions throughout the country. 
But industrial training is not sub­

ordinated to instruction in the crafts. 
At the non-reservation training schools, 
where facilities are ample for giving 
practical instruction In the trades, the 
capabilities and aptitude of the pupil 
along certain lines are carefully noted, 
and he is given thorough and finished 
training, that he may be able, if neces­
sary, to follow a particular trade after 
leaving schooL Even in the reservation 
schools sufficient instruction is given to 
enable the pupil to build a barn or 
small house, and do such repair work 
as is necessary about the farm. 

The girls are carefully instructed in 
general housework. They are taught 
sewing, plain cooking, butter making, 
and the care of milk, etc. Cooking is 
one of the chief accomplishments which 
an Indian girl needs to make her a suc­
cessful housekeeper. To secure this, de­
tailed directions and graded sample les­
sons, correlating cooking with language 
and number work, are given. 

More recently he constructed an appa­
ratus having two places in tandem, and 
in this way he was enabled to take a 
second person upon the aeroplane, this 
being somewhat of a novelty. With this 
apparatus he made a series of flights, 
having on board the aeronaut Burdin, 
who occupied the front seat, while Capt. 
Ferber governed the maneuvers of the 
aeroplane from the rear seat. The 88 
kilogrammes ( 194 pounds ) Which were 
reserved upon the No, 6 aeroplane for 
the motive apparatus, including the mo­
tor complete with the fuel supply, be­
sides the transmission shafts and gears, 
the propeller, ' and the frame, repre­
sented but 4 horse-power in 1 901 and 
6 horse-power in 1903, but in 1 905 Capt. 

Capt. Ferber'S ·Experimental Apparatus for Testing the Efficiency of Screw 
Propellers. 

The system of industrial training, 
coupled with the crafts, is intended to 
bring civilization to the door of the 
Indian, rather than to undertake to 

Ferber was able to secure 12 horse­
power with the above weight. In his 
newer form of aeroplane he proposes to 
get 20 horse-power, or even more, out of 

The apparatus is driven by a 9-borse-power Bucbet motor wblch drIves two i-foot propellers mounted on a . single sbaft. Speeds of 56 miles an bonr have been made witb tbis apparatus. 
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bring him to civilization; and it is be­
lieved that the policy will strengthen 
the family ties and early sow the seeds 
of industry and selt-rellance. 
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ADJUSTABLE BORING TOOL. 
An improved form of boring tool of the class adapted 

to cut larger openings than are usually formed with 
an auger or bit, has recently been invented by Mr. 
John Dowling, of Olympia;' Washington. The tool 
comprises a shank terminating at its lower end in 
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ADJUSTABLE :BORING TOOL. 

an enlarged body, as shown at A in the engravings. 
The threaded portion of the body consists of a cap 
which is secured to the tool by means of screws thread­
(,d into the bottom. The main body of the instrument 
is formed with a transverse slot in which a pair of 
cutters, B, are seated. These cutters are held in 
place by the cap just referred to. The bodies of the 
cutters are. formed with rack teeth adapted to engage 
a pinion, 0, as shown in Fig. 3. This pinion is jour­
naled at its upper end in the body of the tool, while 
the opposite end projects through the bottom of the 
cap and is secured to or formed integral witlf a plate, 
D. The latter is revolubly secured to the bottom 
of the cap by means of screws. At the center of the 
plate is a slot adapted to receive a screw driver where­
by the pinion may be turned and the cutters moved 
outward, or drawn inward to any desired extent. The 
plate, D, is graduated to indicate by its position the 
diameter of opening for which the cutters are set. 
In use a hole is first d\'illed to receive the body of 
the tool, and then when t.he cutters are set at the 
proper sweep, they are firmly secured by means 'of 
screws, E. The boring then proceeds, the threads on 
the cap serving to feed the body of the tool into the 
work. When it is desired to increase the diameter of 
an opening that is too large to snugly receive the 
threaded portion of the body of the tool, a thimble or 
sleeve is provided which is both internally and ex­
ternally threaded. This thimble is screwed over the 
cap and its external thread serves to feed the tool into 
the work. If desired, a second thimble may be screw­
ed over the first, and by having several ·thimbles of 
various sizes the tool may be adapted to a wide range 
of work. 

•• • •  • 

LUBRICATOR FOR STREET RAILWAY MOTORS. 
The armature bearings of street railway motors are, 

as a rUle, lubricated with grease which does not op­
erate until the bearings have become heated by fric­
tion. Such friction entails a considerable loss of power 
and causes the bearings to become worn in a short 
time. In the accompanying engraving we illustrate 
an improved lubricator adapted for using oil, and thus 
obviating the difficulties encountered in other lubri­
cators. The lubricating oil is contained in a' rElservoir 
or chamber in the housing in which the armature 

LUBRICATOR FOR STREET RAILWAY MOTORS. 

Scientific American 

shaft or car axle is journaled. Threaded at its· lower 
end into the journal bearing is a tube A, which, near 
the journal, is formed with an aperture. This aper­
ture preferably flares inwardly. Over the tube A is a. 
casing B which is perforated to form a '  screen. Within 
the tube A is a tube 0, open top and bottom, which 
carries a sleeve of felt. The latter projects below the 
tube A and bears against the axle. In use the lubri­
cating oir passes from the chamber, through the per­
forations of the screen B, and through the aperture of 
the tube A, into the felt which surrounds the inner 

· tube, 0. The felt takes up and retains the oil and ap­
plies the same to the journal bearing. The outer 
screen, B, serves to prevent sand, dust, dirt, and other 
foreign matter from coming into contact with the felt. 
The inner tube, 0, is also formed with apertures which 
facilitate the distribution of oil on the felt in starting 
up the motor in the morning or arter filling the oil 
bo�. The inventor of this

' 
improved lubricator is, 

Mr. John W. Hinchcliff, of Jackson, Miss. 
• • • 

SCREW DRIVER WITH A CENTERING DEVICE. 
The difficulty of seating a 'screw driver in the 

head of a screw when the work is in an unhandy or 
obscure place, has led Mr. Clemence E. Hoffman, of 
Thomaston, Conn., to devise a radically new form of 
screw driver, which is here illustrated. This screw 
driver differs from the ordinary in having a double 
tip and a spring-actuated centering pin. The pin is 
mounted in a suitable bore in the screw driver and 
at the lower end it carries a rounded centering head, 
the tip being cut away at this point to allow for the 
head. A recess is formed near the lower end of the 
screw driver, exposing the pin, which, at this point, 
carries a spring seated between the upper end of the. 

SCREW DRIVER WITH A CENTERING DEVICE • 

recess and a shoulder on the pin. This spring serves 
to press the pin downward so that the head projects 
beyond the tip of the screw driver. In using the 
screw driver it is necessary to have screws of a spe­
cial form, such as are clearly .shown in the engraving. 
The screw heads are provided with a double groove 
and a central recess adapted to receive the centering 
head. In operation the screw is set in position and 
the screw driver tips are quickly applied to its 
head. The centering head of the pin can now be 
moved across the upper face of the screw head until 
it lodges in the central recess. The screw driver will 
then be forced downward, and at the same time ro­
tated. As this takes place the centering pin will serve 
as an axis on which the screw driver may turn, and 
when the tips arrive over the grooves. in the screw 
head, they will at once drop into position, after 
which the screw driver may be used in the ordinary 
manner. The screw driver, having a double tip, is 
much stronger and less apt to break than those having 
one tip. The invention is applicable to round-headed 
machine screws and round-headed wood screws, as 
well as to the type of screw shown in the illustration . 

.. I . '  • 
ARMORED-CONCRETE RAIL WAY TIE. 

In the accompanying engraving we illustrate an 
improved railway tie of the armored-concrete type. 
The tie is simple in construction and comparatively 
inexpensive to manufacture, as it employs only such 
materials as may be commonly found in the market. 
The plate shown at A is an ordinary trough plate with 
its flanges flaring outwardly. In order to prevent end­
wise displacement or creeping of the plate, the flaring 
flanges are bent to vertical position at various points_ 
as indicated at B. In constructing the tie the trough 
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:is ;in-verted and filled with concrete, which is molded 
to the desired thickness. Near each end of the tie a 
pair of bolts are molded in the concrete with their 
heads . bearing against a plate imbedded in the bot­
tom IOf the tie and their threaded ends passing through 
the oarmor A. These bolts are adapted to receive clips, 
such ,as shown at D, for securing the rail to the tie. 

ARMORED-CONCRETE RAIL WAY TIE. 

Fig. 1 shows a special construction for supporting an 
insulated rail, such as the power rail of an electric 
railroad. A plate ° of wood, fiber, or other insulating 
material, is placed between the rail and the armor E. 
The bolts which hold the clips D are countersunk and 
bear against a plate G. In order to provide additional 
strength to the tie, a plate F is embedded therein. 
The clips D are of unique form. They consist of solid 
blocks of metal so cut as to present the appearance of 
two' square plates, one ' displaced with respect to the 
other and overhanging it on two adjacent sides. Evi· 
dentl�, if the Clip is reversed, the opposite two sides 
of the second plate will overhang the first plate. This 
provides four edges for each clip, which may be used 
to overlap the base of the rail and secure it to the tie. 
The inventor of this railway tie is Mr. Henry S. Kil· 
bourne, 33()1h Deaderick Street, Nashville, Tenn. 

• • • 
STANCHION FOR CATTLE. 

In order to give to cattle a certain liberty of motion 
when in their stalls, Mr. John H. McGuire, of Heuvel· 
ton, New York, has invented an improved stanchioJ;l, 
which we illustrate herewith. This stanchion is so 
arranged that it may be rotated, or be moved forward 
and backward by the . animals secured therein. It 
comprises a pair of upright bars pivoted at the bottom 
so that they can be swung toward or from each other. 
After placing the head of the animal between these 
bars, they. are swung together and their upper ends 
are secured by means of a spring latch. A pair of 
guide rails serve to guide the motion of the bars. 
These rails are carried on a pivot bolt, the upper end 
of which engages a slot in a bracket secured to the 
ceiling or beam overhead. The block to which the 
lower ends of the bars are hinged is also mounted on 
a pivot and the pivot is free to move in the slot in a 
bracket secured to the !Joor. These slots are arranged 
to permit a limited foryvard and rearward motion to 
the bars, which have as well a pivotal motion on 
the pins. The upper ends of the bars are connected 
by links to a plate mounted on the upper pivot bolt. 
The latch or locking bar is also. mounted on this pin 
below the plate and is connected therewith by a spiral 
spring. The latch is formed with notches on' opposite 
sides in which the upright bars are held against the 

STANCHION FOR CATTLE. 
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tension of this spring, so that when the latch is turned 
clear of the bars they will swing to the position shown 
by dotted lines in the engraving. When the bars are 
drawn together the spring reacting on the latch causes 
the latter to snap over the ends of the bars and lock 
them fast. The bars are not centrally pivoted at their 
lower ends, and their upper ends are cut away at one 
side so that by reversing one or both of the bars the 
stanchion may be adjusted to three different sizes to 
accommodate different sized animals. 

total number of records gives the number of miles, 
and the time between records indicates whether the 
machine was making 12, 20, 30, or 60 miles an hour. 

hours are entirely distinct from each other. The 
spiral screw is engaged in such a manner that the 
clamp can be released and the drum instantly re­
volved or set, so that the recording pen can be brought 
to any desired minute or point on the chart so as to 
register the time of starting the machine. 

The construction is exceptionally rigid, so that no 
amount of jarring can disarrange the mechanism or 
affect the accuracy of the clock movement. The case 
can be made of polished mahogany or aluminium, and 
the outside dimensions are only 5 x 4 x 3 inches, so 
that very little space is taken up on the dashboard. 

On the automobile is an adjustable clamp having a 
sprocket engaging with another sprocket mounted on 
the hub of the wheel. Each revolution of the wheel 
is carried up to the recording instrument on the dash­
board by a flexible shaft having mounted at its upper 
end a pivotally supported �orm shaft arranged to 
mesh with the gear wheel. This gear wheel has the 
required number of teeth, so that one revolution of the 
wheel represents an exact mile covered by the auto­
mobile wheel. The gears can be arranged to correctly 
record a mile regardless of the diameter of the auto­
mobile wheel. 

The principle of construction is shown in the ac-
• • 

RECORDING AUTO SPEED METER. 
This ingenious device should meet with great favor 

among automobile owners, as it fills a long-felt want 
for an instrument that will give a written record of 
the performance of the machine for twenty-four hours. 

The record forms a diary by which the automobilist 
can see at a gllince how many miles have been run 
during the · twenty-four hours, the exact moment the 
start was made from any point, and the exact moment 
the destination was reached, as well as the number of 
miles covered, the rate of speed between each mile 
post, and also the number and duration of the stops. 

The chart is 12 inches long, divided into four sec­
tions of six hours each. These are sub-divided into 
hours, half hours, quarters, and 5-minute spaces. As 
the hour spaces are 2 inches long, the records of each 
mile are very legible ; in fact, 60 miles an hour can be 
recorded without difficulty and easily read at a glance. 

Mounted in the center .of the gear wheel is a shaft 
having at its end a cam engaged with a pen lifter, 
so at the complete revolution of the gear wheel or at 
the completion of the mile the cam allows the pen to 
drop down and make the recording mark on the chart. 

A novel feature of the arrangement of the gear 
wheel is that it can be disengaged from the worm 
shaft and revolved by hand so as to bring it to zero, 
thus avoiding the necessity of running the machine a 
portion of a mile before the starting point can be 
recorded. 

As an illustration of such a record, suppose a run 
was to be made from New York to Philadelphia, the 
start being made at 9 o'clock A. M. From 9 o'clock to 
9: 45 thirty records are made; this shows thirty miles 
were covered, at a rate of speed of forty miles an 
hour. From 9: 45 to 10 o'clock no records are made 
or the chart is blank, showing the machine was not 
in action during that period. From 10 until 10 : 15 
fifteen records are made, or a speed of sixty miles an 
hour has been accomplished;  and so on until Phila­
delphia is reached at 1: 40 P. M., when the last record 
is - made. The records show that it took four hours 
and forty minutes to cover the entire distance. The 

RECORDING AUTO SPEED METER. 

The pen is made of non-corrosive metal so as not to 
become clogged by the ink. The capacity of the pen 
fountain is sufficient to carry a week's supply of ink 
without refilling. The pen is suspended on a flexible 
steel band, so that no amount of jarring will cause a 
false record to be made or allow the ink to come out 
excepting at the completion of a mile or when the pen 
is allowed by the cam ·to mark the record. 

RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

BODY - CONFORMER. - C. MUNTER, New 
York, N. Y. This corset device is adapted for 
rectifying the shape of the body at the hips and 
luwer pur tion of Lhe trunk, wherein a pliable 
material, such as cotton or silk cloth fabric, 
is cut in such a way as to be given a skin­
tight fit to the body at such points by reason 
of the peculiar shape of the device, and, fur­
ther, by reason of an arrangement of laces 
running through eyelets, the individual laces 
being joined to belt-straps connected by a 
buckle or its equivalent at the front of the 
device. 

APRON-SUPPORTER.-J. ct. KOUNTZ, Wells­
ville, Ohio. In this instance, means p rovide 
for supporting aprons worn by butlers, hotel­
waiters, etc., and especially where the support 
is removed in laundering, and the inventor has 
for his object improved supporting means not 
only adapted for effectively supporting an 
apron on the user of the article, but which 
shall be readily attachable and detachable, 
providing for interchange of aprons, as occa­
sion requires. 

CLAS P.-J. W. ALBIN and D. C. RICKETTS, 
Babylon, N. Y. This clasp is such as used for 
garment-fasteners. The invention is especially 
applicable in the t;onstruction of cuff-holders, 
but is for use in various connections. The 
device may be readily applied, and has a de­
sirable flexibility, adapting the same to move­
ments of the parts of one's body. 

MIXED WHALEBONE FOR BODICES.-
E. M. BOSSUET, 49 Boulevard Haussmann, 
PariS, France. This stay is extremely flexible 
and can be folded upon itself many times with­
out breaking and the combination is much 
more resistant than the genuine whalebone, 
while possessing all its flexibility. The inven­
tion comprises a stiffener of two strips of re­
silient flexible material acting as a spring and 
a thin sheQt of cork of a width and length 
equal to the strips, and interposed therebe­
tween and to which the same are glued. 

companying illustration. The clock movement is sup­
ported on a stationary shaft, around which it revolves, 
carrying a drum on which the record sheet is at­
tached. The clock is geared to revolve four times in 
twenty-four hours, and one end of the shaft has a 
spiral thread so arranged that one revolution of the 
clock and drum causes the record chart to move hori­
zontally one-quarter of an inch. In this way the 
records of the second, third, and fourth period of six 

The entire construction of the instrument is such 
that any one can mount the instrument on an automo­
bile without difficulty. A patent covering its construc­
tion has been secured by C. F. Iszard, 241 Hansberry 
Street, Germantown, Philadelphia, Pa. 

moisture and to insulate this support more ef- vines that may be outside a row of corn, for 
fectually, especially the portion adjacent to the example. It not only cuts and eradicates vines 

insulator-pin. or weeds, but it pushes them midway between 

mometers in which the return of the mercury 
to the bulb is brought about either by shaking 
or by centrifugal action ; and the object is to 
enable the operation to be performed with the 
mimimum of trouble and without the liability 
of the thermometer slipping from the fingers 
and being broken. 

INSULATING-CLAMP.-T. B. LEE, Char­
lotte, N. C. The main object of the inventor 
is to improve upon devices now in use, and to 
provide a clamp upon which as much strain 
may be put as may be necessary to hold the 
wire from slipping and to give it such clamp­
ing effect as to throw a required amount of 
friction on the wire, and to allow for more or 
less slipping over the top of the insulator. It 
consists broadly of an insulator-clamp compris­
ing two separate sections to embrace the in­
sulator-neck and suitable means for clamping 
the sections together. 

INDICATOR.-C. VERSTEEG, Ashton, S. D. 
The p resent invention is an improvement over 
the device shown in Letters Patent formerly 
granted to Mr. Versteeg, and comprising an 
open electric circuit, including a signal to be 
operated b y  the contact of the terminals of 
the circuit, said terminals being arranged 
within the bin in position to ' be moved into 
contact by the movement of the grain when it 
reaches a predetermined depth in the bin, and 
in means for p reventing the direct contact with 
the grain of the contact-points, while per­
mitting their movement toward and from each 
other. 

ELECTRIC MEDICAL APPARATUS. - C. 
V AN BERGH, Winnipeg, Manitoba, Canada. An 
object of the invention is to provide means for 
interrupting a current generated by a battery 
of any suitable kind, and, furthermore, to pro­
vide an interrupter which may run at very 
low speed and is n oiseless in its operation. A 
special form of motor operates at such low 
speed that the current passing through it may 
be interrupted, and .the intervals are so con­
trolled as to correspond in time with the pul­
sations of the heart of the person treated. 

the rows. 

Of General Interest. 

DEVICE FOR INSERTING EXPLOSIVE 
CHARGES.-R. TORRAS, BrunRwick, Ga. The 
invention refers to a device for use in con­
nection with the insertion of explosive charges 
beneath stumps, rocks, sunken ships, or other 
bodies which it is desired to remove ; and the 
object thereof is to provide a device simpler in 
construction and easier to operate than any 
heretofore known. 

MUSIC-LEAF TURNER.-F. W. McNEIL, St. 
Louis, Mo. The object of the invention is to 
p rovide a device by which the leaves may be 
turned either to the right or left by a mu­
sician using either a knee-lever o r  one of the 
handles. It comprises a plurality of pivoted 
arms having clamps to hold the leaves and 
provided at their pivot with segmental pin­
ions which are successively engaged by racks 
carried by a sliding bar which is actuated by 
a pawl upon the movement of an operating­
rod to either the right or the left. 

APPLIANCE FOR SLIDING DOORS.-M. 
LOGAN, Plymouth, Ind. The object of this im­
provement is to p rovide a door with an ef­
fective and comparatively inexpensive means to 
keep it in engagement with the supporting rail 
or track and to prevent looseness or shaking 
at the bottom of the door, which, if un­
guarded, is the source of serious inconvenience, 
especially in windy weather. 

APPARATUS FOR EXTRACTING BY­
PRODUCTS FROM WOOD.-T. NEWNHAM, 
White Springs, Fla. This patent provides an 

VAULT-COVER MOLD.- J. H. DENNEY, 

Portland, Ind. In this operation of the device 
a series of wood forms are placed in position 
on a pair of strips and a lower matrix is 
placed thereon. An upper rna trix is then 
placed in position, being retained in it by the 
top wood forms. The plastic material is then 
pou red into the space between the rna trices 
through the perforations for the reception of 
prints for cores. and after the setting of the 
cover it is removed from the mold. 

THIMBLE.-E. BARNETT, Atlanta, Ga. In 
the present patent the object of the invention 
is to p rovide a new and imp roved finger­
Shield, more especially designed to facilitate 
the fastening · of pin-tickets to cloth or other 
articles of merchandise without danger of in­
jury to the fingers of the user. 

Hardware. 

HASP-FAS'I'ENER.-C. L. BAILEY, Morris, 
Ind. Tel'. The invention is particularly 
adapted for use in connection with a hasp and 
staple, and to so construct the latch that it 
will be carried by the hasp in position for 
locking engagement with the staple, and, fur­
ther, to so construct the said latch that the 
latch and hasp may be simultaneously operated 
by one hand, thus rendering the device desir­
able upon barn and similar doors as well as 
upon the doors of twine-boxes for reapers, 
binders, and the like. 

apparatus for distilling wood, whereby essen- Machines and Mechanical Devices. 
tial oils and other useful products are ob- COMBINATION POWER-MACHINE.-G. M. 
tained therefrom-such as turpentine, creosote, VROOME, Castleton Corners, N. Y. The patent 
tar, and alcohol-by one continuous distilling shows a mechanism for producing power with 

Of Interest to Farmers. operation without the necessity of interrupting the rise and fall of the tides and the inven-
PORTABLE FEEDER FOR THRESHING- the operation at any time to feed a new sup- tion provides a pit or well the top of which 

MACH INES.-D. STILL, Milton, Ore. The im- ply of wood or to draw off the by-products. has inlets and outlets for the tidal water. A 
provement comprises a portable wagon-like CAN AND MEANS FOR VENTING AND float has a guided movement in the pit and 

Electrical Devices. body mounted on wheels for transportation, CLOSING SAME.-J. W. HEARN, New orleans, ' carries a rack-bar, which operates through suit-
INTERLOCKING TERMINAL BASE. - L. provided with longitudinal and transverse feed- La. The invention relates to cans and means able gearing and drums to raise a weight as 

STEINBERGER, New York, N. Y. Mr. Stein- aprons and picking and feeding devices, where- for closing the same-such, for instance, as the float rises, and as the tide recedes the 
berger's invention relates to terminal bases by grain is fed to an elevator leading to the shown and described in the Letters Patent of downward movement of the weight sel'Yes to 
used in telephony and analogous arts, his more feed-table of the thresher, the body being also the United States formerly granted to G. H. give a movement to a power-shaft in the same 
particular object being the production of built- provided with a derrick to facilitate the load- Dunbar. The object is to p rovide a can and direct�on as the movement given directly to 
up terminal bases of composite characters ing of the grain into the same and the feed- means for venting and closing the same ar- i t  by the float. 
made of separable parts capable of interlocking . aprons of the device being connected by a ranged to allow convenient venting of the PULVERIZER.- N. SPURGIN, Ottawa, Ill. 
and provided with appropriate electrical con- suitable power-transmission shaft arid universal filled can during the steaming and cooking The principal objects of the invention are to 
dit ions. Preference is given for the use of the joint to the power mechanism of the thresher. p rocess and to permit ready sealing of the can provide means whereby the material upon en­
well-known insulating material designated as CORN-HUSKING MACHINE.-W. S. RUSE, after the cooking and venting process is com- tering the machine can be acted upon _by a 
"elect rose," in the construction of the base- Twin Bluffs, Wis. In the present patent the p,Jeted. stronger force than that applied after the ma­
sections. It has many of the properties of invention has reference to certain improve- CAN-OPENER.-F. GARRECHT, Idaho City, terial is partially pulverized and to provide 
hard rubber. ments in corn-hUSking machines, and, more in Idaho. One object of the inve.ntion is to so means for adjusting the walls of the pulver-

INSULATOR-PIN AND SUPPORT THERE- detail, involves an attachment for said ma- construct the opener that it will lie flat on izer-chamber in such a manner as to take up 
FOR.-L. S'rIDINBlllRGER, New York, N. Y. The chines whereby the machine is p revented from the top of the can where it is usually applied wear and yet furnish a substantially circular 
more particular object in this case is t o  pro- clogging up, and all danger to the operator is and bave no projecting points from it, which interior at all times. It is especially adapted 
vide a type of pin which can be securely obviated. is a source of much inconvenience in packing for use in disintegrating clay and similar sub-
mounted upon a cross-arm in such manner as VINE AND WEED CUTTER.-C. F. HIP- cans where this style of opener is used. An- stances. 
to protect the same against undue action of PARD, Minonk, III. One purp ose of the inven- other object is to prevent accidental displace- MACHINE FOR MAKING COMPRESSED 
moistUl'e and also against strains du� to the 

I 
tion is to p rovide a cutting attachment adapted ment of the opener from the top of the can. BUNGS.-C. SEYMOUR, Defiance, Ohio. This 

Weight and to the swaying of the wire or for ready application to any type or size of CI,INICAL THERMOMETER.-W. P. GRAF- machine makes compressed bungs from a flat 
cable. Another object is to p rovide a cross- cultivator and which will accomplish most ef- TON, 1 The Village, Old Charlton, Kent, Eng- stick of wood and is arranged to insure a com­
arm wbich will less readily retain snow or fective work in killing any kind of weeds or land. The invention relates to clinical ther- .plete automatic action for feeding the stick 
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intermittently the desired distance for cutting 
off a square blank from the stick for the for­
mation of the bung, for trimming the square 
blank to form a cylindrical blank and to com­
press the same into a bung of truncated-cone 
shape, and for stopping the machine when the 
end of thll stick is reached. 

PriIne Movers and Their Acce!!lsories. 

ELASTIC-FLUID TURBINE. - DEN-IcHIRO 
NISHIZAKI, No. 1 Tsuna-Machl, Mita, Tokyo, 
Japan. In operation, the fiuid enters through 
throttle-valves and by the nozzles is directed 
against the innermost series of blades on the 
high-pressure side of the turbine. After having 
acted upon the innermost ring interposed 
guides defiect the fiuid to the next ring of 
blades until the outermost ring has been acted 
upon, after which the fiuid is defiected by 
guides toward the axes of the checking-valves, 
which are lifted into a chamber and from 
thence through to a chamber arranged circum­
ferentially of the casing. From the latter 
chamber fiuid is admitted by means of the 
check-valves through passages to the outer­
most ring on the low-pressure side, and after 
having acted upon all the rings on this side 
the fiuid passes into the interior of the oasing 
and to the condenser through an opening. Mr. 
Nishizaki has patented another elastic-fiuid 
turbine, which is an improvement on his co­
pending application formerly filed, and is de­
signed especially to diminish losses of heat by 
radiation through the walls between successive 
pressure-chambers and to reduce axial thrust 
and obtain axial balance, as well as to di­
minish frictional loss to a minimum by re­
ducing the number of running-wheels without 
sacrificing efficiency. 

TURBINE - REGULATOR. - DEN - ICHIRO 
NISHIZAKI, No. 1 Tsuna-Machl, Mita, Tokyo, 
Japan. This invention relates to a system of 
elastic-fiuid-turbine regulator to be used in 
connection with elastic-fiuid turbines claimed 
in Mr. Ni shizaki's previous applications ; and 
its objects are to obtain results of very sensi­
tive speed regulation with said turbines by 
reducing friction of the working parts of the 
regulator to the minimum, as it is known that 
friction destroys the sensitiveness of the regu­
lator. 

STEAM-TURBINE.-A. BONOM, New York, 
N. Y. In this case the invention has reference 
to steam-turbines, and the general purpose of 
the improvement is the p roduction of a tur­
bine which will be economical in steam con-
sumption and of high efficiency. More specifi­
cally, the object is to p roduce a turbine which 
will be of compact form and in which the 
steam-space enlarges with the expansion of the 
steam. 

Scientific Alllerican 

uerles� 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 01 
no attention will be paid thereto. This is for 
our information and not for publication. 

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

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

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

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

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

Books referred to promptly supplied on receipt of price. 
Minerals sent for examination should be distlnctl1 

marked or labeled. 
( 10491 ) L. B. J. asks: I am confused 

on this problem : Hiscox says, in HGas, Gaso­
line, and Oil Engines," page 65, "having 1 20 
volts 24 amperes, resistance was cut in to 
give 110 volts and 21 amperes." Now, what 
was this resistance ? I compute as follows : 
120 less 110 gives 10 volts as the drop, which 
divided by 21 gives about 0.5 of an ohm -as the 
resistance. Yet 120 volts through 0.5 ohm re­
sistance gives, as I understand, 240 amperes. 
I know that I must be wrong. Please explain 
in Notes and Queries. What if the amperage 
was 1, 12, or 48 instead of 24 ? In these cases 
what would be the resistance and tbe -amper­
age ? That is, in dropping to 110 volts. A. If 
with 120 volts 24 amperes fiow, the resistance 
must be 120 divided by 24, or 5 ohms. If 
with 110 volts 21 amperes fiow, the resistance 
must be 1 1 0  divided by 21, or 5.24 ohms. The 
resistance needed to make this change is 0.24 
ohm. If with 120 volts 12 amperes fiow, the 
resistance must be 120 divided by 12, or 10 
ohms. As the resistance was 5.24 ohms when 
with 11 0 volts 21 amperes fiow, we must add 
4.75 ohms to bring about the change. In the 
s-ame way for any other numbers. 

( 10492) T. J. writes : Will you please 
inform me how to bleach yellow feathers white 
on a live bird ? A. Peroxide of hydrogen is the 
only chemical that can be used on a live bird 
without danger to the animal. This chemical 
is, the one that is extensively used for bleach­
ing hair. 

teriorated in quality through constant remelt­
ing, other than by adding old type metal or 
new linotype metal ? A. Linotype metal for re­
melting should be kept free from all substances 
which do not belong there. The addition of a 
very little zinc or brass, etc., will make the 
metal unfit for use. The addition of type, 
stereotype or electrotype plates should also be 
avoided, as these are made on different for­
mulas, and would, of course, change your mix­
tures. If your metal WOrlts poorly, send a 
sample to a reliable concern for analysis, who 
will supply you with a "tempering metal" to 
suit the condition of your metal. 

( 10496 )  B .  G. W.  asks how t o  charge 

be filed and cut without a great deal of diffi­
culty. Pieces to be turned are first roughly 
shaped on the grindstone, then turned and 
polished with pumice stone, putting on the final 
polish with rottenstone. Irregularly shaped 
pieces are filed and ground, then smoothed 
with pumice stone and water, and finished 
with rottenstone. The rottenstone is some­
times mixed with sulphuric acid full strength, 
or slightly diluted, to heighten the polish. 2. 
Rough shells are polished by first grinding 
them gn a -coarse stone, then smoothing them 
with pumice stone and water on a buffer wheel 
or with a hand polisher, and finishing with 
rottens tone. 

magnets. A. Correspondents frequently ask the ( 10499) A. N. M. asks how to color 
following questions, which are fully answered meerschaum. A. Ordinarily the pipe is boiled 
in their order : 1.  For a, plain description of for coloring in a preparation of wax which 
how to p roceed in order to charge a straight is absorbed, and a thin coating of wax is held 
bar of steel with sufficient magnetism to give it on the surface of the pipe, and made to take 
the power of lifting fo�r times its own weight. ,' a high polish. Under the wax is retained the 
Also how to proceed wIth horseshoe and other oil of tobacco, which is absorbed by the pipe, 
forms. 2. The name of the best brand of and its hue grows darker in proportion to 
steel to use·-Jessup's, chrome, black diamond, , the tobacco used. A meerschaum pipe. at first 
tool or machinery. How to temper. 3.  Is there I should be smoked very slowly, and before a sec· 
any gain in allowing the bar to remain under , ond bowlful is lighted the pipe should cool off. 
the infiuence of the current for a long time, or This is to keep the wax as far up on the bowl 
does it receive the full charge instantaneously ? as possible, and rapid smoking will overheat, 
In fact, we would like some information on driving the wax off and leaving the pipe dry 
this subject that we can rely upon. A. 1. The and raw. A new pipe should never be sm .. ked 
quickest and best way to magnetize steel bars outdoors in extremely cold weather. 2. Fill 
is to place them centrally in a suitable coil, the pipe and smoke down about one· third, or 

'and then connect the helix with file wires t o  the height to which you wish to color. 
from a dynamo-electric machine or powerful Leave the remainder of the tobacco in the pipe 
battery for a few seconds, remembering to and do not empty or disturb it for several 
break the cur;�nt before removing tbe magnet weeks, or until the desired color is obtained. 
from the coil. If the source of the current is When smoking, put fresh tobacco on the top 
a dynamo machine, the coil should be about and smoke to the same level. 3. When once 
2Y., inches long and should consist of 10 or 12 burnt the pipe cannot be satisfactorily colored, 
layers of No. 12 magnet wire. N a battery unless the burnt portion is removed and the 
is used, a coil 1 Y., inches long, composed of 14 surface again treated by the p rocess by whick 
or 16 layers of No.  16 magnet wire, will be m eerschaum is prepared. The coloring is pro­
the best. The internal diameter of the coil duced by action of the smoke upon the oils 
should be only large enough to admit the bars and wax which are superficially on the exterior 
easily. A battery of six Grenet elements, each of the pipe, and are applied in the process of 
having an effective zinc surface of 3-0 square manufacture. 
inches connected in series, will do the work 
very well on small magnets ; such, for in­ ( 10500) A. G. H. asks for rules for 
stance, as are used in telephones. Where a calculating speed of pulleys. A. The diameter 

of the driven being given, to find its number of 
revolutions. Rule.-l\(ultiply the diameter of 
the driver by its number of revolutions, and 
divide the p roduct by the diameter of the 
driven ; the quotient will be the number of 
revolutions of the driven. Example.-Twenty­
four inches diameter of driver X 150, number 
of revolutions, = 3,600 -;- 12 inches diameter of 
driven = 300. The diameter and revolutions of 

number of magnets are to be made at one time 
the bars may be passed in a continuous line 
through the coil, always keeping three bars in 
contact end to end, adding one above the coil 
before taking one off below. In this manner 
sixty bar magnets have been strongly charged 
in ten minutes. Horseshoe magnets cannot be 
charged so readily. There are two or three 
ways of charging them. One way is to place 
them in contact with the poles of a very strong 
electro-magnet, removing them after breaking 
the current ; another method is to place each 

( 1049 3) H. B. asks: At how many limb of the magnet in a coil adapted to the 
Pertainina to Vehicles. 

revolutions a minute could a solid cast-iron current to be used, and still another method is '" 
. ' disk be run with safety-the disk having the , to employ a single coil, inserting one pole of 

the driven being given, to find the diameter of 
the driven, that shall make any given number 
of revolutions in the same time. Rule.-Mul­
tiply the diameter of the driv�r by its number 
of revolutions, and divide the product \<)y the 
number of required revolutions of the driven ; 
the quotient will be its diameter. Example.­
Diameter of driver (as before) 24 inches X 
revolutions 150 = 3,600. Number of revolu­
tions of driven required = 300. Then 3,600 
-;- 300 = 1 2  inches. The rules following are 
but changes of the same, and will be reailily 
understood from the foregoing examples. T o  
ascertain the size o f  the driver. Rule.-Multi­
ply the diameter of the driven by the number 
of revolutions you wish to make, and divide 
the p roduct by the req'uired revolutions of the 
driver ; the quotient will be the size of the 
driver. To ascertain the size of pulleys for 
given speed. Rule.-Multiply all the diameters 
of the drivers together and all the diameters of 
the driven together ; divide the drivers by the 
driven ; the answer multiply by the known 
revolutions of main shaft. 

. JAC.K.-W. UM STE�D, Jerseyto.wn, P�. ThIS 1 following dimensions : Diameter, 5 feet 6 I the magnet into the coil in one direction, then 
InVentIOn relates to Jacks, and IS partIcularly inches ' thickness at hub, 4 inches ; and taper- ' breaking the current, and inserting the other 
useful in connection with devices of this char- ing to '.4 inch thickness at the rim. We I pole into the coil from the opposite direction. 
acter to be used for raising wagons off the mean, of course, if this were running free, and It is well to remember that the magnet will be ground for the purpose of removing the wheels. were not acted on by any other forces ex- very much impaired if the current is not An object Is to provIde a device of this kind cept centrifugal force. A. The disk may be broken before removing it from the coil. The 
which can be used at various heights from the run at a speed of 550 revolutions per minute secret of success in charging magnets is to 
ground without adjustment and which can be with a safe factor of from 5 to 6, depending have a strong current. It is impossible to make 
operated by means of a simple manipulation. upon the quality of the iron. See SCIENTIFIC magnets satisfactorily without this all-impor-

DEVICE FOR SMOOTHING WAGON- AMERICAN SUPPLEMENT, No. 891, on centrifugal tant requisite. 2. As to the quality of steel best 
ROAD8.-F. W. LECHNER, Wenona, III. This force as applied to revolving machinery ; 10 adapted to this purpose, machinery steel hard-
device is adapted to be attached to any vehicle cents mailed. ened and not tempered answers admirably. For 
and used as a drag to smooth the road behind horseshoe magnets German spring steel is 
the said vehicle. It is well known that if ( 10494)  R D. says: have been a the best. Tool steel answers well if hardened 
roads are dragged with a harrow while soft reader for a number of years, and for this and drawn to a staw color. 3. The steel re­
they may be caused to dry up very much reason felt that I might impose on your good ceives its maximum cbarge almost instantly. 
quicker, and in drying if the roads are r�- nature by asking if you could tell us whether It is useless to allow it to remain under the in­
pea tedly dragged deep ruts and grooves are or not we could put a fireplace in our chimney fiuence of the magnetizing current more than 
avoided and a smooth hard surface is left without spoiling the draft for the other con- a few seconds. ( 10.501) A. L. W. asks for a simple when the ground becomes thoroughly dry. �ections .. There are only two openings into I ( 10497 )  C. L. asks how to make a pad 

BUGGY _ TOP _ PROP ATTACHMENT. _ G. It, both In the basement. We want to put the rule for calculating the horse·power of steam 

LAKE, Memphis, Tenn. In this patent the in­
vention has reference to improvements in at­
tachments for top-props for buggies, its object 
being to provide a device for receiving and 
holding the bow of a folding buggy-top and 
take up the jar and j olting usually received 
by the bow of buggies when the top is lowered. 

SLEIGH.-H. A. LE BARON, Ridlonville, 
Maine. Bob-Sleighs are improved by this in­
vention. The object is to provide a sleigh that 
will be light, but strong, and so constructed 
that the runners will have a yielding or swing­
ing movement relatively to the body, thus pre­
venting to a great extent strain or possible 
'disturbing of the load in the vehicle when the 
runner strikes or passes over an obstruction. 

SPRING-WHEEL.-J. H. FAWKES, Detroit, 
Mich. This invention is an improvement in 
spring-wheels. By the use of the improved 
wheel a considerable amount of rubber is saved 
in the tire, since one-half of the ordinary tire 
is dispensed with, thus permitting the con­
struction of tires of greater diameter wi.tb the 
same amount of rubber as now used in tires 
of much smaller diameter. 

Designs. 

DESIGN FOR A SOCKE'r FOR INCANDES­
CENT ELECTRIC LAMP8.-J. A. MEBANE, 

South Boston, Va. The socket in this design 
is approximately bell-shaped, and the body has 
exteriorly a series of parallel vertical rounded 
ribs and intervening grooves, the lower ends of 
said ribs running out on the fiared base or rim 
of the socket and terminating in acute angles 
or points. 

NOTE.-Copies o·f any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
1he invention, and date of this paper. 

fireplace on the first fioor if possible. Our for rubber stamps. A. The fO�lowing is said engines. A. Multiply the square of the diameter 
local masons do not know mu h abo t fi re- to be a cushion that will gIve color per- of the cylinder in inches by 0.7854, and this 
place making. If possible, p�ease �ake a manently. It consists of a box filled with p roduct by the mean engine pressure, and the 
rough sketch of what you would suggest. If an elastic composition, saturated with a suit- last product .by the pi ston travel in feet per 
it was a double-fiue chimney we could n o  able color. T h e  cushion fulfills its purpose minute. Divide the last product b y  33,000 for 
doubt arrange it easily, but we have only one for years without being renewed, always con- the indicated horse-power. In the absence of 

tains sufficient moisture, which is drawn from logarithmic formul", or expansion table, mul· 
the atmosphere, and continues to act as a color tiply the boiler pressure for % cut off by 
stamp cushion so long as a remnant of the mass 0.01,  for Y., cut off by 0.85, % cut off by 0.75, 
o r  composition remains in the box o r  recepta- 3-10 cut off by 0.68. This will give the mean 
cle. This cushion or pad is too soft to be self- engine pressure per square inch near enough 
supporting, but should be held in a low, fiat for ordinary practice, for steam pressures be­
pan, and have a permanent cloth cover. The tween 60 and 100 pounds, always remembering 
composition consists preferably of 1 part gela- that the piston travel is twice the stroke mul­
tine, 1 part water, 6 parts glycerine, and 6 tiplied by the number of revolutions per min­
parts coloring matter. A suitable black color ute. 

fiue to work on. A. In reply to your inquiry 
regarding the placing of a fireplace in your 
chimney, we would say that unless there was 
plenty of draft to spare in the chimney a 
fireplace would greatly reduce the draft in 
the chimney. The opening for the fireplace 
must be smaller than the two openings in the 
basement and should be arranged as shown 
iu the sketch. However, unless there is 
plenty of draft to spare, it would not be ad­
visable to put in the fi replace ; and as we 
have no means of determining the draft, we 
cannot definitely advise' you concerning this 
subject. 

( 10495 )  H. F. says: Can you give me 
a process to treat linotype metal that has de-

can be made from the following materials : 1 ( 10502)  B. G. 1. asks how to preserve 
part gelatine glue, 3 parts lampblack, aniline India rubber. A. 1. In the opinion of Hempel, black, or a suitable quantity of logwood extract, the hardening of vulcanized India rubber is 
10 parts of glycerine, 1 part absolute alcohol, caused by the gradual evaporation of the 
2 parts water, 1 part Venetian soap, 1-5 part solvent liquids contained in the India rubber, salicylic acid. For red, blue, or violet, 1 part and introduced during the process of vulcaniza­gelatine blue, 2 parts aniline of desired color, tion. Guided by this notion, he has made ex-
1 part absolute alcohol, 10 parts glycerine, 1 periments for a number of years in order to part Venetian soap, and 1-5 part salicylic acid. find a method for preserving the India rubber. The following additional receipt is also used He now finds that keeping in an atmosphere for this purpose : 1. Mix and dissolve 2 to 4 saturated with the vapors of the solvents an­drachms aniline violet, 15 ounces alcohol, 15 swers the purpose. India rubber stoppers, ounces glycerine. The solution is poured on the tubing, etc., which still possess the elasticity, cushion and rubbed in with a brush. The gen- are to be kept in 'vessels containing a dish eral method of preparing the pad is to swell the filled with common petroleum. Keeping in gelatiIle with cold water, then boil and add the wooden boxes is objectionable, while keeping In glycerine, etc. air,tight glass vessels alone is sufficient to 

( 10498 )  J. M. H. asks how to prepare preserve India rubber for a long time. Ex­
and polish shells. A. 1.  Porcelainous shells posure to light should be avoided as much as 
are so hard as to require the apparatus of a possible. Old bard India rubber may be soft­
lapidary to cut or polish them, but they are ened again by letting the vapor of carbon 
generally so smooth as to require no r ough bisulphide act upon it. As soon as it has 
grinding. They may be polished by using a become soft, it must be removed from the 
felt wheel and applying putty powder. Na- carbon bisulphide atmosphere and kept in the 
creous shells or those of the ),lear! variety may I above way. Hard stoppers are easily made fit 
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for use again in this manner, but the elastic 
properties of tubing ca not well be restored.­
Ber. Chem. Ges. 2. In order to prevent India 
rubber materials from hardening and cracking, 
they are steeped in a bath of melted paraffin 
for a few seconds, or several minutes, in ac­
cordance with the size of the articles, and 
then dried in a room heated to about 212 
deg. F. 

INDBX OF INVENTIONS Wood-working 

( 10503 ) C. N. asks how to bottle 
horseradish. A. Six tablespoonfuls scraped or 
grated horseradish, 1 tablespoonful white sugar, 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

April 2, 1 907. 
1 quart vinegar. Scald the vinegar ; pour boil- A N D  E A C H B B A R  I N O T H A T  0 A T E  
ing hot over the horseradish. Steep a week, ' 

strain, and bottle. Exposure to the air will l See note at end of list abont copies of these patents. I 
discolor. 

Machinery 
For ripping, cross-cut­ting, mitering, grooving, bOring, scroll·sawinv edge moulding. mortising; for working wood in any man­ner. Send for catalogue A.. 

The Seneca Falls M'f'g Co . •  
6 95  Water St., Seneca Falls, N. Y. 

E ng i ne and Foot Lathes 
MAC H I N E  SHOP OUTFITS, TOOLS A N D  
SUPPLIES. BEST MATERIALS. BEST 
W O R K M A N S H IP. CATALOGUE FREE 

SEBASTIAN LATHE co .• 1 20 Culvert St., Cincinnati. O. 

I Clothes line poles, device for holding, Cov-entry & Archer . . . . . . . . . . . . . . . . . . . . . . .  849.054 Clutch coupling for shafts, automatic, J. F. I Glut�:O::�hariis'm: . M: . i.' 'Rosenthai: :  : : : : : : Coal tipple. J. J. �'lemlng . . . . . . . . . . . . . . . .  . .  Cock. J .  J. AepplI-Stocker . . . . . . . . . . . . . . . .  . 

I COCkBe�O�et�ir . .  ����� . .  s.��:���: . �.n.�l.e: . .  �' . .  �: Cock or valve, J. Gut . . . . . . . . . . . . . . . . . . . . .  . Cock, safety gas, C. L. Ge Frorer . . . . . . . . .  . Coffee, apparatus for separating chaff' from, 

848.288 
849,087 
849,113 
848,951 

849.190 
848,739 
:;4U,121 

L. Gans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.225 Coin operated mechanism, J. J. Wood . . . . 849,306 Compound brake. A. Sundh . . . . . . . . . . . . . .  849.283 Concrete block machine. Silva & Lumpp . .  848.697 Condenser for combers, waste, Bennett & Sylvia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848.625 Conveyer. J. T. Wilmore . . . . . . . . . . . . . . . .  849,345 Conveyer and staircase, combined, M. C. Schwab . . . . . . . . . . . . . . . . . . . . . . . .  848,774, 849.340 Conveyer for metal bars. J. R. George . . . . . . 849,122 

� 3 Cooking apparatus. V. W. Blanchard . . . . . . . 849.318 , ittfe· m- nt" cooking pot. E. Duerr . . . . . . . . . . . . . . . . . . . .  848.816 Cooking utensil guard, M . K. Giessel. . . . . .  849,228 
- - �--- - -�� 

.
- - .----.-. Core for rolls. E. Riley . . . . . . . . . . . . . . . . . . .  848.855 

NEW BOOKS, ETC. . I Acid plants, tower for sulphuric, R. Cella- �fnj.J!m.;!.il.'t� Cori��o��d . ��i����. �������' . .  �r.�i�: . �.a.���� � 848,233 POf'KETBOOK OF AERONAUTICS. By Major ri\,S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,631 Reliable, Reversible, Two Cycle. Corn husker hand cutter and feeder. Main & 
Hermann W. L. Moedebeck, in cOl- I tl����T:ill�)I::::��hi�;� .. ME. RW �S���!;�: : : : :  : : :  �:�:z:g Two and Three POI t. Guaranteed Wildhagen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.075 
Iaboration with O. Chanute and Agricultural implement. D. ll. Capron . . . . . .  849,202 ����.ii'i,:ef;k ���\}a��ro:T3l� gg���� :;�. KS�P�: ·L�dd·. : : : : : :  : :  : : :  : :  : : :  : : : :  ���:m 
others Translated by W Mansergh Air compressor, vV . . Selakosky . .  " . . . . . . . . . .  848,775 wg��dYl�U�e���ifngstamps for our Cotton picker, B. A. Chew . . . . . . . . .  848,967, 848.968 
V I ' B A D Sc Ph D' London ' 

Air compres�or andt lnl\�rco��r, flJ· G'f Lj.y�r 849,333 book entitled h Ignition, Vaporiz8,- Cotton picker, W. Adkins . . . . . . . . . . . . . . . . .  849.182 ar ey, . ., . ., " . Air. means or con ro mg e ow o .  . . 
848 803 tion, Installation and Operation Cotton thinner. N. C. Bolin . . . . . . . . . . . . . . . .  848.878 

Whittaker & CD., 1907. 14mo. ; pp. . Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , of a Gasoline Motor." Counter. D. L. Newcomb . . . . . . . . . . . . . . . . . .  848,843 
d· d '11 t t· AIrshIp, J. E. Taylor . . . . . . . . . . . . . . . . . . . . . . 849,029 U CO D Cross head. G. Lane . . . . . . . . . . . . . . . . . . . . . . .  848.754 426 ; 140 Iagrams an I US ra Ions. Anchor. ground, B. W. P. Coghlin . . . . . . . . . .  848,634 NITED MFG. . ,  etroit, Mich. Cultivator. L .  E. Waterman . . . . . . . . . . . . . .  848,789 

Price, $3.25. ��l::I i�:E: �����;i�n. �. ��������d : : : : : :  ��:��g �-
. . --- ORIGIN AL BARNES Cult:;:�or. f:�d:: . .  a.t:�:�.�:�:: . ".': .�' . II���: 848,741 This book is a comprehensive resume of the Attaching device. M. W. Gilmartin . . . . . . . . .  848,895 U ' ht D 'II Current device. reverse. E. B. Wedmore . . . .  848,944 

entire subject of aeronautics. It is written I !�ig:g�n�' ;he!I:jltn�� . c·. ·D�;i��:.8.4�.1:�: �1�:Mg P����ve prig rl S g�;���i :;;!{;;�P::I��r::J\��.aw·. ii. �'ra����: m.Zi:? 
by a well-known German authority, and bas Awning operating mechanism, W. O. Cal- I Current motor, J. C. Auld . . . . . . . . . . . . . . . .  849,31.1 
been brought up to date by the various col- mar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.201 10 to 1i0-IllCh Swing Current motor. alternating. E. Bretch . . . . . .  848,719 

. .  h Axle, wheelbarrow, M. V. Garver . . . . . . . . . .  849,119 Curtain pole and shade support, combined, laborators. The book contams sIxteen c apters Bacon. etc .• treating. T. Walsh . . . . . . . . . . . .  849.178 Send for Drill Catalogue. 'I.�AIl{' T. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  848.949 
dealing with such subje<;ts as phYSic� of the Bad1ierJ�� .pers���� . .  we��: . !�����.l:: . �:' . .  C: 

848,956 W. F. & JNO. BARNES CO. � g�:gI��r.w��\D. s'Bi��n ;V' . .  �: . ���:� . : : : : : : �:N�� atmosphere ; meteorologIcal ob,Pl'YatlOn,; in Baling press. W. IiJ. Tate . . . . . . . . . . . . . . . . . . .  848,780 (Established 1872) -@ Cutting disks. manufacture of. W. U. 
balloon ascents and the computation of re- Barber's heater. J. L. Boucher . . . . . . . . . . . . .  848,627 1999 Ruby St •• Rockford, l I l .  "'AR'f.. Deng�lt�::na��." �i��t·ri�."L· .. M��k�it� : : : : : :  849.329 
suits ; the technology of gases ; the theory, Bat�iuf:,;t�s . :����:�c��, . .  s:����:' . . .  �'. :�: 848,996 

84[1.:1;15 
practice, and technique of ballo-oning, and Bearing. ball. A. T. Sisson . . . . . . . . . . . . . . . . .  848.776 G O O D I NVESTME NT R��i:� ����y��cede�ice�·G:rJ."'Wete� : : : : : : :  �:�:��� 
balloonin from a military standpoint ; kites Bear!ng, roller, R. G. Eastman . . . . . . . . . . . . 84

84
8
8

'
,
6
6
4
5
2
0 For $1.71i we will seod by expres� ( not prepaid) . J lesiccating maetrial. W. Braun . . . . . . . . . . . .  848,960 

and parachutes ; animal flight ; artIficIal fhght ; Bearing. self-righting roller. O. F. Zahn . . . .  849,094 tions for learl)ing Detector device. S. W. Wardwell . . . . . . . . . .  849.296 
g . .  . Beanng, roller, W. D. Hodson . . . . . . . . . . . . .  compiete N. D. Outfit wIth tul Instruc- / 1JCSk. fiat top, W. Anderson . . . . . . . . . . . . . . . .  849,096 

airships ; flying machines ; motors and aIr ��!���g�rth����'r.FE. Si�ulz 'T: 'R: ' s�h�i�·��� �:�'��� TELEGRAPH Dies. p. Rieseck . . . . . . . . . . . . . . . . . . . . . . . . . .  848.688 
screws. All of these subjects are treated Bed rail joint. B. C. Suits . . . . . . . . . . . . . . . . . 849.174 O PERATING. ' D!"play fixture. L.CM. & F. A. Beeler . . . . . .  �:�:g�� 
in detail. The section of the book dealing Bed spring. D. Garbe! . . . . . . . . . . . . . . . . . . . . .  849,118 A fascmating stndy g���l:; �!��. r.. S ·  ll.��� : : : : : : : : : : : : : : : : 849,069 
wI'th balloons and ballooning is very complete, BBeeOdt' �Edl��tt�n b�OC���.eI8.'" Ca�st��s: : : : : : : :  ��.'!�� i�a�;�1 g';,��b�a��� D!sp,lar stand. S: Brackstone . . . . . . . . . . . . .  848.718 

B It I J � D It ( \ ' 1 1  849 063 Send for our catalog. g�So�,ll\�gK:te���:I . .. : : : : : : : : :  .. : :  .. : : :  .. : .. : :  ��.��� and includes a brief history of military �I- B�lt' f�r iI";""" ;" 'in;:si�':;� ' iVr: 'F�i�db�;'� : :  849:060 Established 1819. Door fastener. 1. A. Fleming . . . . . . . . . . . . . .  848.817 looning in all the differ'ent countries. e Belt shifter. C. M. Howg . . . . . . . . . . . . . . . . . .  848,904 20 Park Place, New York Door fastening. V. W. Blanchard . . . . . . . . .  849,�22 
question of firing projectiles at and from ��nveChl g���d :tt�gJ·.!·Ch���C.hil.\; .. 'c��';'i�y �:�:�i� Door lock. sliding. L. Cator . . . . . . . . . . . . . . .  848.881 
balloons and airships is also discussed, and Bicycle. T. Swinbank . . . . . . . . . . . . . . . . . . . . . .  849,342 ggg� ��e�t��t�;�i;:if�io:i�g�d��r�� . M��dy : ��:m 
there is an interesting chapter on balloon �l����� r�0��\e�1�elt t: �m��ti: : : : : : : : : : :  �!�:��i Door securer. H. D. Flegel . . . . . . . . . . . . . . . . .  848.644 
photography. Bit. See Bridle bit. gg��I�P���1�nEpr�'ss:V��lSc: ' B'. ' 'P�g� : : : : : : : : �:�:m 

The section on ar tificial flight is divided into Bit. G. T. Chafin . . . . . . . . . . . . . . . . . . . . . . . . . .  848,632 Our HandBook on Patents. Trade-Marks, Draft compf'nsating device. M. 1. Parkhurst 848.205 
three parts. The first of these is historical, m;I�� ��ldi��' ��c�ire�i��rA·."B���k : : : : : : �:�:i�� il��:,&���e:�cefv�tf���snEIi����e�h!hrOUgh g�f��er·s�· �t�;;ia�{er: " " " " " " " " ' " 848,683 
and the other two, by Otto Lilienthal and Bl01k �igna� syste, � t illiss . . . . . . . . . . .  848,959 SCIENTIFIC AMERICAN Drill scraper. giS�. E. :. Beeman . . . . . . . . . . 8:�,18Z 
Octave Chanute. respectively, treat of this Boa O. p�e��ninUadnsen . .  : .�� .���" ����.r�:�l.s: 848,998 g�tt �!�', t: P: :JRle� .  ��. : : : : : : : : :  : : : : : : : :  �4k:��9 subject from a practical standpoint, and de- Boat. submarine or submergible. Bailey & MUNN &; CO., 361 Broadway, N. Y. Duster. S. L. Pendergrass . . . . . . . . . . . . . . . . 848,920 
scribe the val'ious machines of different inven- Il .) spe�r i '  't' 'r" J" iiI' t '  h" . . . . . . , . . . . . �!�:��5 BRANCH OFFICE: 625 F St.,Washlngton,D.C. Ear mull' attachments for hats. H. Borne-

849 102 tors with which experiments have been made, B�h�; f�:���e: �team, r: iI.erB0yer : : :  : : : : : :  849,103 Ear �t�n�, "e'l��t�i�', . L."F." Ci��k� : :  : : : : : : : :  849;353 
besides giving the t heories of the action of the ����. P�:kt:' C�de���s : : : : : : : : : : : : : : : : : : : : : : �l�:M� Neustadt Automobile and Supply Co. �f;:t;ctr����I.

h��e6os�etT: . ::il�S.�i:� : : : : : :  �:�:��� air upon plane and curved surfaces. The book Book cover, C. E. Wise . . . . . . . . . . . . . . . . . . . .  848.714 Electric circuit protective devicf', Lord & 
contains reproductions of a number of excel- Book. manifold counter sales check. J. O. ST. LOUIS, MO. Erickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.148 l pnt photographs of Lilienthal and the Wright Boo:;'�l�e�de kn�ckd��'n . .  ���tio'n�C "I,;: . .  w: 848,662 Makers 01 Elec���;'e��nd�::��� .. .  :��.��c.t�: . .  ��� . .  �: . .  �: 849,028 
brothers in gliding flight. A lt� i 1 c i'  of the BOO���::g 'thrower. S�i'th" & '  iiri�l���de : :  : : �j�; T�� Elec��gd f.e:?i�.g" ���������.' . .  �� . . �' . .  ��:.r� 848,928 Wright brothers, written November 17, 1905, Boot. wading. O. F. Glidden . . . . . . . . . . . . . . .  848,821 Electric governor. E. Schattner . . . . . . . . . . . .  848.925 
in which they detail their final successful Bottle, W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . 849.179 , Electric junction and outlet box. Holl'mann 
flights with a motor-driven aeropluu0, is re- �gm�. an��_t�j{Il�blI.· ��li'r'. ' W: · j����'. : : : : :  �!�:m Write For It I Electri:Yri�i��g" Ii: ·M·. ·  M���� ' : : : : : : : : : : : :  �:�:gg� 
produced. Chapters XIII. and XIV. on flying Bottles. etc .• closure for. J. W. Hull. . . . . . .  849,243 Electric machne. dynamo. E. Rosenberg . . . .  849.085 
machines and on motors (by Major Hermann ���I���t:!�: :e;:-tc��eA:' S�·aa�· . .  �: . ��.I� .. : �!�:��� ��:�i�l� r���i;��1ss���iceOf I. in��m��;;c'e·. · . '1: 848,75� 
Hoel'lles ) treat very elaborately of the laws of Brake. IiJ. V. Whelchel. . . . . . . . . . . . . . . . . . . . . 849.302 " Automobile, $250 Kitsee . . . . . . . . . . . . . . . . . . . . . . . . .  848.750. 84il.7�1 
air resistance found by various experimenters, Brake shoe mounting, V. Lamb . . . . . . . . . . . . .  848.663 VradknJ) dumble, eeollomkil.l aud Electrical distribution system. M. O. Troy . .  848,935 Brake slack adjuster. J. M. Hines . . . . . . . . . .  848,993 ausolutely !-a-ic.. A light� Htrong, Electrical moldings, terminal for, R. the fundamental laws of aerodynamics, aero- Breast strap, J. Tolen . . . . . . . . . . . . . . . . . . . . .  848,934 !ll\;ol-tlnJ Auto- bu(:gy. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849,275 

�rn�����! �:��ll��O���c:;�,
; ::e�m�f 

a:l� �i:s�� imt��;:r�:f��. W��fe�:M!���. tT���� !!UU g:0.!�io&'¥)�i1 :::�1���r::� ·vZ:Z · �::��::;:;'�t'��' i:: 848,984 

line, that come useful to the aeronaut. The ��jg��t��t'm�'Il:ac���n��; .,!:: E�b��y�t : : : : :  �:�:g�� j)�g an utra vowert',tl E dT. tHaWkins ·E . .  w . .  oi . . . .  · . . . . . . . . . . · �:�:��� Major also has a chapter on air screws, which Brush, O. Crittenden . . . . . . . . . . . . . . . . . . . . . .  848,973 ����;g !�'��r��'; t p��;, E�gi;P� eA.w��O�aige ... . . .  s.�� . .. .. .. .. : .. : : :  : : :  848,845 
will be found valuable. The book also con- �rusg. hf1ctntanir Gi"r R(� Stat�on . . . . . . . . . .  , . .  ��'Igg tjrl's �-'.') extm. Wnt(J tt�.1:i�strl�)�i��� �it�;tt�;l�'�: Engine, E. H. Gold . . . . . . . . . .  L ' . . . . . . . . . .  �:�.98g tains a list of the different international B���et, °welL J.' ¥,¥ ·H�·f��en .  : : : : : : :  : :  : : : : : :  849:240 USn('cessH Auto.nllg�y lIfg. ('o.� Si. L(mis, ruo. ������ �����g t::�;i��; ��n�tustf;:,anc: "  E'. .00 
aeronautical societies, of which there are over Buckle. suspender. J. Maltby . . . . . . . . . . . . . . 849,004 �.�------

.. Duryea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848.886 Buffer Bennett & Mastin 849 189 Engine lubricating oil feed, reciprocating, a score throughout the world. An Appendix Buffing machine. A. W. · 'R�g���: : : : : : : : : :  849:338 Wizard Repeating F. W. Brady . . . . . . . . . . . . . . . . . . . . . . . . .  849,325 
gives many valuable tables and formulre. ��n�l�� �l���s �r:'J"I���c�s.&ro��'f�erJ;��h: 848.917 LIQUID PISTOL Eng���sffe�e'k.CO�J;gll:� . .  a.�d . ::g�l�t�� •. . :�: 848.891 TUNNEL SHIELDS AND THE USE OF COM- anism for. F. A. Borst . . . . . . . . . . . . . . . . 848.626 Engine starting device. internal combustion. PR SSED AIR IN SUBAQUEOUS WORKS Building blocks, supporting stand and mold WllI stop the most vit'-ions dog (or .F. W. Br�dy . . . . . . . . . . . . . . . . . . . . . . . . . .  849,324 E 1 , • for making, L. P. Normandin, rei.Ef;ue . . 12.626 man) without permanent injury. Per- Eng�nes. ballIng head for condens,er card-By William Charles Copperthwaite, Bllnk block. F. Nimmo . . . . . . . . . . . . . . . . . . . . .  849.261 fedly ,.fe to cany without danger of mg. W. Stott . . . . . . . . . . . . . . . . . . . . . . . .  848,702 

M.lnst. C.E. New York : D. Van Nos- BBuurr,g'allarcaaslkaermt lolwatecrhl.'ngl.apWpaartaktiunss."B"re· e· d" .
&
. 848.710 leakage. Fin:" and recha�es by pul1ing the tngger. LoadE Engines. fuel feed for hydrocarbon, E. T. 
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from any bqUld. N o  cartri ges required. OV61' 6 shots in  one t Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849,048 trand Company, O .  4to. ; pp. 0 ;  Warther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849,104 loading. All dealers, or by mail, SOc. Rubber-covered r')lster, lie. t:xtra Engineer's alarm, E. McClintock . . . . . . . . . .  849.157 

260 illustrations and diagrams. Price, ����r�g, pc. Mlsc�r�ni':y . : : :  : : : : : :  : :  : :  : :  : : : :  �!�:�gg Parker, Stearns & Co., 226 South St., Dept. G, New York �������i��g lu�\ZetW�n:' c����.lI�d i:i':l�: : : :  �:�:��� $9. ���P��f. ��fE�!�7' c�' A�'E������� : : : : : : : : : :  �:�:��� METAL POLISHES. -FORMULAS FOR ���:;!il�� ::��I��: g: �.eIWag�::::849,082: m:��� This is an elaborate treatise on the tunnel- Cake cutter. S. J. Harding . . . . . . . . . . . . . .  848,82� Pntz Pomades. Pastes. Liqnids, POWders and 80aps . for Excelsior cutting machine. W. D .  Craig . . .  848,884 
·lng shield and its use in subaqueous work. Cake turner. M. C. Walston . . . . . . . . . . . . . . . .  849,293 ; polishin� metals. a

.
re contained in SCIENTH'TC AlUERT_ , Eyeglass fastener. E. H. Zeller . . . . . . . . . . .  848,715 

'The book has been compiled from papers printed Calipers. indicator attachment for. J. E. 1 CAN SUPPI�EMENT Nos. 1 ��:l, 1 <;!�S and J 2�9. Eyeglass spring. L. F. Adt . . . . . . . . . . . . . . .  848.617 Kampe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,831 PrICe 10 cents each irom this office and aU newsdealers Fabric dressing or stiffening apparatus, pile, 
In th.e Proceedings of the Institution of Civil Camphor from isoborneol. making. · C. -------- .---- F. E. Kip . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848.909 
E"ngineen, and from descriptions of tunneling Philipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.018' GOES LIKE SIXTY $60 , Fabric reeling machine. M. J, Fisher . . . . . . .  848.981 Can and jar opener, combined, Sarvalla & SELLS LIKE SIXTY ! FabriCS, stiffening pile, F. E. Kip . . . . . . . . . .  848 908 work that have appeared in technical jour- Zeien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848,691 SELLS FOR SIXTY • Fare register. W. W. Burleson . . . . . . . . . . . .  849,047 
nals. The author is a man of considerable Cap capping machine. S. Hookey . . . . . . . . . .  848.651 GI LSON Fare registers and recorders. variable gear-

d. Can cover. B. F. Goldman . . . . . . . . . . . . . . . . .  849,064 Ing for. D. B. Whistler . . . . . . . . . . . . . . .  849.303 €xpel'i('nce in this line of work. He Iscusses Canning machines, can feeding mechanism Fasten'er, separable, S. Hainsfurther . . . . . . .  848,899 
the shield from the date of its invention in for. G. G. Glass . . . . . . . . . . . . . . . . . . . . . . .  848.736 Fastening device. W. Billingsley . . . . . . . . . . .  849.041 
1818 up to the present time, and illustrates all g��lio:�i,:r� g� ��l��rsta��or: . .  N:��: : : : : : : :  :�:n� Fee�. 'r�t��hset�.: . .  ��p���:�� . .  :�� . .  t:.st���: 848,733 
()f the various types that have been designed gap. CIO�!ng. �. t. Jo�le th ' . . . . . . . . . . . . . .  �:g�� �ee� waier puri�e�. J. /!" irla�ke tt . . . . . . . . .  �:�:��� ;and put in operation. The book contains a C!� c��pifngg, �ut�mat�c,ar T. 

y G." i3iackman: , ) F::de�as��c��gG.a J�rStein . ��. �� . . .  : :  � : :  : : : 849, 169 
cilapt" ,· on the use of compressed air in en- Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.042 Fence making machine. E. Dial . . . . . . . . . . .  849.057 . Car door. freight J. Van Slyke . . . . . . . . . . . .  848.291 Fence post. W. Petersen . . . . . . . . . . . . . . . . . .  848.847 gineering work, with some n otes on caIsson Car door locking device. railway. Gostemeier WE' L L DRIL�ING Fence post. D. C. Petrie . . . . . . . . . . . . . . . . . .  848.921 
disease. Another chapter discusses the use & Pauels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848.646 1 Fen"e post and socket therefor. W. L. . t I Th h ' Id Car. dump. V. M. Summa . . . . . . . . . . . . . . . . .  849,175 Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.299 of cast-iron lining III unne s. e s Ie Car illusion. W. H. Winterborne . . . . . . . . . .  848,796 Machines : Fence tool. wire. R. L. Warren . . . . . . . . . .  848,943 
which was the invention of Mr. Alfred E. Car' replacer. E. H. Best . . . . . . . . . . . . . . . . . . . 849,313 File. bill. E. W. Kruse . . . . . . . . . . . . . . . . . . .  84D.139 
Beach, one of the original editors and pro- Car. wet stone. A. A. Pauly . . . . . . . . . . . . . . .  849.160 Over70 sizes and styles. for drilling either deepoI File box. A. L. Weis . . . . . . . . . . . . . . . . . . . . . .  849.298 Cars system for transmitting electric cur- shallow wells in any kind of soil or rock. Mounted Filter, J. T. H. PauL . . . . . . . . . . . . . . . . . . . . .  849,017 prietors of this journal, and with which he �ents to. J .  J. Eagan . . . . . . . . . . . . . . . . . .  848.730 on wheels or on Sills. With engines or horse powers. Fire alarm apparatus. Clay & McKenney . . .  848.725 
constructed a tunnel beneath Broadway in Carbureter. W. Thiem . . . . . . . . . . . . . . . . . . . .  848.933 Strong. simple and durable. Any mechaniC can Fire escape. M. W. Dalton . . . . . . . . . . . . . . . .  848 640 Carpet cleaner. rotary, A. Crossman . . . . . . . .  848,9'14 operate them easily. Send for catalog. Fire escape machine, automatic, F. G. Engel 849.221 1 869 is illustrated and described. The Great- Carriage toP. shifting. A. C . Gerth . . . . . . . .  848.820 WILLIAMS BROS., Ithaca, N. Y. Fire shutter. R. R. Reed . . . . . . . . . . . . . . . .  848.853 
head Shield, which was invented and used about Carrier. See Reel carrier. Firearm. W. H. Boust . . . . . . . . . . . . . . . . . . . .  848, 198 
the same time in England, is also discussed in g!m�\���n��ek�o�.�l� : : : : : : : : : : : : : : : : :  �:�'.��� ��:�i:�Ot�ct�l�ehl:. CZi!i:n:r�:gu�:: : : : : : : : : : �!�.g�g 
Chapter IV. Other chapters are devoted to Chain clasp. J. Costello . . . . . . . . . . . . . . . . . . .  848.972 T B k B I , Floor jack. Fleming & Royster . . . . . . . . . . . . .  849.059 
the use of the shield in water-bearing strata Chalk holder and guard. W. R. Leroy . . . . . .  848,835 I Flushing closet. E. T. Webster . . . . . . . . . . . .  848.792 

Chair. O. G. Franks . . . . . . . . . . . . . . . . . . . . . .  848,645 " "" uyers I
,' : Fluid agitator. J. P. Perkins . . . . . . . . . . . . . .  849,083 

and til(' use of tile shield in masonry tunnels. Channeling machine. W. Prellwitz . . . . . . . . .  849,019 B'lushometer. R. A. Brooks . . . . . . . . . . . . . . . .  849.105 
Chapter X describes the recent tunneling work ('hart. calendar. J. B. Lindsey . . . . . . . . . . . . .  849,251 Fly catcher. E. K. Storer . . . . . . . . . . . . . . . . .  848,865 Ch('cks flml for other purposes, means for Focusing cloth. J. H. Angle . . . . . . . . . . . . . . . . 848.7!l8 
carried out in England and in France by means perforating to safeguard. IiJ. A. Barnes 849.312 We have just issued a new Fork. H. H. Pof:rhl . . . . . . . . . . . . . . . . . . . . . . . .  848,922 . d ' Christmas trpE' holdep. C. Pissahl . . . . . . . . . .  848.850 Fork, spoon, kmfe, and can opener. com-of a shield, or WIth compresse an. The ('huck for transfer presses. G White . . . . . . . 848,871 11Z-page catalogue of re- bined. C. G. Aufrichtig . . . . . . . . . . . . . . . .  849.098 
final chapter of tbe book is a practical one on Churn. G. W. Hamilton . . .  : . . . . . . . . . . . . . .  848.989 cently published Scientific Fowl supportng device. H. M. Vanderbilt . .  849,2BO 
the cost of construction and operating a shield. Cigar "ase'. P. Renner . . . . . . . . . . . . . . . . . . . •  848.854 Fra!lle. See Post car1 frame. Cigar machine. W. S. Luckett. . . . . . . . . . . .  848,667 and Mechanical B o o  k s , Fru!t aJ;td veg.etable clIpper. N. A. Carlson . .  848 966 
The book is completed by two Appendices giv- Cig' �H machines, wrapper carrier for, W. S. Frmt pIcker, G. A. Berger. Jr . . . . . . . . . . . . .  848.876 
ing a chronological list of events connected Luckett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M8,G66 which we will mail free to Fuel and making the same. artiftcal. J. A. Cigarette ma('hines, device for rolling tips Herbein . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  849,068 with tunneling by means of a shield or com- for. Guenlffet & Nlcault . . . . . . . . . . . . . .  848, 647 any address on application. Furnace. J. R. Fortune . . . . . . • . . . . . . . . . . . . .  849.114 
p ressed air, and also g iving English patents Crcuit In'pakpl's. trip coil for, E. B. Merriam 848.915 Fuse clip, F. R. Parker . . . . . . . . . . . . . . . . . . . .  849.159 
relating to thiR manner of tunneling from 1818 Circ���Storm�;nsalf�rrna�¥;�ro��r�e�t�e J�w��' MUNN & COMPANY g:�ee �;pa������°!1. ' M" 'st" 'j�h� ' : : : : : : : : : :  ��:ig� 
to 1 904 inclusive. This book is especially Troy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848.936 Game apparatus. D. Weaver . . . . . . . . . . . . . . 848.711 
recomm(lnded t o  engineers or others wishing 
to become familiar with this fascinating sub­
ject. 

Clamping ring. J. Clark . . . . . . . . . . . . . . . . . . 848.969 Publishers of SCIENTIFIC AMERICAN Game apparatus. F. W. Hottenroth . . . . . . . .  848,827 ('Iasp. P. C. Law]" ss . . . . . . . . . . . . . . . . . . .  849,249 361 B d N Y k Game apparatus. D. C. Monroe . . . . . . . . . . . .  848,839 
" l a ,,(ipl'. C. W. Merrill . . . . . . . . . . . . . . . . . . . . 849, 1 03 : roa way, ew or Garm" nt. huntng or Rhooting. F. Petmecky .  849,266 Clod crusher. C. J. Davis . . . . . . . . . . . . . . . . . . 84R D77 1 .... _J. Garment supnorter clasp. C. M. Webb . . . . . .  849.092 Clothes hanger, O. F. Grant . . . . . . . • . • • . . . .  848;738 -- __ w·_____ Gas cooling and mixng tower, J. T. Hutson 849,071 
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.... ---------------.... il Gas, device for automatically regulating the . "' quality of, G. �'. Conner . . . . . . . . . . . . . .  849,053 

W d T k Gas ge!1erator, �'. Bauke . . . . . . . . . . . . . . . . . .  848,622 00 en an S g�� �;I�l��Ii� t!::�a:.,;�r����;: : : : : :  m:m Gas lighting apparatus, E. A. & E. N. Frary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849,116 

Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage Co. 
MANUFACTURERS 

BALTlnOl�E CITY, MD. 
CATALOGUE GRATIS 

The f..moas Caltulatlng MachJn�. Enthusi:micall) �I\Llors�d th' II/<lrld'over. Rapid, acC\ll 
n.l�. simple, durablol. T.,.<l m(}de];i, oxidized topp�' 6ni�h, $6.00; <lxidizel1 siIYe. 6nish, wit4 
tull. $1000, prep.id in V. S. Write fm Free BooliletiuQ Spe.<;Il!.1 Offer. "'gen1$lIIlIuled. 

C. a LOCKE M'F'O 1:0 .• 25 

Gas manufacturing apparatus, .T • .T. Busen-benz . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . .  Gas, producing, H. L. Doherty . . . . . . . . . . .  . Gas tank closure, E. F. Lloyd . . . . . . . . . . . . .  . Gasometer, J. J. Busenbenz . . . . . . . . . . . . . . .  . Gate, C. Patten .. . . . . . . . . . . . . . . . . . . . . . . . . . Gear, transmission, A. E. Phelon . . . . . . . . .  . Gear, yieldable. H. B. 8tilz, reissue . . . . . . . . Glass cutting device, N. A Lybeck . . . . . . .  . Glass furnace, S. O. Richardson, Jr . . . . . . . .  . Glass, prism monocular and binocular. G. 

848,963 
848,729 
849,002 
848,964 
849,351 
848,766 

1 2.627 
849,149 
849,02 1  

W. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849,237 Gold saving apparatus, E. S. Bennett . . . . . . 849,101 Goods, by hand. apparatus for packing packet, J. Aronowitz . . . . . . . . . . . . . . . . . •  848,952 Governor. W. Hardwick . . . . . . . . . . . . . . . . . . . 849,129 Grader. road, J. McMahill . . . . . . . . . . . . . . . .  849,079 Grain separator, J. E. Meyer . . . . . � . . . . . . . .  848,670 Granary, E. G. Ware . . . . . . . . . . . . . . . . . . . .  849,294 Grate basket, adjustable fireplace, H. E. Moomaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849,077 Grater, J. Husser' . . . . . . . . . . . . . . . . . . . . . . . . . 849,134 Grinder, W. F. Barnes . . . . . . . . . . . . . . . . . . .  848,800 Gun control system. J. L. Hall . . . . . . . . . . . . 848,988 Gun from its carriage to a gun carrying ve-hicle, means for transferring a, Schneider & Rimailho . . . . . . . . . . . . . . . . .  848,858 Gun, powder, J. I). Wester . . . . . . . . . . . . . • . .  848,946 Guy wire fastener, A. Bearse . . . . . . . . . . . . . .  849, 100 Gymnastic horizontal bars. means for sup-porting, W. Westen hoff . . . . . . . . . . . . . . .  849,035 Hair cuttng register. H. C. Kelley . . . . . . . .  848.659 Ham compressing machine, G. Mongardi. . . . 848.008 Hand rest, F. R. Harvey . . . . . . . . . . . . . . . . . .  848,991 Harrow sulky. N. Kiner . . . . . . . . . . . . . . . . . . 848,997 Harv{'ster wheels, mud knife and shield for, 
;=======================:; ' w. D. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  849.285 I Hat, E. D. Soule . . . . . . . . . . . . . . . . . . . . . . . . . . 848.699 

More Power for Your Auto • ���. a�ta�':1:�t: ·W: 'i,: 'M;i';�;d . : : : : : : :  : : :  �!�:m 
if you have an  

A.pple Battery Charger 

to keep your batteries full It auto­
matically generates a currt::nt that 
produces hot .spar"ks to meet every 
charge. If you have ignition troubles, 
write us to-dayfor full Information. 

The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton, Ohio 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT. 161a. 
A .  lfrederick Collins describes fully and clearly with 
the help of good drawings how an independent multiple 
interrupter may be constructed for a large induction coil 

'J1hts article shoUld be read in connection with Mr. Collins' article in SCIENTIFIC AMERICAN SUPPLE­
M ENT, 1 60:>, " How to Constrnct a 1 00.111ile 
Wirel e-s Tel egraph Ontfit." 

Each Supplement costs 10 cents ; 20 cents :for the 
two. Order from your newsdealer or from 
MUNN .& CO • .  361 Broadway, New York 

I Hat ventilator, W. E. Miller . . . . . . . . . . . . .  '849 .007 i Hay loader, W. H. Bartlett . . . . . . . . . . . . . . . .  848.621 I Hay loading apparatus. R. W. Weller . . . . . .  849,033 Head rest, A. D. Kandle . . . . . . . . . . . . . . . . . . 849,135 I Heating and ventilating system, L. W. Ab-bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.346 �eating apparatus, V. W. Blanchard . . . . . .  849,314 Heating unit, electriC, T. Van Aller . . . . . . 848,939 Heel for boots and shoes, interchangeable, R. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848.799 Hides, skins, and leather, machine for treat-ing, G. B. Norgrave . . . . . . . . . . . . . . . . . . 849,158 Hinge, spring, E. Moore . . . . . . . . . . . . . . . . .  848,673 Hog trough, G. Strahle . . . . . . . . . . . . . . . . . . . .  849,281 Hoisting apparatus, L. Moss . . . . . . . .  849,078, 849.257 Hook and eye. M. J. Battigan . . . . . . . . . . . .  849.161 Hoop making machne. L. D. Scott. . . . . . . . .  848,692 Horse Pl'otp('tOJ" J. E. Crawford . . . . . . . . . . 848,727 Horseshoe. J. D. Olcott . . . . . . . . . . . . . . . . . . . .  849.080 Horseshoe attachment. J. W. Buck . . . . . . . .  848,721 Hose, W. W. Spadone . . . . . . . . . . . . . . . . . . . . . 848.778 Hose supporter, L. C. Stukenborg . . . . . . . . .  849,282 Hot air furnace, W. S. Turney . . . . . . . . . . . . 849.177 Hot air register, C. H. 1\1eibeyer . . . . . . . . . .  848.758 Hub, wheel, C. Therrien, Sr . . . . . . . . . . . . . . . . 849.286 Hydraulic jack, H. C. Dudgeon . . . . . . . . . . . .  84R.f141 Hydrocarbon burner, Uhrig & Staben . . . . . .  849.289 Ice scraper. J. Drees . . . . . . . . . . . . . . . . . . . . .  849, 1 08 Icing machine, A. W. Copland . . . . . . . . . . . . .  848, 638 

Sure Incubator and brooder, combination, V. and Tru- e Hartnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849,235 Indicator, J. E. Brown . . . . . . . . . . . . . . . . . . . .  848.628 
Honest with Its work. Planes i�:,lea�o/�s�· i�h:�:l:a��f��t��� ' �f' b��t� 848,724 

bevels of any angle with absa- and shoes, A. E. Johnson . . . . . . . . . . . . . . 849,245 
lute accuracy. 
Shepardson's Iron Plane Gauge 

Readily attached to any iron plane. Made of iron and 
steel, fully nickeled. $1.50, postpaid. Senajor catalogue 

GOODE LL·PRATT COMPANY G reenfield, Mass 

Convert 
Your 10:0 Motorcycle 

at small cost by attaching 
th c self-starting Erie 
>l H . l'. Power Ontfit. 
'l'bis inc] udes all parts. 
Anyone can easily make a 
powerful motorcYcle, 
Speed 2-30 miles an bour. 
2.3 H.P. Motorcycles. Selld stamp for either catalog. 

1110TORUYCLE EQUIPltlENT (,0., ;5 ',ake, lIarnrnondsport, N. Y. 

Jacket. J. H. Mark . . . . . . . . . . . . . . . . . . . . . . . 848,669 Journal box. W. H. Sheasby . . . . . . . . . . . . . . .  849,274 JU:'1t ifyill,2' mechanism. F. B. Converse. Jr., 
848,808 to 848,810 Kitchen implement, R. H. Meyer . . . . . . . . .  849,005 Ladder and lift, extension, R. Fleming . . . . . 849,222 Ladder fastener. hay, J. Ogle . . . . . . . . . . . . . . 849.014 Ladder. step. H. R Forbes . . . . . . . . . . . . . . . .  849,224 Lamp socket key, electriC, P. L. Sylvester . .  849,089 Lard dipper and measure. J. S. Labry . . . . . . 849,074 Lasts, turning, E. J. Prindle . . . . . . . . . . . .  848,767 Latr'h fastener. J. L. Cox . . . . . . . . . . . . . . . . .  849,207 Latch. gate, S. W.· Carlisle . . . . . . . . . . . . . .  848,965 Lavatory apparatus, C. S. Hill . . . . . . . . . . . . .  849,330 Leather working machines, wetter up for, W. C. Gegler . . . . . . . . . . . . . . . . . . . . . . . .  . Linotype machine. J. R. Rogers . . . . . . . . . . .  . Liquid cooling apparatus, L. A. Anson . . . . .  . Liquid dischargng apparatus, F. P. Smith . .  Liquid meter, W. Thomson, et a1. . . . . . . . . . Locking device, adjustable, W. S. Atwood, IAlom, J. Rigby . . . . . . . . . . . . . . . . . . . . . . . . . .  . Loom beating up ,mechanism, C. W. Bates . . Loom filling detecting mechanism, A. E. 

849,348 
848,771 
R1R.G18 
848,929 
848,704 
849,183 
849.163 
848,875 

MOTORS and CASTINGS, Also �
e
E��!: ��:y!�����:o� LOOI:e

s�s,i'Al�; 's�if�t'hr'e;"ding, '  :r: . ii . . ii';';d�iin: 848,801 

bile. stationary and marine Loom stopping and starting mec�!�fi�; 849.213 

'tt�;��·a�Ii'�I��
t
gt�,�o:r: Draper & Roper . . . . . . . . . . . . . . . . . . . . . . . 848,815 

fit fits any bicycle. Send Looms, crack preventng means for, C. F. stamp for literature, and Roper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . particulars. Mail sack lock, Benser & Faucett . . . . . . . . .  . 848,772 
849,040 
849.081 
849.305 
848,818 
848,655 
848,686 
848.868 
849, 147 

SIIAW MFG. CO. 
Manure, contrvance to sprinkle, C. Ortmann 

Dept. E, GALESBURG, KAN8AS Match holder and lighter, V. Winquist. . . .  . 

{tnstructive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each by mail 
ARTIFICIAL STONE. By 1, .  P. Ford. A 

paper of immense practical value to the 
architeC't and builder. SCIENTIFIC AMERI­

CAN SUPPLEMENT 1500. 
THE S H RINKAGE AND WARPING 

OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views : 
fully illustrated. SCIENTIFIC AMERICAN 

SUPPLEMENT 1500. 
CONSYRUCTION OF AN INDICAT­

ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN­
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT -VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, jnstructive and copioUSly il lustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
"EXT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con· 
tain excellent articles with full dra wings. 

PLA TING DYNAMOS. SCIENTIFIC AME· 
RICAN SUPPLEMENTS · 7 20 and 793 de· 
scribe their construction so clearly that any 
amateur can nlake them. 

DYNAMO AND MOTOR COMBINED. Fullv described and illustrated in SCIENTIFIC A,n:R ICAN SUPPLEMENTS 844 and 865.  
The machines can b e  run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con· 
struction at Home., SCIENT"IFIC AMERICAN 
SUPPLEMENTS 7 5 9, 7 61, 767, 641. 

Price 1 0  Cents each, by mail  
Order through your newsdealer 0 r from 

MUNN 
361 Broadwa.y 

COMPANY 
New York 

Measuring device, C. H Fort . . . . . . . . . . . .  . Meat holder, C. Q. Jackson . . . . . . . . . . . .  . .  Mechanical movement, F. H Richards . .  . Melting pot feeding device, E. Trama . . .  . Metal cuttng l ,achine, S. H. Lewis . . . . . . . . Metal skimming device, molten, G. W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,840 Metal working machine, A. Currier . . . . . . . 848,813 j\fetals from their ores, apparatus for ex-tracting, C. R. Arnold . . . . . . . . . . . . . . . .  849,097 Metallic leaf, package roll of, W. H. Coe . .  848,883 Mine door, W. W. Zuber . . . . . . . . . . . . . . 848,716 Mirror, adjustable, E. L. Bell . . . . . . . . . . . . 848,624 l\firror and lamp, combined mouth, L. H. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849,209 Moistening color ribbons, device for, F. A. Langen . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . .  . Mold. G. L. Bartlett . . . . . . . . . . . . . . . . . . .  . Monkey wrench, D. Gobel . . ... . . . . . . . . .  . Mop head and wringer, combined, H. O. 
849,143 
848,955 
849,230 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,781 Motor, r.. R. Spears . . . . . . . . . . . . . . . . . . . . .  849,279 Motor control system, C. Schiebeler . . . . . 848,926 Motor starting means, explosion, E. A. Nel- , son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848 679 ! Music leaf turner, J. E. Golden . . . . . . . . . .  848,897 I Music roll support. detachable, E. S. Votey 849,091 Musical instrument, valved wind, C. G. Conn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  R4R,72G Musical instruments, air governor for, J. H. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Necklace, pearl, B. Roede . . . . . · . . . . . . . . . .  . Necktie fastener, E. E. R. Drescher . . . .  . Nozzle, spray, A. B. Hull . . . . . . . . . . . . . . .  . Nut retainer, M. V. Golden . . . . . . . . . . . . . .  . Nut, toilet screw. Bassick & Barnard . . .  . Oil burner, W. R. Jeavons . . . . . . . .  848,828, Oil burner, L. ll�. Mustee . . . . . . . . . . . . . .  . Oilcloth rack. P. S. Pease . . . . . . . . . . . . . .  . . Ore crushing and screening mill, J. Algert Organ, R. Hope-Jones . . . . . . . . . . . . . . . . . . . Orif'ntation device, Lomb & Sailer . . . . . . .  . Osteopathic table. H. T. Root. . . . . . . . . . .  . Outlet box. F. W. Erickson . . . . . . . . . . . . . Oven. J. J. Murphy . . . . . . . . . . . . . . . . . . .  . Overalls, L. Rutenbf'ck . . . . . . . . . . . . . . . . . . . Oyster shucking machine, Torsch & Parker. Packng case, W. P. Fitzgerald . . . . . . . . . . .  . Packng, rod, A. W. France . . . . . . . . . . .  . Pad. See Ink pad. 

849,050 
849. 164 
849.218 
848.995 
848.737 
849,039 
848,829 
849,259 
848, 682 
849.037 
849.241 
848.757 
848,856 
848,888 
849.010 
849,268 
848.784 
848.889 
849, 115 

Padlock. C. A. Chubb . . . . . . . . .  0 '  • • • • • • • • • •  848.633 Pan guard or extension, baking, M. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848.698 Pane attaching means, Fingal & Fabrin . .  R4fl, 1 1 2  Paper box makng machine, E. Jagenberg. 848.656 Paper clip, C. R. Mueller . . . . . . . . . . . . . . . . 848,762 Paper. loadng or filling substance for use in the manufacture of, A. Monin . . . . . . 848,916 Paper shells. machine for making, A. A. Raymond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,851 Paper surface finishing machine, L. M. Yoerg- . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Partition, reinforced, M. W. Lauer . . . . .  . Pen. fountain, J. S. Barnes . . . . . . . . . . . . .  . Pen, fountain, F. W. Erickson . . . . . . . . . . . . Penny collector, H. G. Hewitt . • • • • • • •  

849,181 
849,144 
848,620 
849,110 
848,992 

Model T-And what it Ineans 
While other makers are putting out their ModelD or Fwe are making our Model 'T,and we have 

not skipped any letters of the alphabet, either. 
For thtrteen years we have 1:ieen making (not assembling) automobiles, always under the keen 

eye of Elwood Haynes, the original g:enius of the company. and the pioneer to whose resource and 
inventiveness almost every automoblle in America is, In some respect, in debt. The old situation-
Haynes perfecting, rivals afterward cOl?yillg�- exists !o-�ay. . . . Take our rear axle roller drive for Instance ThIS feature 19 unIque In the Haynes. It takes the 
place of the bevel gears and makes feasible the 

'
previously impossible h.igh-I?o,,:ered shaft.driv!,n car.' 

It was this Model T that upheld the Haynes reputation for rehab.hty 1D the Vanderb.lt Cup 
race-our regular stock 1I1Odel--:the only stock car in t�e race. 

Conservatism and progreSSIveness are combined In the 1907 Haynes. 

Haynes 
Automobile CO. 

KOKOMO, IND. 
Oldest A u t o m o b i l e  

Manufacturers in 
America 

Members A. L. A. M. 

NEW YORK 
1 7 1 5 B r o a d w a y  

CHICAGO 
1420 Michigan Avenue 

The Haynes 
Standard 50 H. P, 

Touring Car 
for 1907 

Model " T "  
the highest pow­
ered shaft driven 

car built 
Price $3.500 

Our other type is 
Model S. 30 H. P. 

Price $2,500 

Kerosene Oil Engines Keystone Well Drills 
Marine, Stationary, Portable . We�,�e�i�e:tR':.�e�'(�n:�':� 

NO DAN G ER, Maximum Power, Ltgh t- if:e
c
;
r 
DJlii!�n�o/Oil ���dgG:� ; est Weight, Simple. Reliable, EconomICal. Contractor's Blast Hole Drilling, 

�gn�
a
�t

e
���u�;�n�����jOw�le 1���i:� ���e

� O��dfi!!a���;lo�:p��:a:!�t� 
logue S. A. � No charge for packing. books in t·hese Imps. 
INTERNATIONAL OIL ENGINE CO. KEYSTONE WELL WORKS 

38 Murray St. ,  New York, U. S. A. Beaver Falls, Pa. 

Asbestos and M8�nesia Products 
STEAM PIPE AND BOILER COVERINGS. "J·M" ASBESTOS ROOFING. 
ASBESTOS PACKING (For al l  purposes). ASBESTOS FABRICS. 
ASBESTOS FIRE·RESISTING CEMENTS. KEYSTONE HAIR INSULATOR. 
ASBESTOS BUILDING MATERIALS. ELECTRICAL SU PPLIES. 

H .  'YV. d O H  NS- MANVILLE C O .  
New York, Milwaukee. Chi cago, Boston, Philadel phia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 

City. Min neapolis, San FranciSCO. Los Angeles. Seatt le. London. 

LU M B E R  Ten million feet. all 
sizes. also one mil· 
lion feet iron pipe, 
machinery. plumb· 

ing goods of all kinds, roofing. etc. Reference. Merchants · Laclede National Bank. Satisfaction 
guaranteed or your money refunded. Write to-day for complete catalogue and prices. 
ST. LOUIS WRECKING &. S UPPLY CO., 3865 MANCHESTER AVE. ,  ST. LOUIS, 

Cement � Concrete 
Reinforced Concrete 

Concrete Building Blocks 
SCIENTIFIC AMERICAN SUPPLEMENT 

1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mixture 
of concrete and gives the results of elaborate 
tests. 

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

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

SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an article by Spencer Newberry 
in which practical notes on the proper prepa­
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 568 and 1 569 present a helpful account of 
the making of concrete blocks by Spencer 
Newberry. 

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

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

SCIENTIFIC AMERICAN' SUPPLEMENTS 
1 564 and 1565 contain an article by Lewis 
A. Hicks, in which the merits and defects 
of reinforced concrete are analyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 5 5 1  contains the principles of reinforced 

concrete with some practical illustrations by 
Walter Loring Webb. 

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

SCIENTIFIC AMERICAN SUPPLEMENT 
1 5 74 discusses steel for reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1575, 1576, and 1 577 contain a paper by 
Philip L. Wormley, Jr., on cement mortar 
and concrete3 their preparation and use for 
farm purposes. The paper exhaustively dis­
cusses the making of mortar and concrete, 
depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, details of con­
struction of reinforced concrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. D. Elbers on 

tests and constitution of Portland cement. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1396 discusses the testing of cement. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1325 contains an article by Professor Will­
iam K Hatt giving an historical sketch of 
slag cement. 

S CIENTIFIC AMERICAN SUPPLEMENTS 
955 and 1042 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer B. Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 5 10 and 1 5 1 1  present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 5 1 9  contains an essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 4 65 and 1466 publishes an exhaustive illus­
trated account of the Edison Portland ceo 
ment works, describing the machinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 
149 1 gives sume fallacies of tests ordiwtrily 

applied to Portland cement. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1 56 I presents an excellent review by Brysson 
Cunningham of mortars and cements. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resume of the cement in­
dustry and gives some valuable formul�. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 5 7 5  discusses the manufacture of hydraulic 
cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 587 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 

SCIENTIFIC AM l>:RICAN SUPPLEMENT 
1586 contains a review of concrete mixing 
machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the selec­
tion of Portland cement for concrete blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 5 8 1  splendidly discusses concrete aggre­
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1595 presents a thorough discussion of sand 
for mortar and concrete, by Sanford E. 
Thomson. 

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

Order from your Newsdealer or  from 

MUNN & CO. , PUBLISHERS, 361 BROADWAY, NEW YORK CITY 
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G E NTL E M E N  
WHO DRESS FOR STYLE 

NEATN ESS, AND COMFORT 
WEAR THE IM PROVED 

80STO 
GARTER 
THE RECOGNIZED STANDARD 

___ The Name is 
stamped on eve

J
ry . :  hi 

loop - fV'r �h� 
CUSHION 
BUTTON 

C LAS P 
LIES FLATTO THE LEG-NEVER 
SLIPS, TEARS NOR UNFASTENS 

GEO.FllOSTCO.,Makera 
BostOD,Mus., U. S. A. 

�_.."ALWAYS EASY 

Motor Supplies 
t6 

Order your AutOIDobile and Motor Boat 
Supplies by IDail. 

We make a specialty of mail orders and are fully 
qualified to give you better attention and advice 
than anyone else in the business. 

We carry in stock practically everything pertain­
ing to the motor car and motor boat at lowest prices 
consistent with quality and good service. 

P. M. S. 6·inch Dashboard Searchlight for small 
t..:ars and boats, with French mirror, copper front 
and back and swivel, $ro. Complete, with basket 
generator and tubing, $r8. I,arger sizes in proportion. 

P. M. S. Generator will run two big headlights, 
$ro ; high grade. 

French Siren Horn, loudest made, $30. 
Puritan Gas Tanks, $30. More gas for less money. 
Sale agents for Universal Auto and Marine Car-

buretors. 
We shiP to any part 0./ the world. 
Complete catalogue to intere,..,d parties. 
Dealers. As we are manufacturers' agents it 

will pay you to get in touch with us. 

Perforated strips or sheets, apparatus for I forming, D, A, Ritchie , • .  , . . . .  , . . . .  , 849,267 
Perforator, H. Upton " " " " " " " " " "  848,869 
Phonograph, C, Rldderhof . . . . . . . . . . . . . . . . 848, 687 
Phonograph, W. W. Rosenfield . . . . . . . . . . . . 849,086 
Photograph plate, P. V. W. Welsh . . . . . . . .  849,034 
Photographic film cartrdges, spool for, F. 

J. Mathein . . . . . . . . . . . . . . . . . . . . . . . . . . .  849.076 
Photographic print testing device, F. Sohon 849,277 
Photographic printing apparatus, F. H. Auld 849.184 
Photometer, integrating, C. P. Steinmetz . 849,027 
Piano acton, L. N. Soper . . . . . . . . . . . . . . . .  849,278 1 
Pianotorte, G. Bless . . . . . . . . . . . . . . . . . . . . 848.957 
Picking block. M. J. Murray . . . . . . . . . . . . . .  849,011 
Pipe bracket, H. Wyler . . . . . . . . . . . . . . . . . .  848,950 
Pipe coupling, W. Bartholomew . . . . . . . . . .  848,873 
Pipe hanger, adjustable. C. H. Hook . . . . . .  849.132 
Pipe testing machine, J. P. Mern . . . . . . . .  848,759 
Pliers, punch, and s,imilar tool, W. A. 

Bernard . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  848,�77 
Plow. W. P. Hendon . . . . . . . . . . . . . . . . . . . .  848,825 
Plow attachment, C. A. Phillips . . . . . . . .  848,848 
Plow blade. cultivating, A. R. Sullivan . . 848,779 
Plow, disk, C. C . Leuty . . . . . . . . . . . . . . . .  848,912 
Plow stock, A. R. Mallory . . . . . . . . . . . . . . .  848,913 
Plug and wall receptacle, attaching, Hart-

ley & De Reamer . . . . . . . . . . . . . . . . . . . .  848, 902 
Plug, electrical connecting, Vogel & White. 848,941 
Pocket. safety watch, G. W. Robertson . .  848,924 
Policeman's club, Diehl & Eickhoff . . . . . . . 849,216 
Post card frame or mount. E. E. Fairchild 849,111 
Power transmission device, C. A. Taylor. 848,703 
Power trans-mission device, A. Churchward 849,051 
Printers' galleys. galley lock for, H. L. 

Adzit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848,717 
Printing and embossing apparatus, E. E. 

Angell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849,038 
Printing plates, preparing half-tone, L. 

Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,833 
Projectlle, E. Ohl . . . . . . . . . . . . . . . . . . . . . . . .  849,015 
Projectile, anchor, E. S. Clough . . . . . . . . . .  849,205 
Propeller. J. A. Wade . . . . . . . . . . . . . . . . . . . . 848,942 
Propeller, A. Hector . . . . . . . . . . . . . . . . . . . . . 849,238 
ProPt

e��infik:�d
H�OM��greC;;v��.� . ��� .����s . .  ��� 849,006 

Propelling mechanism, boat, H. Thormeyer. 849,176 
Pulley casing, R. H. Bowen . . . . . . . . . . . .  848,802 
Pulley frame, L. Zambonl . . . . . . . . . . . . . . 849,308 
Pump, J. H. Burkholder . . . . . . . . . . . . . . . . . . 848,629 
Pump, C. ValIiquette . . . . . . . . . . . . . . . . . . .  849.030 
Pump, lift, F. A. Ruhl . . . . . . . . . . . . . . . . . •  848,857 
Pump, multiple, J. F. Liebentritt . . . . . . . .  848,836 

���l��g
C.

jao�' H�Yh:r��u�� . . : : : : : : : : : : : : : :  ���g 
�am���':i, 

d��V'l,!.
iVjost�r �����: : : : : : : : : :  �:� 

Rail joint, W. A. Hanvey . . . . . . . . . . . . . . . .  848,901 
Railway alarm, C. J. Courtright . . . . . . . . . .  849,107 
Railway crossing signal, D. J. Brush . . . . . .  849,046 
Ralway gate. G. E. Murray . . . . . . . . . . . . . . 848,677 
Railway signaling s,ystem, electric, J. B. 

Struble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway switch, E. F. Greene . . . . . . . . . . .  . 
Railway switch, overhead, E. C. Newton . .  
Railway tie, F. Bryer . . . . . . . . . . . . . . . . . . .  . 
Railway tie, composite, L. H. Wolff . . . . .  . 
Rake, U. S. ;[ essup . . . . . . . . . . . . . . . . . . . . . .  . 
Rake, R, H. Whitted . . . . . . . . . . . . . . . .  . .  
Recorder, n, Patterson . . . . . . . . . . . . . . . . . . .  . 

t�l s
C
ea;t:ie�. �: �or���l����� : : : : : : : : : : : :  

Regulator. See Feed water regulator. 

849,173 
848,986 
848,681 
848,806 
849,093 
849,244 
849,304 
848,846 
848,932 
849,231 

Relay structure. H. G. Webster . . . . . . . . . .  848,793 
Resistance devices. making, L. E. Barringer 848, 954 
Ring�. �'i;ite fi��i.n.g . ������� . ��� . . �����' . .  �: 848,948 
Rock and ore crusher, G. H. Thurston . . . .  848,782 
Rock drill, F. E. Glaze . . . . . . . . . . . . . . . . . .  849,229 
Rod, catcher. M. Krepp . . . . . . . . . . . . . . . . . . . 848,911 
Roll forming machine, Nungesser & Har-

mon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,919 
Rolling machine, hoe, F. W. Cameron . . . . .  848,630 
Rope clamp. C. W. Guftzeit . . . . . . . . . . . . . .  849,065 
Rotary drier, H. Brinker . . . . . . . . . . . . . . . .  849,044 
Rotary engine, D. F. Smith . . . . . . . . . . . . . .  848,860 
Rotary engine. J. Burn . . . . . . . . . . . . . . . . . .  849.326 
Rotary explosion engine, L. W. Lombard . .  8'48,665 
Rotary motor, C. S. Batdorf . . . . . . . . . . . . 849,099 
Rubber footwear, making. M. C. Clark . . . .  848,807 
Rugs, carpets, etc., material for, F. Bartelt 849. 186 
Sad iron. F. A. Hoya . . . . . . . . . . . . . . . . . . . .  849.331 
Safe, round door, M. Mosler . . . . . . . . . . . . 848,674 
Safety elevator. Bennett & Binder . . . . . . . .  849,188 
Safety pin. R. Douglas . . . . . . . . . . . . . . . . 849,217 
Sash adjuster, J. W. Paterson . . . . . . . . . . 849,016 
Sash lock and support. D. E. Ba�nes . . . . .  848,953 
Sash lock, ventilating window, F. E. Jeffers 849,072 
Saw tooth. L. G. McKam . . . . . . . . . . . . . . . . 8411,842 
Scale. spring, M. H. Hansen . . . . . . . . . . . . . .  848.740 
Scenery, theatrical, E. S. Cameron . . . . . . . .  848,880 
Scraper, wheeled, J, S. Norris . . . . . . . . . . . .  849.013 
Screen, F. Mikesell, Jr . . . . . . . . . . . . . . . . . . . . 849,154 
Screw, R. S. Matheson . . . . . . . . . . . . . . . . . . 848,914 
Seal, L. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . 848,879 

PIERSON MOTOR SUPPLY CO. ��:n�� :gg:�:�g�: g:��:��: �: �: lr'7,We . .  848.706 

1175 Bedford Ave .. Brooklyn. N. Y. 

t.tltJO 
848,735, 848. 892 

geallng device. package, C. B. Frost . . . . 848,734 
Seeding machine, L. E. Waterman . . . . . . . .  848,790 
Self locking block and pui7ey, G. M. Jenson 848,905 
Sewing machine seam trimmer and edge 

binder, W. R. Abercrombie . . . . . . . . . .  849,347 
Sewing machine thread controlling and un­

winding device, J. H. La Bate . . . . . . . .  849.140 
Sewing machines in wagons, device for 

fastening, F. M. Sargent . . . . . . . . . . . . . .  849,023 
Shade and curtain pole holder. window, 

J. H. Green . . . . . . . . . . . . . . . . . . . . . . . .  848.987 
Shade, double-acting window, M. Ecker . . . .  849,219 

THE INTERNAL WORK OF THE �g:�: :oWI�i d':!i�;,wb. st. �O:k���: : : : : :  �:�:m 
Wind. By S. P. LANGLEY. A jJainsta!<ing discus�ion I Shade roller. A. L. Sutton . . . . . . . . . . . . . .  849,284 by the leading authority on AerodynamICS, of a BubJect I Shaft reversing device Sundberg & Erics-of value to � all in terested in airships. SCllllN.TlFlC son . . , . . . .  , . .  , . .  : "  . . . . . . . . . . . . . . . . . .  848,931 AMERICAN :SUPPLEMENTS 946 and 94,.. PrIce 10 I Shampoo registering device H C Kelley 8 40060 
�e�B/�;:crly,���·alttnue�sfea)��.p

any, 861 Broadway, Sharpener, shears, W. �. 'wiisou· . . . . . . . .  : 849,180 i;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�1 Sheep shears, M. A. LIpscomb . . . . . . . . . . . . 849.252 

1907 Model 

Merkel 
Motor 
Cycle 

The only comfortable, non.injurious motor 
cycle on the market, built on the latest model, 
including the famous " Merkel n motor, Grip 
control, and Spring Frame and Fork, abso· 
lutely the safest and speediest ruadster or racer 
yet made. 

Write for Catalogue and Price8 
MERKEL MOTOR CO. 

10102, 26th Avenue, Milwaukee, Wis. 

. that explains fully the unique 
construction of the 
Ferro Auto-Marine Engines 
and tells just why they 
have created such wide­
spread interest this year. 

Or send IO cents 
for our complete 
Treatise on Marine 
Engines. Write us 
to-day. 

I Shipping case, N. J. Busby . . . . . . . . . . . . . .  849,352 
Shirt waist, M. Frerkson . . . . . . . . . . . . . . . . . .  849. 1 1 7  
Shock absorber, W .  Mazzocco . . . . . . . . . . . .  849,150 
Shuttle spindle, W. Koehler . . . . . . . . . . . . . .  849, 073 
Sidewalk light. E. A. Reich . . . . . . . . . . . .  849.020 

, Sight, C. & M. A. S. White . . . . . . . . . . . . . .  848.947 
Sign, electric, W. B. Garrett . . . . . . . . . . . .  849,226 

: Sign exhibitor, automatic. F. A. Johnson . et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,657 
Signal system , electric, W. M. Thomas . . . . 849,287 
Signal system, selective. E. F. Bliss . . . . . .  848,958 
Signaling, electric. J. B. Struble.849,170 to 849.172 
Signaling instruments, casing for electric, 

E. W. Vogel . . . . . . . . . . . . . . . . . . . . . . . .  849.343 

�l���lib�t�:s�e�, �:s�n�u��liCc�m�ne��n�� 848,636 

.T. Minns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849. 254 
Siphon, W. S. Shields . . . . . . . . . . . . . . . . . . . . 848.696 
Skirt marker, W. H. Simmons . . . . . . . . . . . .  849,341 
Sled, G. Koch . . . . . . . . . . . . . . . . . . . . . . . . . .  848.910 
Sled runner, F. Bryer . . . . . . . . . . . . . . . . . . 848,805 
Soldering sheet metal plates, J. Donoghue. 848. 978 
Sole. cushion. H. A. Roberts . . . . . . . . . . . . 848.770 
Sole leveling machine. E. E. Winkley . . . . .  848,713 
Speculum. Illuminable, R. H. Wappler . . . .  849,344 
Speed mechanism, variable, A. W. Pupke . .  848,768 
Speed mechanism, variable. F. A. Weller . . 848.870 
Spring wheel, J. Fliegel . . . . . . . . . . . . . . . . . .  849.223 
Stacker. hay. A. F. Kearns . . . . . . . . . . . . . . 848,832 
Stamp, automatic identification, J. T. 

Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848,887 
Stanchion. F. S. Overacker . . . . . . . . . . . . . . 849.264 
Steam boiler. E. A. VOight . . . . . . . . . . . . . .  848.786 
Steamer, domestic, S. M. Johns . . . . . . . . . . 848.906 
Stenciling machine. S. T. Smith. Jr . . . . . . . 848.777 
Stocking supporting means. G. F, Mansfield 849,253 
Stoker. mechanical. F. J. Crolius . . . . . . . .  848,728 
Stokers, coal magazine for automatic, L. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848,861 
Stone polishing wheel, S. H. Mills . . . . . . . .  848.760 
Stove attachment, gas heating, V. W. 

Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849,320 
Stove. gas burning, V. W. Blanchard . . . .  849.323 
Stove, gas cooking, V. W. Blanchard. 

849.315. 849,321 
Stove guard. gas heatng. V. W. Blanchard 849,319 
Stove lining clamp and support, S. Wein-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848 794 
Stove or range, gas cooking. V. W. Blanch-

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849,316 
Stovepipe drum. J. J. Roberts . . . . . . . . . .  848,689 

THE FERRO MACHINE If. FOUNDRY CO Strap. See Breast strap . 

Constructive 
Watch Adjustment 

When you buy an ordinary watch 
you actually purchase movement 

and case separately, the movement 
having been placed in a case not made 

for it and adjusted by means of the hairspring 
regulator, This is merely regulative adj ustment and can not be 
compared an efficiency with the constructive adjustment of the 

"OWAlllJ 
"'ATe " 

which ie completed by the makers. After the movement is assembled it is tested 
and adj usted until absolutely accurate. Then it is placed in its own case and 
tested and timed for w{.eks. The slightest variation caused by casing is cor­
rected by a complete readjustment. 

To further protect it, every HOWARD Watch is enclosed in a velvet-lined 
mahogany cabinet, accompanied by Certificates of Guarantee giving the move­
ment and case numbers, and the fixed price at which the watch is sold everywhere. 

Howard Watches are made in men's sizes only. Prices 
range from $35 to $150, according to quality of case, 
number of jewels, and adjustments. 

N OW R EA DY 

I n dustr ia l  Alco ho l 
Its Manufa.cture and Uses 

A P R A C T I C A L  TR E A T I S E  
BAS E D  O N  

DR. MAX MAERCKER'S " I NTROOUCTION T O  DISTILLATI O N " AS 
R EVISED BY DRS. DELBRUCK AND LANG E  

CO M P R I S I N G  
Raw Materials, Malt;:"g, Mashing and Yeast Preparation, Fermentation, Distil· 

lation, Rectificati"lI and Purification of Alcohol, Alcoholometry, The 
Value and Significance of a Tax-Free Alcohol, Methods of De· 

naturing� Its Utilization for Light, Heat and Power Produc-
tion, A Statistical Review, and The United States Law 

By JOHN K. BRACH VOGEL. M. E. 
528 Pages 105 Engravings Price, $4. 00 

T
HE value and significance of a tax-free alcohol 

have been so widely discussed in the press and 
periodical literature of th e entire country, that 

it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural and indus­
trial interests. For years we have been far behind the 
nations of Europe in this regard, and in consequence 
our literature has been sadly lacking in anthoritative 
works covering this phase of industrial activity. 
This book was designed with the especial purpose of 
filling this want, and it is the latest and most compre­
hensive work of its kind which has been published in 
this country. 

It is based upon the researches and writings of the 
most eminent of Germany's specialists in the sciences 

of fermentation and distillation. It covers the manufacture of alcohol from 
the raw materials to the final rectified and purified product. An introductory 
section deals with the importance of the new law and what it means to the 
farmer and the manufacturer. Additional sections cover the methods of de­
naturing, domestic utilization of alcohol for heating and lighting purposes • 

alcohol as a fuel for power production , and a statistical review. The full 
United States law is given in an Appendix. 

The 105 illustrations are of especial value and excellently supplement 
the text. 

Few in number are those to whom this book would not prove of interest 
and value. The farmer, the manufacturer, the power-producer, the house­
holder, will all find that denatured alcohol is of such importance to them, 
that its use and introduction will effect savings and economies which were 
hitherto impossible of accomplishment. 

Send for Descriptive Circular. 
MUNN &. COMPANY, Publishers, 361 BlI."'oadway. New York 7S Wade Buildi g Cle Ill. d O ' I Street indicator for electric railways, anto· I 

.. St k C I
n . ve n . . I matico E. M. Smith et al . . . . . . . . . . . .  849,270 '1 Iil�������������������������������������������� .... arge oc at 75 art andt Street, New York, N. Y. Striker plate, J. H. Shaw . . . . . . . • • • . . . .  848.859 '" 



Scientific Ame'1'lcan. 

M OT I O N  P I CT U RES. Wheel, J. E. Zimmermann . . . . . . . . . . . . . . . .  . Classified Advertisements MO'I'WN PlCTURE MACHINES. Films, Slides and 
Advertising in this column is 50 cents a line. No less ��rl��:i:��;��8�-::��:;�hOi��S r:rfi in 

i�f�i: 
than fOUf nor more than ten lines accepted. Count chine. Catalogs. Lewis 1\1 8waab. 336 Spruc�t., Phlla. 
sev n words to the line. All orders must be accom� 

Wheel attachment, vehicle, D. Ward . . . .  . 
Wheels, maKing, U T. Schoen . . . . . . . . . .  . 
Wbiflletree book, 0. B. Haga . . . . . . . . . . .  . 
Whip socket, Farber & Lehman . . . . . . . . .  . 

�4U, ;lO\J I 849,031 
848,927 
849,232 
848,6.j:! 
848,8:;0 
849,192 

tJ�nied by a remittance. Further information sent on 
request. 

B U S I N E SS O P P O RT U N IT I ES. 

PATEN,['S SOLD ON COMMISSlON.-lf you wish 
Lo buy or sell a patent write for particulurs to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu­
sively. 

METAL NOVEI,TY WORKS CO., Mauufacturers of 
all kinds of light Metal , ..... oods, Patented Articles and 
Hardware Specialties on contract. Metal Stamping Dies 
and �tamping OUf specialty. 43-4� Canal St .• Chicago. 

PATTERN LETTERS AND FIGURE" (White Metal 
and Brass) for use on patterns for castings. Large va-
*��ht�o'§'g;, �����a

e'¥:iI.,���, for catalog. . W. 

AG EN'l'S WANTED to sell best kettles in world for cooking, steaming, straining food of all kinds. :\10 more 
burned or scalded hands, no more food wasted. Sample 
free. For particulars write American Specialty Stamp­
ing Co., Johnstown, Pa. 

1 SE(,L PATENTS.-To buy or haviug one to sell, write 
Chas. A. Scott, 719 Mutual Life Building. Buffalo, N. Y. 

H E L P  WANTED. 

W ANTED.-A SUPERINTENDENT. 
Syracuse Chilled Plow Co., 

Syracuse, N. Y. 

is:��f$�:o�������.1 Pg�)i;\i'I�
s 
g,e��

r
}��� W ��'i. \��r�! 

us to-day. stating ag-e, experience and salary desired. 
Hapgoods, 305 Broadway, New York. 

PATENTS F O R  S A L E. 

NEW ARTICLE IN CIGAR TRADE. Basic patent 
granted. American rights only for sale. Price $700. 
�:�gI, �b���, t3�� :O�it

i
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ess 

S O U VE N I R  POST CA RDS. 

25 SOUVENIR Post Cards and a 6 mos. subs. for 25c to 
(�ollectors, largesLand oldest l()().page montbly on Coins, 
����y:a ��;d�Wg�:*���&;������ e::,

l
§��p:A�r./et� 

25 BEAU'l'IFUL POST CARDS mailed to any address 
for 120. A great varie�y of subjects. Sold by some stvres 
at 2 for 5c. and others at &C. each. Defiance StudiO, 65 
West Broadway, New York. Price list free. 

LII'·E-MOTION POST CARDS.-New York's latest 
���ct.
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these cards. SpeCial Offer--Set of 9 assorted subjects. 
postpaid, 50c. Eagle Card Co., 2 Park Place, N. Y. 

1,000 POST CAR US $6; 500·$4 ; made to order from any 
Photo or Print with your imprint on each as publisher. 
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FACTO RY A N D  M I L L  S U P P L I ES. 

PUT IN WATER WORKS at your country home. A 
Caldwell Tank and 'rower is the tbing. Substantial, 
effiCient, ornamental. inexpensive and frost proof. 
Dozens near you. A. E. Woodruff, of Mt. Carmel, Conn., 
��1s �n'� Mlxg����.,�as��it� iForus�:���evo���s 3il� 
logue and Price List. W. E. Caldwell Co., Station 
D 0, Louisville, Ky. 

M A C H I N E RY. 

REMOVED to larger quarters, we offer our large 
stock of new and second�hand macbinery ; also boilers, 
rJg!�;;'M�%��;' ��i,0{5] w�:�Wl:��t,a��w �gl�.

les. 

T Y P EW R I T E R S. 

TY PEWRITERS.-Sold. rented, and repaired. Expert 
��f����

n
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5! W. 125th Street. New York. Telephone 4652. 
rrYPEWRrrER "' Bargain List " free. Deal direct, 

SOLve agents' commissions. Underwoods, Reming-tons, 
��

i
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n�:Jo�[S:{:J!;y�:�rr�iFI1��J �4� J��

a
�dW��? N�i� 

TYPlUWRITERR-Caligraphs, $5; Visible Writers, $8; 
Hammond, $ 10 ;  Remin�ton, $12; Remington, two-color 
ribbon attachment, $18 ; all guaranteed. Send tor cata­
log. Typewriter Co. (Dept. Xl, 217 W. 125th St., N. Y. City 

CLEARANCE SALE-Remingtons, Densmore., Jew· 
etts, Blickensderfers, Willillms, $12.0'>0 ; Postals, Ham� 
monds, $10 ; Underwoods, OUvers, $35. Orrters filled or 
money back. Standard Typewriter Excb., Suite 45, 
231 Broadway, N. Y. 

SAVE MONEY.-Send to Lineograph Co., 112 Fultou 
St .• New York City, for Duplicators and Supplies. Be· 
ing the actual makers, you will save 40 cents on the 
dollar. Circulars sent on application. 

'lPEClAL BARGAINS.-Remington No. 2. writing two 
colorsi Densmore, Hammond, Franklin $15 each, shipped 
R
r
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STANDARD MAKES BETTER THAN NEW at 
prices as low as anywhere. Thoroughly overhauled and rebuilt machines at 1-3 manufacturers' prices. AtlantiC 
��r��'1��:r tJsX1;o

;
t
��

n
��,;ay, N. Y. Reliable repairing. 

E L ECT R I CAL. 

TEDDY BEAR SKULL, DEVIL, SCARF PINS.­
Hand carved. best ivory. When illuminated produce 
marvellous effect. Vest Pocket and Flash Ligbts, . 
Medical Batteries. E. J. Tardie. 221 Sixth Avenue New York City. 

CALL AND SEJE OUR UP-TO·DATE EJlectric Cigar 
r�ighter just patented. Pocket-lamps, flashligbts, scarf pins, etc. All modern imlJrovements. Atlas Electric 
Mfg. Co., 40 West B'way. Tele. 6049 Cortlandt. 
'W]1] WILL MANU�'AC'l'URE FOR YOU, on reasona· 

ble basis, speCiaLties in Electrical, Hardware or Metal 
�\�:�: ���:t. CJB����1M!s

N�� ��i�nuous contracts de-

SCHOOLS A N D  C O L L E G E &  

GEO. H.  WILSON, tbe World's Champion. has writteu 
a booklet, " Vaudeville. Stage Dancmg and Entertw.n­
ing." It is absolutely free and very interesting. Just 
addres" Wilson's Vaudeville Scbool. 263 W.42d So., N. Y. 

A'1"l'ORNE\,"S AND INVENTORS, A1'TENTION ! 
ft���ti�.����lgt:l�l ��i18P�C���� �:;:s�ngo�Tct%ciLagt 
Patent Law, Dept. A, 1853 Mintwood. Wash., D. C. 

P H OTO G R A P H Y. 

BAR(lAIN TIME IS HERE. Splendid opportuuity in 
high grade lenses and cameraEl. If you want to buy. sell or exchange, write us for lists. National SpeCialty Co .. 
49 W. 23th St., New York City. 

EY E·G LASS S P E C I A L T I ES. 

REJMARKABLE MAGNETIC SPECTACL]1] .\ ;o./D EYE GLASS OF�'ER. Send stamp. no postals, for Free 
Pair, coupon and testimonials. S. A. lJ'redrick Optical 
Co., Toledo, Ohio. 

D E A F N ESS. 

DEAF or bard of hearing persons find lip reading 
Simple, easy, practical. Oral or mail. Terms easy. For particulars address S. A. Lipmann, P. O. Drawer 2618, 
Boston. 

EXP E R I M E N T A L  E L ECT R I CS. 

STUDY ELECTRICITY AT HOME. Complete course, 
3O-pg. detail· book, 220·pg. text-book. 200 experiments. 
�i�ra��s�
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Wick tube, W. R . .  J"avons . . . . . . . . . . . . .  . 
Windmill, EJ. P. Bergman . . . . . . . . 849,191, 
Window, S. U. Barr, reissue . .  _ . . . . . . . .  . 
W'indow cleaning device, R. J. Clarke . . .  . 
Window, teller's, E. Liberty . . . . . . .  848,755, 
Wire stretcher, H_ S. & M. D. Harris . . . .  
Wire stretcher and fastener, combined, E. 

p. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 
Wood covering or facing. H. Romunder . .  
Wood grooving machine. R_ S. Allan . . . .  
Wrench. See Monkey wrench. 
Wrench, T. H. Lavier . . . . . . . . . . . . . . . . . .  . 
Wrench. S. P. Schneider . . . . . . . . . . . . . . . .  _ 
Yoke, safety neck, H. rI'. Hooker . . . . . . . .  . 

DESIGNS. 

12,628 
849,204 
848,756 
849,234 

8·W,206 
848,690 
848,797 

849,248 
849,272 
848,826 

BOOKS A N D  M A GAZ I N ES. 

STEAM TURBINES by French. $300. An American 
bOok. No Jonge.r necessary to buy a German or an English 
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Fabric. pile, F. E. Kip . . . . . . . . . . . .  38, 508, 38.509 

:��fe �k����:�u�����1ii' ��l�i.;:
It

s�nt�efg�
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Lamp stand, R. Murr . . . . . . . . . . . . . . . . . . . . . 38,506 
Picture frame, R Bilek . . . . . . . . . . . . . . . . . .  38.510 

l'ecbnlCal Press, Brattleboro, Vt. Puzzle box, E. W. Wright . . . . . . . . . . . . . . . .  38.502 
Ribbon. G. A . Morgan . . . . . . . . . . . . . . . . . .  38.507 
Vessel for table use, A. Parolltand . .  �8.504, �8.505 
Watcb fob. J. II. Hall, Jr . . . . . . . . . . . . . . . . .  38.501 

TRADE MARKS. 
Stringed instruments, playing mechanism for, L. A. Kampelman . . . . . . . . . . . . . .  848,658 Stroke varying mechanism, C. H_ Baldwin .  849,185 Subwa, ventilating system, W. EJ. Lamb . .  848,834 Subway ventilation, O. I1ammerstein . . . . . .  848,900 Accumulators, A. Muller . . . . . . . . . .  _ . . . . . . 61,650 
Superheater. F'. J. Cole . . . . . . . . . . . . . . . . . .  849.052 AntiseptiC powder. Watcbman & RHnolds . 61 .744 
Suspending and hoisting mechanism 0 Antiseptics. A. Horowitz . .  , . . . . . . .  : . . . . . .  61 .705 Hetlesaeter . . . . . . . . . . . . . . . .  _ . . . . .  ' . .  _ . : 848,744 Baking powder, Black Hawk Coffee & Spice Switch apparatus, prepayment time; E.  Co .  . . . . . . . . . . . . . . . . . . .  _ . . . . . .  _ . . . . . . . .  . 

Schattner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  849,024 Bef'r, Indianapolis Brewing Co. Switch operating apparatus, electric, I. L. Bitters, E. J_ R. Exner . . . . . . . . . . . . . . . . .  _ Van Buskirk . . . . . . . . . . . . .  _ . . . . . . . . . .  848, 940 Bitters, J. von Febren . . . . . . . . . . . . . . . . .  . 
Switchin� device, E. B\ Gehrkens . . . . . . . .  848,893 Bitters, B. Winter �'ynchromsm indicator, P. L. Clark . . . . . .  848,970 Boilpr injeetors. stpam. Ohio Injector Co. lable leg connection, J. L. & D. Q. Nevin 848 918 Books and pampblets. Collver Tours Co . . . .  Tablet, writing paper, L. H. Nelson . . . . . .  848;680 Boots and shoes, lputh{,f. C. K. Fox . .  61 ,74R, 

61.724 
61.685 
61.682 
61.770 
(11 .7!l5 
61 .712 
61 .665 
61 .749 Talking machne horn support, O. Kraus . .  849,138 Boots. shoes. slippers, and" sandals, F. P. Tank cut off, oil, A. L. Stump . . . . . . . . . .  848,930 Kirk('ndall & Co. • . . • • . . . • . . . . . . . . . . .  61.747 

Tank inspector and gage, tubular, W. Bread, F. Fuller . _  . .  _ _  . . . . . . . . . . . .  61. 648. m ,658 
Gregson . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  848,898 Broadcloths, M. Rosenbaum's Sons . . . . . . . . 61.7!lO 
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Teetb, reinforce and backing for artificial 
849,125 

61 . 695. 61,723 I . Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 848,863 Canned sardines, No. Lubec Mfg. & Canning Telegraphy, I . Kitsee . . . . . . . . . . . . . . . . . . . . 848, 752 Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61.787 
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����Y'de:' :;�nah��idsca' I'I" b' �1'1" 'c'o'm' � 848, 849 Canned vpgetablps. fruits" and berries, Down· 

c , ing·Taylor Co. . .  . . . . . . . . . . . .  ' . . . . . . .  " 61 . 64!l bined, 0. A. L'Hommedieu . . . . . . . . . .  849,250 Caps, maids', waitresses', and nurses', O. Telephone exchanges, Signaling system forJ F. Drpyer .. . . . . . . . . . . . . .  _ . . . . . . . . . . . .  61 .702 F_ R. Me Berty . . . . . . . . . . . . . . . . . . . . . .  849,336 Carppt warp flnf] twine, cotton, Putnam-T
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849,032 HookE'r Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 . 652 "" Carpets and rugs. Wilton. Ivins, Dietz & ley & H'eaford . . . . . . . . . . . . . . . . ' . . . . . .  848,749 M1etzger Co. . .  . . . . . . . . . . . . . . . . . . . . . . .  61,683 Telephone trunking system. W. W. Dean . .  848,814 Cement compounds for making pipe joints, Tension device, S. W. Wardwell . . . . . . . . . .  849,295 Lpa<iitp Company of America . . . . . . . . . . ()1 . ()(j!) Theaters, turning stage for M. Kahane_ 848 907 Chains and hracf'lf'ts, Frped & Peikes . . . .  61.750 Threshing machine, transit, ' D. M. Hart- j Cigars, E. F. Rchwpilwrt . . . . . . . . . . . . . . . . . . 61. 689 sougb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,990 Clay. stove . Bridg-eport Crucible Co . . . . . . . . . 61.640 Tile molding machine, D. Leonard . . . . . . . .  848, 664 Cleaning prf'oaration, detprgent, Chemis(�he 

Tiles, machine for laying underground Fahl'ik Gripshpim-Elektron . . . . . . . . . . . . .  61 , 628 
drain" M. p. McCulloch . . . . . . . . . . . . .  848,841 Cleansing and rlisinfrcting preparation, 

Till, cheek, C. Blankenagel . . . . . . . . . . . .  849,196 American Antiformin Co . . . . . . . . . . . . . . .  61 . 693 
Tire, pneumatic, L. N. Cates . . . . . . . . . . . .  849,049 Clothing, cprtain. Cellular Clothing Co . . . .  Rl.664 
Tire, resilient vehicle, F. Morris . . . . . . . . . .  849,156 Coal cutting- machines. Pneumelectric Ma-Tire, vehicle, J. E. Hopkinson . . . . . . . . . . . .  848,745 chine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,687 
Toothpick holder, C. H. Sharp . . . .  _ . . . . . . .  848,693 CO(,O!l. t'llO('oIfl tf'. and chocolate candy, 
Torch, blow, F. G. & H. R. Emmelmann .  849,220 Amhrmria Oho('olat(' Co. . . . . . . . . . . . . . .  61 . 662 
Torpedo . plaCing device for railways" auto- Coffee. T. L. O\Yf'lI� • • • . • • . • . • • • • • • • • • • • • •  61,601 

matIC. W. H_ Kelley . . . . . . . . . . . .  _ . . .  849,332 Cologne, eau de. .T M. Farina gegenuber Toy. W. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  849,280 dem Julichs·Platz . . . . . . . . . . . 61.684 
Toy lantern, J. C. Tyndall . . . . . . . . . . . . . .  848,938 Color for blpudwn-j' usc, tinting, WiIliam 
Transformer, electriC, J. Murgas . . . . . . . . . .  848,676 Edge & Sons . . . . . . . . . . . . . . . . . . . . . . . . 61.721 Tran
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Cott
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_ �����: . �:�����' . . �: . .  �' . .  �������� 61,700 Transmission mechanism, G. S. Comstock . 848,635 Cotton nipecp goods. waterproof�d, William Trap, Houtsinger & Stilson . . . . . . . . . . . . . .  849,070 L. Barrell Co. . . . . . . . . . . . . . . . . . .  61 .764. 61,765 
Trolley bracket, center stop, .T. H_ Cook . .  848,637 Cotton, woolpn , worstpd. silk. and hair 
Trolley track switch, overhead, F. Kramer 849,350 piece goods, CraVf'nette Co. . . . . . . . . .  61 , 701 
Trolley wheel, E. P. Sharp . . . . . . . . . . . . . .  849 025 Cream, evaporated. Wisconsin Gondensed 
,['rolley wbeel. G. B. Nussbaum . . . . . . . . . .  849:262 Milk Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,745 
TrUCk, E. C. Bruen . . . . .  _ . . . . . . . . . . . . . .  848,804 Damask tab If' cloths, napkins, and towels. 
TrUCk, A. P. Sands . . . . . . . . . . . . . . . . . . . . . .  849,022 Neuss. Hesslein & Co. . . . . . . . . . . . . . .  61.757 
TrUCk, Schafer & Wanee . ,  _ "  . . . . . . . . . . .  849,270 Dental alloys and instruments made there-
TrUCk, car, W. P. Bettendorf . . . . . . . . . .  849,194 from. C. A. Fones . . . . . . . . . . . . . . . . . .  61.647 
TrUCk, swing motion, W. P. Bettendorf . .  849,193 Disinfpctants, Johnson & Johnson . . . . . . . . . .  61,777 
Trunk, wardrobe. Likly & Cannan . . . . . . . 849,334 Disinfpctants. air purifiers, and deodorizers, 
Tube. See Wick tube. W. & F. Walker. Limited . . . . . . . . . . .  61,676 
Tur.ret tool post, G. E. Greenleaf . . . . . . . .  848,822 Dust when sWPf'oing. preparation to absorb, 
Twme holder, G. Hanscom . . . . . . . . . . . . . .  848,648 St. Louis Dust Sf'ttling Co . . . . . . . . . . . .  61,656 
Type, apparatus for exactly printing or im- Dyes. "rilIiam Edge & Sons . . .  _ . . .  _ . . . . .  _ 61,691 

pressing, F. A. Langen . . . . . . . . . . . . . .  849,142 Eavf's trough hangprs, J. R. Buker & Sons 
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To�ey �' . .  ��:� t�:��� Elec�r�'c iigbti'�g ' 'o;"tiits; ' dec���ti'';�, Jaeg�� 

61.639 

Typewriter carriage, E. B. Cram . . . . . . . .  849,055 )iiniaturf' Lamp Manufacturing Go. . .  61, 649 
Typewriter operator, B. F. Hutches, Jr . .  848 653 E1p<:'triral Jnftrhhwl'Y. cleaning" and polish-
Typewriter ribbon mechanism, A. SChnee- ' ing compound for. M. Du Per ow . . . . .  _ . .  61.729 

loch . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . 849,239 Extracts, certain. Marden, Orth & Hastings 61,710 
Typewriters, automatic paper feeder for, Fats for baking and cookng, Braun & Fitts. 61 , 66� 

B. F. Hutches, Jr. . . . . . . . . . . . . . . . . .  848,654 Felt, roofing and sheathing, Barrett Manu· 
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848,649 facturing Co. . . . . . . . .  : . . .  _ . . . . . . . . . . . . .  61,627 
Tv 848,678 Files and rasps. Henry Disston & Sons . . .  61,70� 
Typewriting machine. F. X. Wagner.848,707, 848,708 Films, platf's and photographic papers, 
Typewriting machine, H. L. Wagner . _ . .  848,709 Actien-Gesellschaft fur Anilin-Fabrika-
Typewriting macbine. H. S. McCormack . .  848,764 tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , 677 
Typewriting machine, F. X. Wagner . . . . . . 848,787 Fire extinguishing compounds, Pluvius· 
Typewritng machine, H. L. Wagner. _ . . . .  848,788 F'euprloscher-Gesellschaft mit beschrank-
l'ypewriting machine, Hannahs & Hieber. ter lIaftung' . . .  _ . . . . . . . .  _ . . . . . . . . . . . . . .  61.715 

849,127, 849,128 Fish. pl'esprved, RosE'nstein Brothers . . . .  _ .  61 . 65:� 
Universal joint for shafts and rods, A. J. Flavoring syrups. A. M .  Bradley . . . . . . . . . .  61 .725 

Hugbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,652 Flour. wbeat. Washburn·Crosby Co . . . . . . . .  61,763 
Valve, air inlet, P. H. Reardon . . . . . . . . . . 848,852 Flour, wheat, Northwestern Consoldated 
Valve, automatic, A. F. Priest. . . . . . . . . .  849,084 Milling Co. . . . .  . . . . . . . . . . . . . . . . .  61.788 
Valve, double steated, J. E. Purser . . . . . .  848,684 Fuses, Coast Manufacturing & Supply Co. , 
Valve for automobile engines, auxiliary, F. 61, 64:�, 61 ,644 

T. Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848,722 Gas burners. incandescent, Plume & At-
Valve, hot water. J. L. Cook . . . . . . . . . . . .  848,811 wood Mfg. Co. . . . . . . . . . . . . . . . . . . . . . .  . 
Valve. single seated, J. E. Purser . . . . . . .  848.685 Glue. S. Isaacs & Co. . . . . . . . . . . . . . . . . . . . .  . 
Valve whistle, L. Kratzenstein . . . . . . . . . . .  848, 999 Grease eradicator, A. J. Kayser . . . . . . . . .  . 
Vault light, McGuigan & Priddle . . . . . . . .  849,260 Hair
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.' Vehicle body spring support, L. N. Stewart .  848. 864 S 

Vehicle brake, Lukens & DiehL . . . . . . . . . . .  848, 668 Hair tonics and dandruff cures, C. Hughel . .  
Vehicle spring, M. Emmerich . . . . . . . . . . . .  849.109 Hammocks, D. W. Shoyer & Co . . . . . . . . .  . 
Vehicle storm front, H. D. Pursell . .  _ . . .  848,769 Hose supporters. George Frost Co . . . . . . . .  . 

61 .7:18 
m .770 
Gl,fla2 

61 , 6a7 \ 
0.1 , 775 
61,717 
61,772 

Vehicle wheel, T. Jones . . . . . . . . . . . . . . . . . .  848,747 Inks, printing and lithographing, E. ]-'. 
Vebicle wbeel, C. A. Gauld . . . . . . . . . . . . . . 849,0>52 Rycben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61,741 
Vebicle wheel. A. A. Ambler . . . . . . . . . . . .  849.095 Insecticide. T. Hetberington . . . . . . . . . . . . . . . 61,704 
Vehicle wind shield, G. Huillier . . . . . . .  _ . .  849,242 Iodids, substitutes for, Farbenfabriken vorm. 
Ventilating apparatus, J. G. Garner . . . . . .  849,061 Friedr. Bayer & Co. . . . . . . . . . . . .  _ . .  . 
Ventilating and heating, system of, R. Jewelry, certain, McRae & Keeler . . . . . . .  . 

W. Shaw . . . . . . . . . . . . . . . . . . . . . . .  848.695 Journal. illustrated weekly, Stuyvesant Co. 
61,730 
61. 782 
61 , 7 1 8  

Vise, carpenter's floor, Marz & Schneider. 848,837 Knitted hosiery, undershirts, and drawers, 
Vise, compound, J. H. Westcott . . . . . . . . . .  848.945 GUY. Curran & Co. . . . . . . . . . . . . . . . . . . .  61,753 
Voting machine. W. J. Lausterer . . . . . . . .  849.001 Lamp glasses and globes, Macbeth·Evans 
Voting macbine. A. J. Gillespie . . . . . . . . .  849.123 Glass Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 ,782 
Wafer lifting device, Y. Kawasaki . . . . . .  848.748 Lead, white, W. W. Lawrence & Co . . . . . .  61 , 636 
Wagon brake, G. F. young . . . . . . . . . . . . . . .  849,�07 Leather, imitation. British Pluviusin Co . .  61,696 
Wagon, dumping, Critser & Wrigbt. . . .  849,0051) Leggings, H . •  Tacoh & Sons . .  . . .  . . 61,755 
Wagon, dumping, J. Heberling . . . . . . . . . .  849.067 Liniments, Oino Liniment Co . . . . . . . .  _ . . . . .  61 ,71� 
Waist holder and skirt supporter, com- Magazines" S terling Electric Co_ . . . . . . . . . . . 61,743 

bined, J. Eisman . .  _ . . . .  _ . . . . . . . . . . .  848,722 Medical compounds, certain, Kaline Co . . .  61,707 
Wan forming mold. W. D. Ham . . . . . . . . . .  849, 126 Medical prE'parations, certain. Walther Man-
Walls and other surfaces, decorating, E. ufacturing Co. . . .  _ . . . . . . . . . . . . . . . . . . . .  61,793 

Switzer . . . . . .  _ _  . . . . . . .  ' " . . . . . . . . .  _ . . .  848. 867 Medic-inal compound, Mountain Iron Min-
Washing machine, H. E. Thompson . . . . . . . .  849.090 eral Co. . . . . . . .  , . . . . . .  . . . . . . . . . .  , .  G1 ,671 
Washing machine, P. Werts . . . . . . . . . . . . .  849,�00 :Mpdicinnl compounds, certain, Dr. D. Jayne 
Washing machine, cylinder, W. Bartholo- & Son . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  _ . . . .  61,667 

mew . . . . .  _ . . . . . . . . . . . . . . . .  " . . . . . . . . .  848,874 Medicinal pastes and ointmC'nts, .John Wyeth 
�!f��ps.
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848,976 Med�in�l
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��(��ar'n:t'i��: " if: . :T: . .  D'o� : : :  : : : : :  �t+�� 
& Thowless . . . . . . . . . . . . . . . . . . . . . . . .  _ .  849,292 Medicinal preparation for coughs . colds, and Water closets, lavatories. etc" flushing ap- croup, T. W. Larwill . . . . . . . . . . . . . . . .  61,756 paratus for, M . Mendoza . . . . . . . . . . . . . .  849,152 MediCine, certain. M. J. Brpienbacb . . . . . . . .  61,767 

Water heater and still, combined, D. W. Medicine, (,t'rtain, Society of Chemical In-
Daley et al. . . . . . . . . . . . . . . . . . . . . . . . .  849.210 dustry in Basle . . . . . . . . . . . . . . . . . . . . . . .  61.791 

Water heating apparatus. V. W. Blanchard . 849.317 Medicines, certain. W. C. Burk . . . . . . . . . . . .  61 . 6QR 
Water motor. L. M_ Shaw . . . . . . . . . . . . .  _ .  848.694 Medicinf's, certain, Waltf'[' Medicine Co . . .  61 , 762 
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849.203 Medicines. certain. P. Bourne . . . . . . . . . . . . . .  61, 766 
li 848,894 Metal alloy for bearings, etc., Manganese 

Wave meter, .T. Murgas . . . . . . . . . . . . . . . .  84R,67Fl Bronze & Brass Co. . . . . . . . . . . . . . . . . . .  61 . 736 
Weather guard. E. L. Cbarroin . . . . . . . . . .  848 882 Metal polisb. G. J. C .  Fiedler . . . . . . . . . . . . . .  61 .G�6 Weather strip. S. P. Bricker_ . . . . . . . . . . . . .  84FUHH Metal, stove, silver, and glass polishes, 
Weighing machine, automatic, G. Hoepner. 849, 1:l1 Citizens' ,,7holf'sale Supply Co . . . . . . . . .  61,642 
Weighing machine, grain, B. M_ Steele . .  849,026 Milk and cream, evaportltf'd and condensed, 
Weighing machine, grain. M_ Davis . . . . . .  849 2 11''1 M'ohawk Condf'nsed Milk Co . . . . . . . . . . . .  61,670 
Well cap . T. A. Cooperrider . . . . . . . .  _ . . . . .  849.206 M.ilk, condensed, Wisconsin Condensed Milk 
Well drllling macbine, J. W.  Scberer . . . .  849.271 Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 . 661. 61.786 
Wells, mf>thod of and apparatus for sink- Nets, hair, T. H. Gary & Co . . . . . . . . . . . . . . fH,751 

ing, E. F. Bradt . _ . . . . . . . . . . . . . . . . . .  849.04:l Oil for medicinal purposes and applications, 
Wetting up, W. C. Gegler . . . . . . . . . . . . . . .  849,349 1 C. D. Tilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 .7112 
Wheel. R. H. Bowen • • • • . • . • . . • • . • . . . . .  849.199 Oil, olive, Meridional Cheese & Oil Co . . . .  6 1 .659 

APRIL 13, 1007. 

SKIDOOI 
M A R I N E  E N G I N E  

efficient and 

� D;1;::"c;:�g!�e of its size on earth. � Rowboat or 14 to 20 ft. 
with load, 6 to 10 miles per hour. 

Rcve;s.ible. easy to install and operate, 
unfaIlIng endurance powers, economical and safe, cannot hack-fire. Sold under Five Year GUJl,rantee� 

Belle Isle Motor Co.; Dept. 18, Detroit, Mich. 

The Dayton Sprayer a n d  Whitew a s h e r  Covers 10,000 sq. feet of surface per day WIth whitewash, cold water paints or disinfectants. Used by farmers, tobacco growers, horticulturists for watering, destroying insect pests ol'plant diseases. 
Easily operated, de· 
veloping high pres­
sure for extin­
guishing fires, 
washing vehi· 
cles, etC.-will 

last a lifetime. 
Write for cat­
alog of other 
kinds a n d  
prices. 

The "Progress" Dayton Supply Co. The "Climax"' � �:t=\�kgg Dept. R, g� �g� l�g:�g 
including hose, e t c .  Dayton, • Ohio. inoludinghoBe, etc � ... ... � 

in size to tit any 
3B thel'fI�:::�W 

" Can't upset." No 

but runs 
iron' ) 
Rider 
r
i��l 

hill. 
ter. H CAN"r BE RROKEN and won't wear out." A straight 
pull (ordinary -hand-car.motion), instantly interchangeable to thr> 
exact " Rowing and Semi-Rowing " exercise motions. Designed by a Phyf?ician to develop and strengthen the IIpine and eM8t, 
and rest the child's legs. Write for our free offer. It tells 
you how to get an " El(er�Keteh " Iron Auto Free. 

" Ex(,I·.Kf'teh" Novelty Co.,106 N. SeuateAv., Indianapolis, Ind. 

INVENTORS' 
O P P O RTUNITY 

JAMESTOWN EXPOSITION 
will adnlit model!;, plans, inventions, etc., 
to be displayed and operated and sold. 
A sjrcial Oppofrtunity not previously 
granted at other expositions. Awards­
Gold, Silver. and Bronze Medals and 
Diplomas. Exhibits delayed will be reo 
ceived after Opening Day. For details, 
cost, arrangelnents, etc., Address 

BUREAU OF INVENTIONS 
JAMESTOWN EXPOSITION 

NORFOLK, VIRGINIA 

Pat'd Feb, 25, 1896, 
ill U. S. A. 

FIFIELD 

Automatic Drilling 
Attachment 

S E L F = F E E D I N G  
Use in Bit�Brace for 

DRILLING 
Iron, Steel and Metals 

CONSTANT PRESSURE 
B y  Chain as Feeding 

IS AUTOMATIC 
No Pressure on the Drill by 
Operator-The Chain does that. 

A. L. SMITH & CO. 
t307 Arch st., Philadelphia, Pa. 

���ZkOFFER MACHINE 
BOYS AND GIRLS-ENJOY YOURSELVES AND MAKE MONEl 

This illustration shows an actual Moving Picture 
Machine, made expressly for home use, simple of 
construction, easily manip ulated by Boys or Girls. 
IT IS A GREATER INVENTION THAN THE PHONOllIIAPH. 

My young friends. I want you, every one of you, tQ have one of these MOVING PICTURE MACHINES, and I 
have arranged a plan whereby you can g-et it without coot. If you wtU send me your name and address on a postal 
card, I will send you 28 of the handsomest pictures you 
ever saw. Tbese pictures are beautiYully printed in 
colors and at the art stores sell  for many times 25 cents. 
Everyone will mstantly buy one for the small sum of 25 
cents, or two for 50 cents. When you have sold them 

;:;�:rr�t!Py �;n�h�o$J �O�d'�I��:n{8¥D'i�'1? ti�hm�,j�i complete-even to a film to reproduce the pictures-and 
you will certainly be the envy of your entire neighborhood. 
Tbey are new. No other boy or �irl has one, and I have. 
the sole righ� to give them away m the United States, so 
be the first III the field. Send me a postal card today� Rem�mb�r, I d9 not ask for any money in advance. I 
!W Y2"���ifioJi1a:dt� a�e 

li�o bs
e
e�p�i6�iit ag�o:�e �Wlt���� 

b� th� own�r of one 01 these WONDERFUL MOVING 
PICTURE MACHINES. Address CHARLES E .  ELLIS. 
649 WEST 43d ST., DEPT, B. G., NEW YORK CITY. 
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l{:lfltf,Jl" Jit.)if,tf#ll1J J You Can Easily OWn &. Diamond or Watch. Pay 1-5 on I deli very, balance 8 monthly payments. Descri.pt1 ve ca ta-­
log free. Write today. Old Reliable, Original Diamond 

Loft's Bros 1\ Co . and Watch Credit House I • U' • Dept. D180J 92 State St. l Chicugo,IU. 

Oilltllll�Ilt for pilps, cuts, burns, etc . ,  James 
W. li'oster Co. . . . . . . . . . . . . . . . . . . . . . . . .  61.666 

Ointments, Pitman-Myers Co . . . . . . . . . . . . . . 61,758 
Or-S'uns, pipe, L. D. MOl'ris . . . . . . . . . . . . . . . .  01 .711 
Pamt, mixed paint, and enamels, Holzap-

fel's Compositions Co, . . . . . . . . . . . . . . . . Gl , Q:l1 
Paper and typewriter ribbons, Cal'bOll ,  Corona 

Supply Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61.727 
Paper, hlue-print, Technical Supply Co . . . .  61 .675 Build  I t  Y I f Pills. Radway & Co. . . . . . . . . . . . . . .  61.75!l our s e Plastl'l's, COl'n and bUllion, Bauer & Black. 61,694 
Printing plates, apparatus fO!' making 

See First and Pay Afterwards stereotype, Campbell Printing Press & 
ON

' 
THE EASY PAYMENT PLAN Rat 

�
,�;:�Uf����' i�ite��'in;t��: 'Ste'�r',;� 'Ei��tr

;i� 
61.726 

Get Pioneer Per� Paste Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 ,655 
feet Frames now- Hat, vermin, awl inst'C't destroyer or ex-
finifl.h your boat in t(, !,lllill<ltUl', H. C. Spetzler . . . . . . . . . . . .  61,742 
season and pay as R('mf'dips fOl' ce :taiu diseases, American 
you build. lhug'gists Syndicate . . . . . . . . . . . . . . . . . . .  61 ,722 

rllbat's the fair Re-mNlies for certain diseases, Dr. Miles way -- the �quare :Jlp(1ieal Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  61 ,728 
:���t::lO:lO:::� ! 

Rem����� .
f�� . . .  

c
.
e
.
l'
.
t��� . . .  ���t��s

.�s
: . . :�������� 61 ,7;)2 

Pi�neer Perfe�t Rf'me�H's for . thl' curE' of blood, 11\'('1', and 
Frawes are hon- kldnr;r dlseas�s, .G. II. Lawson . . . . . . . . m ,70R 

estly made, tbat HC'lll('(l\' for C(�rtalll dISeaS('s, Radway & Co. 61,73D 
they Bupply the }tPllH'(ly for colds and t hroat and lung 
.. hard part!' fln- troubles, E. Heffernan . . . . . . . . . . . . . . . .  61 ,773 
ishect c o m  p Ie t e Remedy for dise-asE's of t11(' stomach and 
and off your mind, bowels, Pepsin Syrup Co. . . . . . . . . . . . .  61,686 
thattlley. save you Remedy for liver complaints. Dr. D. Jayne 
t w o · t ll l r d s  the & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 , G�1 
b �a t b u t  I d e.r s I Remedy for purifying t Iw blood and prevcnt-prIces aI?-d . n.llle- ing cholera, H.  Vincent . . . . . . . . . . . . . .  61,690 tenths of freIght Remedy for whooping cough, Spinal Co . . . . 61,760 

d 't k 't l ' h  h 
C
t
�t{g

d
eStbut \�u Hht'lI Il la thml .  pleurisy, etc . ,  cure, Mist �e�t y.�riH�r�-��agl�a!fY��y�::e 

e
a�� y�u to

o
p:�-�nl; Rheumatic Co. . . . . . . . . . . . . . . . . j • • • • • •  : 61,784 

part down--tbat is your guarantee that Pi oneer Periect Salve for the cure of eczcma, etc. , E. Law 

!f��(�e�� 
all we claim and that you will be successful Salv��n cy'e', ' 'n: ' i{·a�abk·a· .

. � : :  : : : : :  : : : :  : : : : :  : :  gl:¥g� 
P IONEER PERFECT ERAIUE § Seed;tlb:r"t
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b
lr���e���f������ Sewing machines, se\ving muchille attach-

only COUlmon tools needed.. Patterns and instrnctions for finishing aLso- �e
h�i� Se�i

v��s'Mac
t�i�I

I:S,
Co . ��.

d 
. • •  �:��l�.

S
: 61 ,720 
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e
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t
ti�r���I_�.;,�;

r
trli�{'���oo

n
b��:: Shirts, Ili('n 'S cattaIl and woolen, Elmira 

If they :ue not all we claim, Simple, easy to follow and thOl'onghly Shirt Manufacturing Co. . . . . . . . . . . . . . .  61,769 
�;��;

i
��\����dr�
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l
�\���n�e!p&·r�t1�o��Il��f���

c
�p�l���t1t qnestion. �tf: r
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g���kS, 
C�nd 

. ii�i'n'gs', ' 
. S: 61,779 

on\�'�·�\eb�l�I��r/°
r 
j�i��s�

O
���

I
(�:i'p��O��

n
�n�e30t�

r
ilrt��t;�t�t:s

g
�fg�62s�;I�� C. Guyon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

of boat,": yon Cfln \Jlllid, englne�, littings, etc., and other practical in, Soap, Lever Brothers Co. . . . . . . . . . . . . . . . •  

form�ltion. YOLll'qllarter back if YOll're not more than satisfied, Soap, Mexican Amole Soap Co. . . . . . •  , . . • .  

Pioneer Boat & Pattern Co., Wharf 85, Bay ClIy, Mich. �g:g: �: Ri. j';�mng�h�ad : ·. : : ·. : : : : : : : : : : : : :  
61. 754 
61 ,63:, 
61 .635 
61 .637 
61 .774 
61.630 -- - - -- -- --j,.- MON EY MAK-E-R--- �gfJ'eri��ti���ti�le���f';g :���IS� s�fnCt�g�' ·ioi·: _� Hollow Concrete Bunding Blocks Brumer Bros. . . . . . . . . . . . . . . . . . . . . . . .  . 

� '-'-t"M,,,, � Machine. Fully guaranteed. Spiccs. Black Hawk Coffee & Spice Co . . .  . 

61 , n-l1 
61 .781 
m . 667 

� �_ Best. F. astest. bimplest, Cheapest Soldering flux, IV1. W. Dunton & Co . . . . . .  . 

_",,--.J\.. -I or THE PETT Y.J OHN CO.. Sweaters, cardigan jackets, knitted bathing 
615 � nth Strett. Terre Haute, Inc!. Taff�Ui;� , 

t���e�t��d�f:in;�a �o:te��f;:er;o .& 61 ,7] "1 

i11lrlie�, S�tisfied cm.tomers flre the be"t 
penses in the plant hy redtll;lllg long ot nmchillery to babbitt it, by the use 
Fl'ictionless Met.al Co.� ('lw"illut St., ChuttuJlooga, Tenn. 

VALUABLE PATENT FOR SALE 
II1. PROVED RATCH ET BIT BRACE 

Ca tering Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  m, 7,sO 
Thinners or solve-nts, Lilly Varnish Co . . . . 61 ,634 
Tires, shlution for repairing, J. B. Sans . . 61. 654 
Tonic, Rheinstrom, Bl'timHll, Johnson & Co. 61 ,780 
Tonic, re-storative and nutritive, J. M. Lieb-

ermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi1 ,735 
Tooth paste ami powder, P. Biersdorf & Co. 61 , 678 
Toy figures, C. Sackman . . . . . . . . . . . . . . . . .  61,716 
Toy holding bf'lts, hoops, or girdles, M. D. 

Coates, 2d . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Typewriting machines, Royal Typewriter Co. 
Varnishes and stains, X-Ray Varnish Co. 
Velvetepns, N .  Erlanger, Blumgart & Co . .  
Violin, mandolin, guitar, and banjo strings, 

61 .746 
Gt , H74 
m , G;3S 
Gl . 7HG 

(See S('lentlfie ,\meriC':w, March 30, 1901, for full dE'OlCriptlOn.) Bnegeleisen & .Jacobsun . . . . . . . . . . . . . . .  . 
A :Money l\1aker, but, we have other interests demand- Washing Illachin('�, Richmond Cedae Works . 

G1 , GT!) 
01 ,7-10 
m . 7H7 
Hl,nSO ing all our time Would consider proposition to manu. Washing machines, W . . f.  .zuill . . . . . . . . . . .  . 

facture on royalty. ;.�f:�' p�a
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Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nl . 7:>7 

CONCRETE BUILDING BLOCK Whisky, }1'. C. RC'llziehaucn . . . • . . . . . . . . . .  O1 ,HSS 
MANUF ACTURERS ��;��;: 2sr?ipJ;��th{'r.

s 
. . : : : : : : : : : : : : : : : : : :  m :�:;g 

Reduce cost by lily process, which allows you 
to cast ,. sloppy wet " blocks on dry process 
lnachines and renle ve at once. Double moulds 
waste the inner lllou1d after each block is 
111ade. For full information, address 

\Vhisky, Sllllspt l Jhnl l lillg Cu. . . . . . . . . . . . .  1i1 ,  71 n I \\T l1 i8k;\', P. F'reiIer . . . . . . . . . . . . . . . . . . . . . . . H1 .7�U 
Whisky, Jae-ger Bros. Co. . . . . . . . . . . . . . . . . .  (H ,7:1:� 
Whisky, Geo. BPllZ & Salls . . . . . . . , . . . . . . . .  Hl , iG2 
"rhisky, Kohn Distilling Co. . . . . . . . . . . . . . . . 61,778 
",,�hisky. 1. Monheimer . . . . . . . . . . . . . . . . . . . . .  61, 785 

S. W. HENDRICKSON, Patentee. White Plains. N. Y. Whisky, William H. Lee & Co . . . . . . . . . . . .  61 .794 

AMERl�S MOST POPULAR RAILWAY 
A £ 
� & 
� � 
� £ 
i t 
PERFECT PASSENGER SERVICE 

BETWEEN 

THROUGa PULLMAN SERVIClll 

BE'I'WEEN CHICAGO AND 

If 1 "II �I ' I I I I I I I I 'I I II I11 1 I: II I 

Whisky, rye, Thos. Moot'e Distilling Co . .  ()1 ,  761 
Wood and fnrnitul'P polishes;, Citizens' Whoh�� 

sale Supply Co. . . . . . . . . . . . . . . . . . . . . . .  61 .629 
"rool, fine and cross-bred grades of ,  D. S. 

Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61.673 

LABELS. 
"Arbor SNies Heliotrope," for soap, Ar-

monr & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  13 .4:18 
"Arhor' Series Lilac , "  for, soap, Armour & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.431 
"AI' hoI' Sel'ies Rose . "  foe soap, Armour & 

Co. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.444 
"Arbor Series Violet, " for soap, Armour & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.449 
"Arcadia Heliotrope, " for soap, Armour & 

Co. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Arcadia LHac, " for soap, Armour & Co . .  
"Arcadia Violet," for soap. Armonr & Co . .  
"Asparagus Smyrna Fig Coffee," for coffee', 

A. E. Crocker . . . . . . . . . . . . . . . . . . . . . . .  . 
"Butnorit. " for tronsers, L. G. ':ritus . . .  . 
" Extrl'po," fot' a depila tOl'Y, B. Smith . .  
"!i'rickel N ocksem-All," for cleansing com-

13.445 
1:1.442 
1 :1.417 

1 3.428 
13.453 
13.431 

nound. H. Frickel . . . . . . . . . . . . . . . . . . . .  13.435 
"Lydia E. Pinkham's  Vegetable Compound, " 

fOl' medicine, Lydia E. Pinkham Mp(li� 
cine Co. . . . . . . . . . . . . . . . . . . . . . . . .  13.432. 13.433 

"Night Gowns, S. ,T. U. Co. , "  for night 
gowns, South .T('I'S('Y Underwear Co . . . .  13,452 

"Plymouth Rock Cotl'Pf' .Jelly Compound , "  
for coffee je-lly cw:npounds, Plymouth 
Rock Gelatine Co. . . . . . . . . . . . . . . . . . . . .  13.420 

"no� ilg-() , "  for cleaning compound, M . .J. 
Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.43± 

"Savon :Jll1<'ha Heliotrope, "  for soap, Ar-
mour & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3,450 

" Savon lV[ucha Lilac, " for soap, Armour 
& Co. . . . . . . .  . . . . . . . . . . . . . . . . .  ' 13.437 

"Savon Mucha Sanda]wood , "  for soap, Ar-

A WAT C H  
FOR THE 

LABORATORY 
OR FOR ANY OTHER PUR. 

POSE 

ATE 

WHERE AN ACCUR. 

M O V E M E N T  COM. 

BINED WITH A 1-5 SECOND 

RECORDER IS ESSENTIAL. In Sllverode 
Case 

THIS New York Standard Chronograph 
IS THE ONLY ONE MADE IN AMERICA 

AND THE ONLY ONE FULLY GUARAN­

� FOR SALE BY ALL JEWELERS. 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City 

The Varnish that lasts longest 

Made by Murphy Varnish Company. 

$15 " G E U "  Adding Machine 
f'l Free rJ·Day Trial. We Pay Ex­

)Jl'essage. Has a Resetting Device 
that clears the dials to z"ro instantly. A High·Grade 

Mechanical Production. Does the wQrk of high-priced machines. 
Handiest thing an engineer can OWlJ. Great for outdoor work. 
Carried in your pocket. Guaranteed for two years. Catalog Free. 

Automatic Adding Machine Co., 340 Broadway, N. Y. City 

nullins Steel Pleasure Boats Can't Sink 
Easiest to Row-Absolutely Safe 

of steel. with air chambers in each end like a life boat. Can't leak. 
crack. dry out or sink. last a lifetime. Every boat guaranteed. Ideal 

boat for families, summei resorts. parks, boat li�'eries. Strong, 

SEALED PROPOSALS. 

p R?h����!tiu�g� ������mUa�i'e�? �or�telis2l¥�ii� 
March 8th, 1907. �ealed proposalEl, in duplicate� for the 
8inking of a twelve-inch tubuJar Deep Well, installing a 

�e
e1r r�� PSUttl�We�V:�Ja���tl!�r a�°ft3�lo'bcZ��ro� �t

e
e�S 

Tank on a 70 foot 'rrestJe, and :furnishing and installing 
two 40 H. P. Boilers, at this post. will be received here 
untH 12 M .. June 3rd, 1907, and then opened. Applicants 
for plans and speCifications must enclose a signed re­
ceipt to lllsure the safe return of the same. Envelopes 
containing proposals shOUld be endorsed H Proposals 
for Construction to be open eo June 3rd, 1907," and ad­
dressed to the Constructing Quartermaster. 

INVENTORS. P. B e l l ows 
299 Broadway. New York. c a n  make the 
working drawings of your inventions. 

LET ·US. B E  . YOU it'  FICrORY 
Wf{ITE F O R  ESTIMATE O N  ANY A'RtICLE 

• ' YOU WANT MANUFACTUREO STAMPINGS. MODELS. EXPER. WORK 
WRITE FOR FREE BOOKLET 

T H E  CLOSE M A CH I N E  &. STAM P I N C  CO. 
9-70 Hamilton St., Clevelari"d, O. 

safe, speedy. Write for our catalogue of Row Boats. Motor 
Boats, Hunting and Fishing Boats. 

The W. H. Mulllns Co" 118 Franklin St., Salem, 0, 

\Nanted 
PR O P O S I T I O N S  

from SCIENTIFIC MEN 
ENGINEERS & PLUMBERS 

A joint committee of the Automobile Trade Asso­
Ciation and the AutomOhile Club of America, ap� 
pOinted at the suggestion of the Fire Department 
and the Bureau of Combustibles of the City of New 
York, to investigate the leakage of waste gasoline 
and oils from automobiJe garages into the City 
sewers and to provide ways and means for prevent­
ing same, is desirous of securing any propositions 
which would etJectually prevent any possibility of 
such occurence, and enable the garages to comply 
with the ordinances of the City of New York appli­
cabJe to garages. SPRINGS,Ark. DENYER.Colo. c. 

EXAS. FLGRIDA. UTAH. -
LIFORNIA �D OREGON. 

II 1 1I1 I 1  I I , I  I I III II , I II I III I 1  - "Sa ;g�uMu�ha
co

Vioi�t, ; ;  
. f�� . ���p: . A����� " & 13 .439 l',�a··��,.J..�.rm Corliss Eng-illes, Brewers 

Co, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  13,44fl tl.'!l� anti Bottlers' Macbinery. THE Vl1�TER 

Communications should be addressed to the Chair­
man of tbe Joint Committee, C. R. MABLEY, 1765 
Broadway, New York. 

IF YOU ARE CONTEMPLATING A TRIP. ANY POR. 

TION OF WHICH CAN BE MADE OVER !l'HE OHI:CAGO 

" A.LTON, IT WILL PAY YOU !l'O WRI�E !l'O THE UNDEB.­
SIGNED FOR RA'l'ES. MAPS. !rIME-TABLES. lll'J:O. 

GEO� J� CHARLTON, 
GENERAL PASSENGER AGlIlN!1'. 

(JJUCAGO, lLL� 

TRADE MAI'IKS 
DESIGNS COPYRIGHTS &C. 

Anyone sending a sketch and description may 
qu.ickly ascertain our opinion free whether. an 
invention i8 probably patentable. Commumca­
tions strictly confidential. HANDBOOK on Patents 
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special notice, without charge, in the 

Sti¢ntific }lm�ritan. 
A handsomely illustrated weekly. Lar"est clr. 
culation of any SCientific j0urnal. 'l'erm8t $3 a 
year ; four laonths. $1. Sold by all neWSdealers. MUNN & CO.361BroadWay, New York 

BrlllDch Office, 626 II' St.. W8Bhlngton. D. Co 

"Si Perkins, "  for cigars, l{oell('-:Ul1ellej' " • .,." :\tI FG. CO .. 899 Clinton St., Milwaukee, Wis. 
Label Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.427 

"Sylvan Carnation . "  for soap, Armour & Co. 13 ,443 
"Sylvan Lilac, " for soap, Armour & Co . . . . 1B.441 
"Sylvan Rose , "  for soap, Armour & Co . . . . 13,440 
"Sylvan Sandalwood , "  for soap, Armout' & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 .448 

MODELS & E X P E R I M E NTAL W O R K .  . Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 

"Transparosa Complexion Glycerine Soap," 
for soap, Armour & Co. . . . . . . . . . . . . . •  13,436 RUBB ER "Union Maid , "  for flour, Patton Milling Co. 13,430 

Expert Manufacturers 
Fine Jobbing Work 

C o l l e g e  M e n  
W an te d  

PARKER. STEARNS &' CO .. 

PRINTS. 
"Handling the- Flou!' Question-Right, " for 

228.229 South Street. New York Profitable Summer Work. Perma, 
nent Employment If You Want It 

flour, Washburn Crosby Co. . . . . . . . . . . .  . 
"Hello! Hello !"  for flour, Washburn Crosby 

MOD E LS �e��bfe�I"o�I�.T1.'o/�I�.gHJ,�:tt!C� 
1,947 tureci. Fine, Accurate Work a SpeCialty. 1\1. P. Schel l, 1759 Union Street, San Francisco. 
1 .944 

E want an energetic man or woman 
in every county to handle an exlra­
or d i n  a r y new book proposition. 
Nothi"g like it for big sales and big 
commissions. W r i t e at once to 

C� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"If you ",Vel'e a Miller," for flour, Wash-

burn Crosby Co . . . . . . . . . . . . . . . . . . . . . . . . .  1 .946 
"Lilies of the Valley and Sundown Backs, 

Congress Playing Curds , "  for playing 
cards, {Jnited States Playing Card Co . .  1 ,040 

"Some Pcopl(> Fuss and Fum� and Fret Over 
Y-... 

Bread Making," for flour, Washburn 
Crosby Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 , 945 Wanted.-Machines or speCialties to manufacture by 

kr�d�i�ict�n��
c
�!

n
/r:��Rn, �W� us what you bave. 

THE REVIEW OF REVIEWS COMPANY 
1 3  Astor  Place, R o o m  4 1 4, New Y or k 

"The Alarm Cloc){ ,"  for a cereal breakfast 
food. Cream of Wheat Co . . . . . . . . . . . . . . . 1 . 943 

" Th(' HOIISphold Surgf'on , "  for antiseptic 
lwaling oil, Paris Medicine Co. . . . . . . . .  1 ,948 

A printed copy of the speCification and drawing 
of any patent in th� foregoing list, or any patent 
in print issued :::lince 1863, will be furnished from 
this officc for 10 cents, provided the name and 
number of the patent desired and the date bp 
�iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by th� in­
ventors for any of the inventions named in the fore­
going list. For terms end further particularR 
• ddre •• Munn & Co., 361 Broadway, New York. 

GAS ENGINE DETAILti.--A VALDA-

C EM E NT BOO  K S. 5��.� tce���r
o
s;d::�J�

e
c��: ble and fully illustrated article on this subject is con-

struction, SOc. ; Remfllrced Concrete Construction, t�.50 ; Hol- tain'ed in SUPPLEMENT No. 1 292. Price 10 cents. For 

,�;�;';�;';��;�;;,�;�';;'��'O.;;;;;;:'",;'� ""A"N 'Ii FA cWiu R E R S VE N T R I L 0 Q U I S M �o'l��h\� �t\':;�:Jlfr
a
i��e;g�rJ:�'?1{:t

c
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n
b Learned by any Man or Boy at home. Small cost. Send to sell at some price ; Name defects and sacrifice price 

to-day :!-cent stamp for particulars and proof. F. O. B. Address G. F. H., 1804 Grand Avenue, Kan· O. A. oSmit.h, Room 318, 2040 KJloxvilleAvt' •• Jl>eoria, Ill. sas City, Mo . 



Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. $ $ $ 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE P ACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECI A LTIES for any mechanical 
and commercial device. � � � � � � � 
NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New York 

Stationaries, Portables, ROisters, Pump­
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 

Gasoline, Gas, Kerosene. Send jar OaWoffUC. 
State Power Needs. 

CHARTER GAS ENGINE CO •• Box 1 48, STERLING, ILL. 

Scal�� Ai l  varieu esatlowes

. 

[ prwes. Best ltaUroad 
Track and 'Va.2'on or Stock Scales made. 
Also 1000 useful artICles, inctuding Safeh, 
Sewing .\iachines, BICYCles, Tools. etc. :5ave Money. Lists E'ree. CHICAGO SCALE co .. Chicago. 111. 

Bradley Polytechnic Institute 
Horological Delilartmen t 

Peoria, Illmois 
FOl'Inerly Parwns Horolog'ical lnst. 

Largest and Best Watch School 
in America 

We teach Watch Work, Jewelry, 
En�raving, Clock Work, Optics. 
TUition reasonable. Board and 
rooms near school at moderate rates. 
Send for C:lblo:.,:- of rnformation. 

Bausch & Lomb 
Photo Lenses 

are so numerous a s  to sizes and formul::e 
that in this small space we can only say 
-write us the kind of work you want 
the lens for and the size photographs 
you want to make and we will send you 
a catalog describing the particular lens 
you need, with a letter telling why. 
You will be pleased. 
Bausch &. LOInb Optical Co. 

Rochester. N. Y. 
NEW YORK BOSTON WASHINGTON 

CHICAGO SAN FRANCISCO 

FORMOZONE 
"ODORLESS" 

GARBAGE CAN 
Made of heavy galvan­

ized iron, air and water 
tight, two steel shields, 
steel bound tal.' and bot· 

���'tt!1��lt�'�f d "e0;�r
ci 

throughout. 0 d 0 r l e s s ,  
Practical, Sanitary. Costs 
very little more than the 
ordlnary g a r  b a g  e can. 
Used in connection with 
Formozone, averts nause­
ating odors, d i s p el s the 
germ.carrying fly. 

T h e  0 n 1 y Antiseptic 
Garbage Can Made. 

We a l s o  manufacture 
the Formozon e H O d  0 r­
less " Garbage Pail .. 

Send for full details and 
Price J.,ist. 

COMPLETE 
ELECTRIC LIGHT OUTFI TS 

For Yachts, Launches, Residences, Etc. 
We are specialists and have all sizes of the finest outfits that 

money can buy. guaranteed fully. We contract to install any­
thing electrical i n  flny boat no matter how large or small. 

Our standard outfits can be installed by anyone with the detailed 
directions furnished. 

Incandescent and Are Searchllghts. 
For catalogue and details addres� Electrical Department. 

RICHARDSON ENGINEERING CO., Hartford, Conn. 

Seien tifie Arneriear;. 

T H E MAN U FACT U R E  O F  

INDUSTRIAL ALCOHOLpriceS1 
By F. B. WRICHT 

This is the ONLY, practical AMERICAN BOOK o n the market It covers 
the subject completely, and illustrates the apparatus necessary. Contains 
new law and regulations. Copies sent postpaid on receipt of price, $1.00. 

S P O N  " CH A M B E RLAI N , 1 23 S. A.,  Liberty Street, N E W YO R K  

It SHOULD reveal the cleanest place in your house, for all that you may think it 
is the most difficult to keep clean. There SHOULD be clear. airy brightness in it­
as if a fresh bref'ze had just swept through. It is easy to have your bathroom so ; 
there is no good reason to have it otherwise. 

An absolutely sanitary bathroom is an impossibility if the floor is of wood. It is 
bound to be close and stuffy, and unless the most exacting care is taker.. will become 
far worse, Wood ABSORBS unsanitary elements. and scrubbing only makes it absorb 
more. Soon or late it reeks. Moreover. wood furnishes no satisfactory color. and 
color is the secret of clean effect. 

White should predominate in your bathroom floor and its airy appearance be em· 
phasized with blue. This effect can be produced with marble. or tilings of stone com­
position; but stIch materials are cold under foot. slippery. and unsanitary because of 
innumerable filth-collecting cracks between the pieces. 

There is only one way of having your bathroom PERFECT. and that is to cover 
the floor with 

Pennsylvania 
Interlocking R ubber TilinrL 

This incomparable material possesses every quality necessary and desuable. ana 
not one that is not desirable. It is absolutely waterproof and sanitary; it is not possible 
to slip upon it; it is warm and pleasant under foot; it is made absolutely clean by sill\; 
pIe washin[ with soap and water; it can be rendered into the most charming designs. 
and bestows in the highest degree a wholesome atmosphere to your bathroom. It is 
odorless. non-tnflammable. a non-conductor of electricity. and far more durable than 
marble or any other material. 

Considering these peculiar advantages. you will readily see that the use of  Penn­
sylvania Interlocking Rubber Tiling in other rooms of your home would also be vastly 
desirable: In your vf:stibule. billiard room. kitchen and pantries. Any workman of 
ordinary skill can lay it successfully right over your existing floors. Any combination 
of the following colors can be promptly furnished: Red. green. blue. white. black. 
slate. buff and chocolate. 

Our Book-of-Designs-in-Color will be mailed to you free upon request. When 
you write for it. we suggest that you also send us the dimension.:: o£ 3nyspaee-yotI may 
pOdi31bly wish covel'ed with Pennsylvania Interlocking Rubber Tiling. stating the 
character of the room. 
]\jEW YORK, -
CHICAGO, 
PHILADELPHIA, 

?�B�.'£��h, -
1741 Broadway 

1241 Michigan Avellue 
_ 615 North Broad Strt:�t 

20 Park Sfluare 
717 Main Street 

A'T'LAK'T' \., GA., _ 102 North Prior Street 
DETROIT, _ 237 Jefferson Avenlle 
CLEVELAND, 2134-6East Ninth Street 
SA N FRANCISCO, CAL., fi12-514 Mlssion ;5t. 
LONDON. - 26 City Road 

PENNSYLVANIA RUBBER COMPANY 
. JEANNETTE , �A. 

Franco-Auto Portable 
T U R NTA B L E  
No. 2 Ball Bearing Caster, made in one piece, light and 
durable. Cars can be run off or on at either end. Pro­
tects Tires when car not in use. One man can handle 
the largest car with ease. Indispensable for handling cars 
in garage, factory or private barns. Requires no jack to 
place in position. Write for full description and price list. 

F R A N C O-A M E R I C A N  A U T O  @. S U P P L Y  C O M P A N Y  
1 4 0 2  M i c h i g a n  A v e n u e .  C H I C A G O  

S3000 C LE A R  P R O F I TS 
E A C H  Y E A R  

CLEA N I N e  H O U S E S  B Y  M ACH I N E R Y 
Our portable machines as illustrated are making the above amount. Many 

are making $5000 with one machine and we can prove it. Operating in over 200 
��re�t�������ts��u�1ng�lYY�;i:::�::.
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GENL. COnPRESSED AIR AND V ACUUn nACHINERY COMPANY 
4479 Olive !Street, !St. I,oul.. U. 8. A. 

The Maloor Reversible 
Valveless 

Marine Engine for 1907 
l� H. P. $33.16 (engine only) 

New features, better engine, stronger, more horse power. MAJOR eng-ine can 
be used for stationary work. We 

I I I ;��I:.
a n��o��:,��Oil��!�n��:;�3 

cnp:mcs this year, from I 1-2 to �O H. 

In fact yon can have it free ! 
This cut represents our new Tool 
Catalogue N o. ��. It is cloth­
bound and contains 950 pages all 
about Tools. Full descriptions 
and thousands of illustratIOns. I Sent post-pain on receIPt of $1.00 
WhlCh is refunded on your first 
purchase from us of $10.00 or over 

P. '\'rite at 
Once for cnt_ 
�log and spe-

MONTGOMERY & CO. mal induoement to one agent in each locahly. 
DETROIT GAS ENGINE AND nACHINERY CO. 105 Fulton St., N. Y. City 

LvrKI� 
TAPES AND RULES 

ARE THE BEST. 
For sale everywhere. Send for 

Catalog No. 16. 
L V F K I N  R V L E C O. 

Sagi naw, Mich., U. S. A. 
New York and London. 

58 E. Congress Street. Detroit, rllch . 

" LIBE RTY B RAND " 
Steel Letters and Figures 

/fl. n ri1rl Are the best made. Warranted &1 � hand-cut on best tool steel. Put , 
up in polished hardwood boxes. ' •�. Are sold by leading hardware I ii!!t dealers. . 

� ALLEN, DOANE & CO., 
Boston, Mass., U. S. A. 

Fine steel letter-cllttin� ohll kinds j special prices to toolsmiths. 
Warranted D�mestamps for marking tools mailed anywhere 17c. per letter 

APRIL 1 3, 1907. 

(:\OLD GALVAN I Z IN G. 
AMeRI CAN PROCESS.. �O ROYAl.TIE.S. 

,SAIiIPLESANo I NFORMATION O N  APPLICATION.  
N I C K E L  

.,.D 

Electro·Plating 
Apparatus and lIIaterial. 

mB Hanson & VanWinkle co., 
NewRl·k, N. J. 
28 & 30 S.Canal St. 

Cbica/Zo. 

needs but one lighting. It stays lit until every bit 
of tobacco is burned to a white ash. In other pipes 
the tobacco becomes wet and strong and you throw 
one-half away. 

More than that. the outer Annealed Glass bowl­
unbreakable as ordinary pipes -IS absolutely non­
absorbing. and the ptpe can't become rank or bite 
the tongue. 

From the tobacco in the inner Meerschaum bowl. 
the smoke is drawn into the outer glass bowl where 
the steam condenses. the nicotine collects and you 
nave a clean. cool. dry smoke-as mild at the finish 
as at the start. 

Smoke it a week. It not satisfactory return 1" and 
we will refund moneyo Straight or curved stems. 

Price 11.50 postpaid in U. S. and Canada. 
Foreign countries add postage 

_.:'�'o:.:=. ; Nat'l Bank of Commt'rce. Booklet free. 
Turco-American Pipe Co. ,------

A higb speed perfectly safe boat. Water-tight 
chambers run from end to end on both sides, 
making it almost impossible to roll. All the lux ... 
ury of canoeing, aU the charm of motoring at 
bigh speed� ,'::md aU the safety of a large boat. 
Hull 20 feet long, made of cedar, 2 H. P. engine, 
starts without cranking. 

DETROIT BOAT CO. 
1 6  Bellevue Avenue, Detroit, Mich. 

MaKe a Motor Boat of 
any Boat in 5 Minutes 

Here's a little, 2 h. p. lllarine motor 
(40 Ibs. complete\ that you can 
attach to the stern post of 
your boat in 5 minutes with­
out any tools. Drives an 18. 
ft. row boat 7 miles per hour 
(runs 8 hours on one gallon 
gasoline).  Can be detached 
from boat just as quickly and 
stored in box in which it is 
carried. Sitnplest lnotor made 
-does not get out of order. 
Write for catalog with full 

price. 
WATERMAN MARINE MOTO R CO. 1509 Fort St. West. Detroit, Mich. 

Marine Engines ra�nch��e�nd
b���inE le

e
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Perfect in every mechanical detail. Designed and built by oldest rna- ine 
engine builders in the West. Greater speed, more power, less Ylbration 

per H. P. than any marine engine 
built. Two speeds. 1 to 500 H.P. 
4 cycle. Single, double, 4, 8 and 
1 2  cylinders. Don't place your 
order until JOu get our latest pam­
phlet and prices on engines and 

- fittings. 
2616 DeKalb St� 

St. Louis, 
U. S. A. 

]gnition dynamo for gasoUne engines ano 
automobiles. 

DVNN MACHINERY CO. 

f)cpt. T Atlanta. Ga 

13 to :.11 South Clinton street. 


	1907-04-13_Page_01
	1907-04-13_Page_02
	1907-04-13_Page_03
	1907-04-13_Page_04
	1907-04-13_Page_05
	1907-04-13_Page_06
	1907-04-13_Page_07
	1907-04-13_Page_08
	1907-04-13_Page_09
	1907-04-13_Page_10
	1907-04-13_Page_11
	1907-04-13_Page_12
	1907-04-13_Page_13
	1907-04-13_Page_14
	1907-04-13_Page_15
	1907-04-13_Page_16
	1907-04-13_Page_17
	1907-04-13_Page_18
	1907-04-13_Page_19
	1907-04-13_Page_20

