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TRYING TO PUT A QUART INTO A PINT CUP. 
The contention between the House and the Senate on 

the question of the size of the new battleships has been 

compromised in a manner which refiects great credit 

on the generosity of Congress and proves that it is 

fully alive to the necessity for a large increase in our 

naval power. The House wished to provide for three 

battle8hips of 16,000 tons displacement; the Senate was 

in favor of four battle3hips of 12,000 tons displacement. 
The compromise arrived at provides for three 16,000-

ton ships and two 13,OOO-ton ships. The larger vessels 

will be of the same class as the "Connecticut" and 

"Louisiana," and the 13,000-ton ships will class very 
,.ell with the "Maine" type, thus giving the navy 

two fieets af five vessels of each type. 

In the recent controversy we see the recrudescenee of 
an old fallacy, which has always caused, and always will, 

more or less trouble in the matter of battleship design; 

and of battleship design in general it may be truly said 

that there are no problems in the whole field of techni

cal lmowledge in which the layman can more quickly 

fall into error, than in those affecting the relative 

effiCiency of warships. The trouble with the advocate 
of the small ship is that he seems to have an idea 

that it is possible to put a quart of liquid in a pint 
cup-that a given total tonnage may be divided into 

a number of numerous small units, each of which would 
represent individually as much fighting efficiency as 

would be secured if that same total tonnage were 

divided into a fewer number of units of much greater 
displacement. 

Now, as a matter of fact, nothing could be farther 

from the truth. It is as well unden;tood in the na.vy, as 
it is in the merchant marine, that the larger the ship 
the greater the efficiency per ton of ship. Why is it that 

merchant vessels are climbing up in size so rapidly 

that to-day they have reached the enormous displace

ment of 37,000 tons. as represented by the "Cedric" 
and "Celtic"? It is for the very good reason that each 

ton in the big vessel has a greater earning capacity 

than each tqn in a smaller vessel; and the situation 
is strictly the same in the case of ships of war. Each 

t(ln of the 16,000 tons of the "Connecticut" represents 

vastly more fighting power than each ton of a 12,000-

ton "Alabama;" and just here, by way of parentheSis, 

we may add that the theory of Imilding many small 
ships with a view to covering our coast line is false, for 

the reason that in future wars battleships will never be 

scattered in iEOlated positions for the purpose of doing 

police duty. They wii! be gathered into fieets, and the 

fortunes of war will depend entirely upon the fortunes 
of these fie�ts. This is clearly shown in the series of 
war games which we are publishing week by week in 

the SCIEXTII'H' A)IEHH'AX St:PPLEM��XT. 
All the navies of the world are steadily increasing the 

size G"f their battleships at each appropriation. Great 

Britain, indeed, whose very existence depends upon 

l,eeping her navy in a state of the highest efficiency, IS 
this year providing for the construction of three great 

vessels of 18,000 tons displacement, or 2,000 tons more 

than that of the large "essel" we have just authorized. 

'I' his in itself is a most potent argument, when we con

sider the vast interests at stake, against a return O'n 

our part to small battleships of the second-class size. 

Having said this much, perhaps the best way to con

sider the subject is to present the arguments in favor 

of the big ship categorically and as briefiy as possible, 

1. In the large ship there is a gain in effective bat

tery power. The weight of one round from the 12.000-

ton "Alabama" is 5,312 pounds, and from the 16,000-

ton "Connecticut" 7,856 pounds. Hence, for an increase 

of one-third in Rlze, there is a gain of about one· half 

in effective battery power. O'r $30,000,000 will give us 

four "Connecticuts" of a battery power of 6, or five 

"Alabamas" of a relative battery power of 5. 

2. The armor protection of the "Maine" is 2,770 tons, 
of the "Connecticut," 4,000 tons; an increase of protec

tion of 44 per cent, for an increase in size of 33 per 

cent. This great gain in power of attack and defense iG 
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riue to the faet that the big ship requires a smaller pro

portion of her weight to be given to hull and machinery 

than does the smaller one for the same power and 

speed; for, whereas in a 12,000-ton ship 4 tons of any 

10 tons of weight must be devoted to the structure, 
leaving 6 tons for speed, battery, and armor, in 16,000-

ton ships similar to the 12,OOO-ton, only 3:ti instead of 
4 tons out of every 10 must be devoted to the structure, 

so that the weight available for the fighting elements 

of the vessel is not actually, but relatively, greater 

for the big ship. 

3. In a ccmparison of the 10,288-ton "Oregon" and 

the 16.000-ton "Connecticut," we find that the contract 

speed has risen from 15 knots to 18 knots, and in 

Heavy weather the difference will be yet greater, since 

the big vessel will maintain her speed, and cast loose 
her guns for action. in weather that would cause the 

"Oregon." with her low freeboard, to heave to. 

4. Then, ag·ain. contrary to popular belief, the big 

"Connecticut" will be a much more handy ship than 

the "Indiana." Improved steering gear, and improve
ments in modeling, will render the "Connecticut" a 
more mobile vessel, with probably a smaller turning 

circle. than the "Indiana"-she would require no more, 

if as much, room in which to maneuver than the 

smaller vessels. 

5. The "Connecticut" carries 2,200 tons of coal; the 
"Oregon" 1.600, and the radius of action of the larger 

ship is somewhat greaier. To load up the small "In
diana" from her normal coal supply of 400 tons to her 
maximum supply will increase her draft by 28 inches, 

whereas the big "Connecticut" in taking on the extra 

1.300 tons above her normal supply of 900 tons of coal 
will only be sent down 20 inches deeper; but most 

serious of all, at full-load displacement, the "Indiana" 

will sink her waterline belt armor entirely nnder 

water, while the belt of the "Connecticnt" would remain 

where it always should be. partly above and partly 

below the waterline. 

6. As regards fighting powers, the "Connecticut" car

ries 70 per cent more weight of guns and 90 per cent 

more weight of ammunition than the "Oregon;" and 
when we take account of the energy and rapidity of 
fire of the guns, we find that if all the guns on the 

battleships were engaged at full capacity for a period 

of five minutes, the total energy of the "Connecticut" 

would be 3�� times the greater. 

7. In a comparison of defensive qualities, we find that 

the "Connecticut" carries 4,000 tons of armor against 

2,900 tons carried on the "Oregon;" moreover, this 

greater weight of armor covers a relatively larger area. 

The belt extends, in the big ships, entirely from 

stem to stern. whereas in the "Oregon" it only extends 

over th8 middle two-thirds of the ship, while there is 

a total armored area on the sides of the "Connecticut" 
of 7,827 square feet as against 2,229 square feet in the 

"Oregon." Again, owing to the great size of the "Con
necticut," the secondary battery of twenty guns can be 
widely scattered and protected by armor; whereas the 

effect of the smaller size of the "Oregon" on her sec

ondary battery of twenty 6-pounders is that they are 

packed cheek-by-jowl and without protection, within 

the limited area of the superstructure amidships. A 

single high explosive shell properly placed would prob

ably wipe out the whole lot! 

8. On the vital question of habitability and comfort 

for the officers and crew, everything favors the big 

ship. The men can be housed well above the water 

line in larger quarters, and the effect of this on
' 

the 

'f/,orale of the ship's company is beyond estimate. 

9. Lastly (and to our thinking, in the test of savage 
war, it may well prove to be more important than any

thing else) is the fact that the big vessel is much morG 

difficult to sink than the small one. Should tne 10,000-
ton "Oregon" and the 16,000-ton "CO'nnecticut" be tor

pedoed in the same spot, at the same time, with the 

same type and size of torpedo, it would take, broadly 
speaking, only six-tenths as long for the "Oregon" to 
sink as it would fo'r the "Connecticut. " A wound, mor

tal to the "Oregon," might not be so to the "COll

necticut," for it is likely that the extra sub· 

division obtained in the large vessel would serve 

to keep the "Connecticut" afioat, though the other 

went down. So also the relative destruction of a 12-
inch high explosive shell would be less on the bigger 

v!'E'sel, for the reason that a larger proportion of the 
bulk of the ship would be outside the immediate danger 

zone. Indeed, the same inverse ratio of 10 to 16 would 
apply. Then, furthermore. the gun crews being more 

widely separated, there would be less disablement by 

tIle bursting of a single shell. And would not the 
"Connecticut" have the prestige and moral effect which 

always goes with great size, if that size is known to be 

backed up with high efficiency? The "Connecticut" 

could pass alone without fear of attack over stretches 
of hostile water, through which an "Oregon" would not 

dare to venture. 

The test is between size and numbers. We have 
proved that size is best; and since our country is now 
the wealthiest in the world, and the most generous i'1. 
itt' expenditures, why should we not solve the probiem 

at once and reconcile opposing theories, by adollting 

both, and building at once the biggest ships and, with 
the exception of Great Britain, thA greatest number of 

them in the world? 

----------�I�.�.�.�---

ENACTMENT OF THE AMENDMENT OF UNITED 
STATES PATENT STATUTES. 

The patent bill H. R. 17,085 was passed by the United 

States Senate before the expiratio>IJ. of the session of 
the Fifty-seventh Congress, and, as the bill has also 

received the President's approval, the amendments 

referred to in our last issue are now incorporated in 
the United States patent law. 

The patent bill was prepared by the Commissioner 

of Patents at the request of the State Department, and 

it was introduced in the two houses of Congress early 

in the second session of the Fifty-seventh Congress; 

but, because of the failure of the patent committee to 
see the importance of the amendment, the bill was not 

reported until a short time ago, The amendment of 

our patent law in accordance with the provisions of 

the International Convention has cleared the field 

for American inventors in the foreign countries which 

are signatories to the International Convention, for 

they may now claim all the privileges of the Conven· 

tion, without the fear that the courts may hold that 

they are not entitled to them, because of the failure 
of the United States to reciprocate. The United States 

is now extending to foreigners all the rights to which 

they are entitled under the treaty. The benefits of 

the amendments to the patent laws here and abroad, 

which have been made in accordance with the amended 

rules of the International Convention, wjJJ be claimed 
by many inventors who, under the old treaty and 

laws, w/)re unable to file their foreign patent applica

tions within the short time prescribed by the old regu

lations. 
...... 

OUR AGRICULTURAL COLLEGES. 
As the result of National and State co-operation, 

which enables the ordinary farmer to profit from the 

experiments of widely separated individuals interested 

in scientific farming, the United States stands foremost 

in the matter of agricultural development. Our 

Department of Agriculture renders the greatest serv

ice imaginable to the country; but its facilities are 

greatly improved by the co-operation of the different 
State agricultural institutions, while the farmers of 

each section can rely upon their special State colleges 

to, supplement the general work of the National insti
tution. These State agricultural colleges are quietly 

doing a great good in the cause of scientific agricul
ture and horticulture. 

The Massachusetts Agricultural College is one of 

the foremost representatives of the typical institution 
devoted to practical agricultural education, and its 

work and studies are devoted chiefiy to the training of 

students in modern scientific farming. The work is 

conducted both in the classroom and on an experi

mental farm. The institution is located on a farm of 
400 aeres at Amherst, Mass., and its buildings and la!ld 

are valued at $315,000. Its annual income from the 
State and United States amounts to $45,000, and it is 
provided with a permanent endowment fund of over 
$350,000. There are buildings for nearly every imagin

able specialty pertaining to agriculture-a chemic:ll 

laboratory, botanical laboratory, plant house, creamery 

and dairy laboratory, veterinary buildings, barns, mu

seum, library, and entomological laboratory and in

sectary. 

Instruction is given by a co-rps of eighteen professors 
and assistants in chemistry, botany, agriculture, horU

cuiture. zoology, veterinary science, mathematics, civil 
engineering, and similar studies. Practical work un 
the farm is a part of the course, and the students cul

tivate tha whole farm and experimental orchard and 

nursery. There are 100 acres devoted to orchards, 
vineyards, and the cultivation of small fruits. One 

hundred and fifty acres are under cultivatiO'n with 

field crops, and nearly as many more acre,s are devoted 

to grass and hay for the 100 head of cattle which are 

kept on the farm. Considerably over a thousand men 

have pass ad through the Massachusetts Agricultural 
Colleg�. It is interesting to note the locations and 

occupations of these men. A recent census of them 

showed that nearly 400 are to-day engaged in agricul

tural pursuits, more than a score are instructors in 
other similar institutions, many are dead, and others 

have drifted into a variety of callings. The effect of 
the college on the agriculture of the country must 

prove of immeasurable value if a similar proportion 

of its graduates adopt farming for their life's work, 

performing their labors in a scientific manner such as 

they were taught to do at the institution. 

The State agricultural and mechanical colleges which 

have sprung up in most of the leading agricultural 

Shtes of the East and West, and many parts of the 

Sen:l, in recent years, have in view the training of 

�'uung men for scientific and practical agriculture, 

n'1.d also for mechanical and manufacturing arts and 

sciences. They are endowed by the State in which 
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they are located, and also by private individuals, They 
are for the most part under the control of the State 
board of agriculture, the Governor, and other State 
officers; but the president of the institutiO'n and the 
faculty practically have all the liberty they demand in 
ca;:rying out the work according to well-defined 
pOllCleS, Some of these State agricultural colleges are 
remarkably well equipped and endowed for the work 
they have in hand, Thus the Iowa State College has 
fifteen buildings, which have been erected by the 
State at a total cost of hal f a million dollars. There 
are ,nearly a thousand acres of land attached to the 
institution. A corps of 55 professors and nearly 600 
students is engaged in study and work. All kinds of 
ClOPS raised in the State of Iowa are planted and culti
vated on the farm, and cattle, horses, and paultry are 
kept by the students. Experiments are constantly 
being carried on by the professors and students in 
agriculture, horticul�ure, chemistry, and general farm
ing; and the results of these experiments are pub
lished in bulletins and papers for the benefit of the 
world. 

The Pennsylvania State College, or  "The Agricultur'll 
College of Pennsylvania," is even broader in its educa
tional aims than the I owa State College of Agriculture. 
Almost all studies from agriculture, chemistry, physics, 
engineering, mining, and mathematics up to philoso
phy, general literature, and languages are taught 
there. In recent years this college has steadily broad
ened toward a high-grade technical, scientific, and 
classical insti tution. Nevertheless , agriculture, in all  
its  wide fields of application, is one of the chief 
studies emphasized at the college. A correspondence 
course nas in late years been organized for the pur
pose of instructing students on farms who cannot 
attend the college, but who wish to avail themselves of 
the researches and facts obtained at it. Fo·restry is 
one of the most useful branches of work carried on at 
this college; and it not only trains young men to 
appreciate the value of cultivating orchards and 
woods, but also turns out practical foresters, capable 
of taking charge of large forests and converting them 
into profitable possessions, withO'ut destroying and 
denuding them of trees . 

The Michigan State Agricultural College is another 
similar institution whiCh, for more than forty yeam. 
has endeavored to' help the farmers in their struggle 
to wrest from the soil a fair compensation for their 
labors. The original i dea of this college was to per
fect in their studies all graduates of the common schoO'I 
who wished to possess a complete practical and theo
retic knowledge of the arts and sciences which bore 
directly upon agricultural and kindred pursuits. 
Economic zoO'logy, meteorology, physics, veterinary 
science. entomology, bacteriology, chemistry, geology, 
and agriculture and horticulture are a few of the 
studies pursued. Post-graduates can pursue advanced 
studies in the sciences, and in the library of 20.000 
volumes they can find nearly all the literature of value 
pertaining to' their particular studies. There are some 
676 acres of land attached to the college, 230 acres of  
which are devoted to  field crops, 45 to woodland, 114 
to orchards and garden, 47 to experimental fields, and 
240 to forest. There is  a fine arboretum, a fine bo-tanic 
garden, a grass garden, and a weed garden, where a 
hundred or more noxious weeds are grown to show 
their destructive possibilities to the students. There 
are some 450 students at the college, and more than 
half of them take the full agricultural co·urse. 

The South has a good institution of this class i n  the 
Mississippi Agricultural and Mechanical College, with 
a faculty of some two dozen members, and a student 
membership of nearly 400. The college is under the 
management of a board of trustees, with the Governor 
of the State an ex-officio member. The students who 
attend this college are paid eight cents per hour for 
their wO'rk in the fields o r  orchards, which enables 
them to pay for a part of their living while studying. 

The Kansas State College, with its 300 acres of 
land, buildings valued at $350,000, and a faculty of ·15 
professors and assistants, has become an important 
factor in the middle West in developing the agricul
tural possibilities. Agriculture, engineering, and gen
eral and household economics are taught to the stu
dents. There is a dairy, blacksmith shop, foundry, 

machine shop, printing office, and woodwork and paint
ing shop connected with the college, where p ractical 
work can be followed by the students . 

With agricultllle as our leading industry, many of 
the large universities have in recent years established 
an agricultural course and experimental farms as a 
part of the regular college course. When this subject 
is mentioned, one turns instinctively toward Cornell 
University, with its admirable agricultural and f or-. 
estry departments; toward the Ohio State University, 
with its buildings and equipments aggregating nearly 
$3,000,000 and with an income of $350,000; or toward 
the University of Wisconsin or  of California. These 
typical universities,  which have given agriculture and 
horticulture a prominent place in their curriculums, 
have sent forth annually hun.dreds o·f students to teach 
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practical farming to new communities, which may still 
labv.' �lllder the disadvantage of old methods and ideas 
of agricultural production. The Oh io State University 
at Columbus, Ohio, has over a thousand students, and 
a corps of 78 pro-fessors and assistants; but it aims 
to give a scientific and classical education to bOtll 
young men and women. It is divided into six colleges, 
with one devoted to agriculture and domestic science, 
and another to veterinary science. Students pursuing 
other studies can take courses in these departments, 
and there are also opportunities for graduate studies 
i n  the science of agriculture. There is a well-stocked 
farm of 200 acres connected with the university, a fine 
dairy department, a large laboratory for student work 
in soils and crops, and a fine veterinary laborato·ry and 
operating building. 

In the University of Wisconsin, with its membership 
rapidly approaching 2,000, and a corps of over 130 pro
fessors and assistants, there is � collegE. Of agriculture, 
which gives excellent courses hI. dairyiI1g, veterinary 
science, experimental farm work, entomology, scientific 
plant investigation, and general horticulture and agri
culture. There are cheese factories, cream.eries , and 
dai ries on the farm, with large green-houses- for 
raising plants, extensive barns for cattle, and bac
teriological laboratories . The college co-operates Witll 
the sixty-odd State institutes of the farmers, both in 
supplying literature and lecturers; and thus becomes 
a real and essential part of the State's chief industry. 

Like the two former, the agricultural college of 
Cornell University, in New York, has become one of 
the greatest factors in stimulating and broadening the 
farming interests of the State and, indirectly, of the 
who·le country, while it has contributed largely to the 
establishment of agriculture on a firmer and higher 
scientific basis than ever  before in its history. 

ACTION OF GELAT INE UPON GLASS. 
I n  a paper read before the Academie des Sciences M. 

Cailletet describes the action of gelatine upon glass 
and other surfaces. vVhen a glass object is covered 
with a thick layer of strong glue, the latter adheres 
strongly when wet, but upon drying it may be de
tached and carries with it  glass scales of different 
thicknesses which have been lifted from the surface. 
The glass which i s  thus treated presents a su rface 
whose designs resemble tho'Se of frost on a window .. 
pane, and have a decorative effect. 

M. Cailletet made experiments with gelatine upon 
different substances, and found that tempered glass 
was easily attacked, as well as I celand spar, polished 
marble, fluorspar and other bodies. A sample of quartz 
cut parallel to the axis of  the c rystal was covered with 
two layers of fish·glue; after drying it was fO'und that 
the surface was attacked and showed a series of  strim 
which were parallel, rectilinear and ran close together, 
while in the case of glass the strim were curved. When 
certain salts were dissolved in the gelatine, namely, 
those which were easily crystallized and had no actiO'n, 
there was produced on the glass a series of engraved 
designs which had a crystalline appearance. 'rhus a solu
tion of  strong glue containing 6 per cent of alum gave 
very fine designs somewhat resembling moss in appear
ance; other saltE 'luch as hyposulphite o·f soda, nitrate 
and chlorate of potash, will  prodUce analogous forms. 

M. Cailletet told of the strong mechanical action 
exerted by a layer of gelatine when drying. I f  a sheet 
O'f cardboard, lead o r  even wire-gauze is  covered with 
a gelatine solution the surfaces are seen to curve into 
the form of a cylinder as the gelatine contracts. Upon 
thin glass the effect is  striking; when a layer of strong 
glue is spread upon a cylindrical vessel of thin glass 
the effort which it exerts when drying is  sufficient to 
break the vessel with explo'Sion. When a plate of thick 
glass covered with gelatine is examined by polarized 
light a powerful mechanical strain is observed in the 
glass, and the value of  this effect could no doubt be 
measured. 

NEW ELECTROMAGNET FOR MAGNETO-OPTIC WORK. 
Prof. A. Gray delivered an interesting paper before 

the Glasgow Section of  the I nstitution of Electrical 
Engineers on March 11, on magneto-optics. He 
explained at the outset that the old Ruhmkorff electro
magnet, though better than the permanent magnet, 
was incapable of giving a very i ntense field, a circum
stance which was chiefly due to general i gnorance of 
the theory of the magnetic circuit. Given this, how
ever, the improved knowledge enabled more powerful 
magnets to be constructed, and several of these were 
described and illustrated on the screen. Among them 
was one constructed at the author's instigation for 
work on the properties of  substances in magnetic fields 
at his laboratory in the University College of North 
Wales, Bangor. A magnet described by Mr. S .  L. 

James in Nature (June 13, 1901) was also detailed and 
illustrated. On going to Glasgow, Prof. Gray decided 
to have a much larger magnet built for a series of 
researches on magneto-optic effects, somewhat similar 
in farm to his Bangor magnet and that of Mr. James. 
A different arrangement for carrying the pole-pieces 

apart was adopted, and the cores of the upper coils 
were made sufficiently long to allow them to be slipped 
to the right and left through a distance great enough 
to give the length of gap required, and at the same 
time to accommodate the coils. The magnet was COll
structed by Messrs. Mavor and Coulson, and it was 
found that with a current of 25 amperes a field of 
upward of  50,000 C.  G. S .  units was produced and con
fi rmed by determinations of different observers. Thtl, 
field was determined by putting a ring of wire round 
it between the faces of the po·les, and then suddenly 
withdrawing it; the deflections produced on a stand
ardized ballistic galvanometer having been observed, 
it  between the faces of the poles, and then suddenly 
was found to be of  ample power for the magneto
optic experiments. Since in the earlier experiments on 
the magnet it had been found impossible to obtain 
with pole-pieces with narrow tips so high a field 
intensity as at first, this raised the interesting ques
tion as to whether the poles had lost considerably 
their capacity for conducting lines of force; but the 
point was shortiy to be put to the test. The author 
understood that dynamo builders believed that as a 
machine aged a greater speed was required to give 
the same E. M. F.,  and this was possibly due to de
terioration of the iron, though he considered that the 
impaired insulation of the magnet coils was account
able for it .  If any deterioration in the iron of a 
dynamo occurred it was more likely to occur, and that 
quickly, at the pole tips, and in view of the reluctance 
of that part of the circuit, a great deal depended for 
the success of such a magnet on the obtaining of the 
best possible iron for the conical pole-pieces. 

.... . . 
SCIENCE NOTES. 

The original map made by George Washington in 
1775 of  the lands on the Great Kanawha River, West 
Virginia, granted to him by the British government 
in 1763 for his services in the Braddock expedition, 
is now in the possessiO'n of the Library of Congress, 
says The National Geographic Magazine. The map 
is  about two by five feet, and is entirely in the hand
writing of Washington. The margin is filled with 
notes, also in Washington's handwriting, describing 
the boundary marks set by Washington and different 
features of the tract. 

The coca plant, Erythroxylon coca, among others 
of medicinal value, is being experimentally cultivatetl 
in the Victoria botanical garden of the Cameroons. 
A firm of alkaloid makers in Germany, to whom some 
of the leaves were sent, found them to  cO'ntain only 
0.28 per cent of total alkaloid.  This low yield may 
be attributable either t o  improper drying of the leaves 
o r  deterioration during the long voyage. It  is sug· 
gested that it would be advisable to extract the crude 
alkaloid for export, unless the leaves can be carefully 
packed in air-tight boxes without unduly increasing 
their cost. 

The British weather service is systematically col
lecting reports from the North Atlantic and Mediter
ranean of the temperatures observed by shipping 
masters. The data thus collected are to be worked 
up into charts showing the temperatures over marine 
areas between latitudes 30 deg. and 60 deg. What 
the practical results of this enterprise will  be cannot 
be fO'retold. Much light will be thrown upon the 
Gulf Stream, for it will be possible to ascertain exactly 
where it extends. Naturally most of the information 
thus collected will relate to the Atlantic Ocean, for 
the North Pacific is  not traversed so often by shipping. 

I n  the decennial publication of  the University of 
Chicago may be found a suggestion by Professor 
Michelson of  a new method of determining the ve
locity of  light. The Professor reviews previous reo 
sults, contrasts astronomical, electrical and optical 
methods and processes. Instead of the revolving toothed 
wheel of Fizeau, he suggests the use of a stationary 
grating, and by a double reflection of l ight from sta
tionary and revO'lving mirrors, proposes to meas
ure the eclipses the light suffers from the gratings. 
Figures accompany the original article, which make 
the author's plan clear. He estimates that the ve
locity of light can be measured to a probable error of 
only 5 kilometers. 

Dr. Ludwig Biro, the eminent Hungarian explorer 
and scientist, has returned to Euro'pe with a large col
lection of zoological and ethnological specimens 
gathered in the Malay Peninsula and New Guinea, 
during a period of six years. So extensive and varied 
i s  his collection, that it will require several years to 
examine, catalogue, and classify them for the Hun
garian National Museum, wbere they are to' be exhib
ited. He has obtained among his zoological specimens 
a number of species which have been hitherto un
known to science. Dr. Biro was formerly an assistant 
master i n  a college in Hungary, but was so imbued 
with the desire to prosecute his studies abroad, that 
he saId his remarkably extensive entomological col
lection, numbering 60,000 specimens, to the Hungarian 
National Museum, to defray his Malay expenses. 
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THE NEW PHILADELPHIA FILTRATION SYSTEM. 
BY II. D. JONE�. 

In the words of Consulting Engineer John W. Hill, 

who is installing the new filtered water system with 

which Philadelphia will be provided with pure water 
in unlimited quantities, the im-

provement will be the "greatest 

municipal advance in the history of 

the world, and comparable only to 

the renovation of the entire sewer

age system of Lo·ndon thirty years 

ago." To begin with, a conduit is 
being hewn, cut. drilled, am! 

blasted out of the solid rock a hun

dred feet beneath the surface of 

the Delaware River bank, and only 

a few feet less l)eneath the surface 

of the stream, for a distance of more 

than 14 ,000 feet. This conduit is 
only a small part of the general 

plan, which includes five one-half 
acre filters at lower Roxborough, 

eight filters at upper Roxborough, 

eighteen filters at Belmont, and 

fifty-five filters at Torresdale. In 

round numbers the entire system 

when working will have a capacity 

of 300,000 ,000 gallons of filtered 

water a day, more than the entire 

consumption of the city. The 

Lower Roxborough plant is in
tended to supply the section of the 

city known by that name and 

Manayunk; Germantown will de· 

pend for its filtered water upon the 
supply from the filters at Upper 
Roxborough; West Philadelphia 

will be supplied from the Belmont 

plant, and the older parts of the city WIll be furnished 

with pure water from the enormous plant at Torresdale. 

For an explanation of how the beds are made and 

how the filtering of the water is done, the Torresdale 

plant will serve as an illustration, that being the 

largest plant, ami all the others IJeing built practically 

Entrance to Filter Bed. 
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in the same way. The amount of ground held by the 
city fO'r the Torresdale plant is 384 acres, of which 

something in excess of 55 acres is now being built 

upon, the remainder being held for operations not 

immediately contemplated, but which will some day 

Perspective VIew of One of the Compartments of Filter Bed. 

be necessary when the question of enlargement IS 
forced upon the engineers. 

In this plant alone there are 4,450 feet of main 

sewers, from three and a half to' eight and a half 

feet in diameter. These of course are for drainage, 

and nO't for the handling of sewage, There are two 

miles of 20, 24, and 30-inch terra-cotta pipe; 8,000 

tons of cast-iron pipe from 16 to 60 inches; a million 

yards O'f excavation; 4,000 lineal feet of concrete 
conduit from 7% to 10 feet in diameter; 170,000 
cubic yards of concrete work; 118,000 yards of clay 

puddle work. Everything used in 

the construction except the piping 
is made on the spot, as is all of the 

temporary material, such as the 
wooden forms in and around whicll 

the concrete work is molded, and 

this in itself necessitates a manu

factory that is by no means a 
small affair. 

Each fil tel' bed covers an area 
of three-quarters of an acre, net, 

that is exclusive of the walls and 

the pillars inside which hold up 

the roof. There are fifty-five of 

these fi iter beds at Torresdale, 

which, as before stated, make the 

plant the largest in the world_ 
Each bed hLeS a capacity of four 

and a half million gallons in a 
day of twenty-four hours under a 
"six million rate." The six mil

lion rate is the amount of water 
that will run through an acre of 

sand in twenty-four hours. 

The process of filtration is of 
course exactly the same. Eacll 

basin is covered with a roof, tile 
filtering material being placed in 
the bottom of the basin. Tile roof 

of the filter bed is 12 feet 9 inches 

in the clear above the fioor and is 

supported by concrete walls which 

are three feet wide at the bottom 

and taper to 22 inches, and by piers, also of concret(', 

with bases 22 inches square placed at regular inter

vals, so that their centers are 15 feet 10 inclles apart. 
The roof suppcrted by these piers consists of a series 

of arches. The fioor of the bed is made by putting 

down 12 inches of puddle (clay mixed with gravel in 

House in which Ingoing and Outg-oing Flow is Regulated. 

Intenor of One of the Filter Beds.-Parallel Lines Running Through Compartments on Right are the Tracks of Railroad Used to Transport Sand into the filter Bed. 

THE NEW PHILADELPHIA FILTRATION SYSTEM. 
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equal parts ) and over this the concrete. The walls 
and piers are made by ramming the concrete into 
wooden forms, due allowance being made for contrac
tion and expansion, while the concrete forming the 
roof is also put on over wooden forms in such a way 
that each pier is  actually, and the whole chamber prac
tically, a monolith, or single stone, the leakage 
through which, eit,her in or out, may be disregarded. 
On the floors of  the bed, in parallel lines between 
every two rows of piers, are laid perforated terra
cotta pipes 8 inches in diameter. These pipes, run
ning to the center of the floor of the bed, meet 
there a pipe running at right angles to them, 
and this pipe conducts the filtered water out of 
the chamber. 

Over the perforated pipe is put broken stone 
or coarse gravel, the first layer being of stones 
the size of a walnut, to a depth of a foot. Over 
this is put from three to three feet and a half 
of sand. I t  is  this sand which does the worl, 
of filtering. Over the roof is about two feet of 
earth, and such surface water as may fall on 
this and find its way to the concrete roof is  
taken up by a two-inch d rain pipe. 

The water to be filtered is let into the bed 
directly from the river through a twenty-fonr 
inch pipe; there is only one o'utlet for each bed.  
The water filters through the sand and into the 
perforated pipe, and thence into the pipe, which 
carries it out of the bed. Just outside  of tlte 
bed it goes to the regulating chamber, whereby 
the flow of water, and consequently the rate at 
which it is filtered, is automatically controlled. 
The filtered water flowing into this chamber fills 
it  to a point where it  may flow out by passing 
over and into the upper end or mouth of a pipe 
which . stands vertically in the chamber, and 
which is so supported on a float that its mouth is 
always at a given distance below the su rface of 
the water. If the mouth is raised above the sur-
face, as it can be of course, no water flows out; 
the lower it is sunk below the su rface the faster the 
water will flow. From the r.egulatin g chamber the 
water flows by gravity into pipes which run along the 
alleys-or courts as they are called-between the 
batteries or sets O'f filter beds, and thence it finds its 
way to the conduit running along the west Side of 
the plant. This conduit is practically one solid stone 
pipe made out of concrete, beginning with a diameter 
of 7% feet and increasing to 10.  It empties into the 
filtered water basin, which covers an area of 10V� 
acres and has a capacity of 50,000,000 gallons. The 
basin is  made entirely of concrete. Its inside height 
in the clear is  1 8  feet, and its roof is  supported by 
piers similar to those in the filter beds. The roof is 
covered with earth, as are those of the beds, but Since 
the water is  now filtered, no' surface water is allowed 
to get into it, but is carried away by drainage pipes. 

From the filtered water basin another solid con
crete conduit 10 feet in diameter runs for a distance 
of 900 feet, carrying the water to a shaft that con
nects with a tunnel that runs to what is called 
Lardner's Point, three and a half miles away. 

The water supplied to the filters is pumped to the 
preliminary filters, through which it will pass and 
flow by gravity to the plain sand filters. The pre
liminary filters contain a bed of granulated material, 
which may be broken trap rock or slag, varying III 
size from % to 3-16 of an inch and in depth about 30 
inches, above which is placed·a mattress of compressi
ble material, through which the raw water flows from 
the b'ottom to the top. 

In cleaning the beds it  is necessary to take great 
care not to disturb the layers of sand. Filtered water 
is at first put in very gently from the under side, 
taking just the reverse course it has when being 
filtered. Once the surface of the sand is sufficiently 
covered with water, the rest may be agai n put in 
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through the regular supply pipe. These "reflll pipes" 
are as numerous and complete in their system as the 
supply pipes. They are each 1 6  inches in diameter. 
Each bed has a sand incline, by which the sand is 
taken out o r  new sand put in. This sand incline is 
built upon iron channel beams, which are set into the 
two middle rows of piers. At the apex of every other 
one of the arches of which the roof is formed is a 
manhole, which serves for light and ventilation while 
the bed is being cleaned. Each filter bed has to be 
cleaned once a month, which requires a day's worl, 

THE LOCKE ELECTRIC PERCUSSION ROCK DRILL. 

on the part of thirteen or fou rteen men. For the 
entire system there will be needed about 400 perma
nent employes working as filter-bed cleaners. It  is 
expected that the work will be finished this fall. 

.... .. 
THE LOCKE ELECTRIC ROCK DRILL. 

This drill is  one of the percussion type, the drilling 
tool having a combined reciprocating and rotary mo
tion. In this it resembles the usual form of air  drills, 
but being driven by electricity it has, instead of the 
somewhat unmanageable air tubes, simply flexible wire 
connections. It is essentially a ball bearing machine, 
is made dust and water proof, and only requires a few 
drops of oil at intervals of an hour or more to keep 
it  in perfect working order. Any overheating can be 
readily felt, and at once reduced with a little oil .  The 
shank or base of  the drill (see figure ) is made to tit 
the clamp or saddle generally used upon the ordinary 
4%-inch column or 4%-inch arm. 

The motor, which is inclosed in a spheroidal shell 
(at the left of figure ) is directly- connected by means 
of a hollow extension shaft, thus doing away with the 
usual flexible shaft of other drills. It is readily de
tached, and as it only weighs 95 pounds one man can 
carry it  about, or two men can handle the whole 
drill without disconnecting it. The motor is a shunt 
wound %, horse power making 2,500 revolutions per 
minute and using 220 volts of direct current. The 
drill strikes the .ock 300 to 350 blows per minute, and 
the spring which gives the forward motion of the 
piston has a final compression at the end of the back 
stroke of 720  pounds, thus giving a very high forward 
velocity to the piston. The drill will rarely if ever 
stick in the rock when crossing seams or soft spots, 
as the mechanism is so constructed as to have much 
greater power to pull the drill back than the spring 
has to drive it forward . 

THE TOWER aWUNG DOWN ON THE TRUCK. 
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The Locke Drill Company makes specially favor
abl e arrangements to supply duplicate parts. A num
ber of  extra parts are supplied with each drill .  

The weights of the different parts of the drill are 
as follows : Motor, 9 5  pounds ; drill bore, side bar, 
and feed screw, 53  pounds ; front and back cylinders 
and interior mechanism, 9 1  pounds ; total weight, 239 
pounds. 

Among the advantages of this drill may be men
tinned that the insulated wire connections of the drill 
are much more easily handled and much cheaper than 

the air pipes of pneumatic drills. Many min
ing districts are now well supplied with electric 
power, and it is only necessary to put in ro
tary transformers where the current is alternat
ing or the voltage unsuitable.  Many mines 
however have their own electric light plant, us
ually furnishing direct cu rrent, and a few drills 
using less than one horse power each would not 
overload the dynamo. 

....... 
THE GORTER WATER TOWER. 

BY H. J. BENNET. 
San Francisco has in service among its fire 

apparatus a "water tower" embodying in its 
design and construction some very novel feat
ures and radical departures from any other 
tower heretofore constructed.  

It  was invented and designed by Henry H. 

Gorter, a mechanical engineer in the fire de
partment of that city_ This tower has fully 
demonstrated its superior efficiency, during its 
few months of service under rigid tests and at 
large fires, in a manner such as to attract wide 
attention from fire officials of various cities 
throughout the United States and Europe. Its 
construction and general features are as follows: 
The body frame or truck proper is of 5-inch 
channel steel, built on the truss principle, the 
rigidity being obtained by various hog braces 
and truss rods. The main mast is  3-inch -light 

steel tubing, properly braced and reinfo'rced, forming 
a very rigid, yet light pyramidal frame so arranged 
as to swing on trunnions at its lower end ; said t rull
nions being carried on two tripod frames resting on 
truck proper . 

The extension of mast which slides up and down 
through center of mast prG'per is of 5-inch light steel 
boiler tubing, reinforced by two feathers on the out
side, to take up excess of spring under back pressure 
strain from nozzl e. 

The full extension of this tower is 76 feet to center 
of nozzle ball joint, the nozzle itself reaching 2% feet 
beyond that, making this, by far, the highest water 
tower i n  service, i n  either the United States or the 
world. This tower is metallic  telescopic, no hose at 

iRE TOWER IN ACTION. 
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all being employed. Inside the extension of mast dnd 
fastened to the base of main frame, a light four and 
one·half ( 4 1/" inch ) inch brass tube is connected, form
ing a water conduit, carrying at its upper end a hy
draulic packing joint, working inside mast extension 
and which tightens up under pressure. 

This arrangement entirely o bviates the accumulation 
of dead water in extension of mast, which in winter 
time might freeze and incapacitate the machine from 
service. 

The manipulation of the tower is accomplished by 
a Pelton water wheel, placed on the body of the truck. 
This wheel is reversible, working both ways, two Jets 
being used moving in opposite di rections and con
trolled by a three-way valve. A lever in the hands 
of the fireman in charge enables him to shut off en
tirely, or  open either jet.  

The tower proper is raised by means of right and 
left-handed worms working segmental worm gears 
fastened to base of mast proper. By this means the 
tower is locked in all  positions the moment the motor 
stops. 

An unusually strong feature of the tower is, that it 
will operate at an angle of 3 5  degrees either way of 
the perpendicular and can be swung backward or for
ward through said angles while delivering its stream 
and at all  pressures. To render this innovation pos
sible, the water conduit connection between base of 
mast and main supply is made on the ball and so-cket 
joint principle, said joint being axially in line with 
the center line through trunnions of mast. When the 
tower is raised to an approximate vertical position, 
the fireman detailed for this purpose simply locks the 
segmental threaded connection between the main sup
ply, previously mentioned, and ball joint of mast, by 
one-third of a turn. The advantage of the swinging 
mast is that an entire front of  a build-
ing can thereby be covered, as the m ast, 
when swinging through its entire arc 
oscillation of 7 0  degrees, will cover a 
frontage of no l ess than 90 feet. 

The nozzle is at all times in a 
position to throw a stream clear 
through a building to the rear, a feat 
impossible when merely rotating the 
nozzle as in other towers. However, 
the nozzle on the Gorter tower also 
possesses a rotary movement to its ver
tical axis. 

The second main feature is that the 
extension of the mast is  both raised 
and low ered by the water motor, and 
can at all times be raised and lowered 
while the tower is in action, by which 
means the stream can be instantly 
changed from the eighth to the tb.ird 
story, and vice versa.  

No tower heretofore built has or does 
embody this feature. Of course by rais
ing or lowering the nozzle, the stream 
from this tower can be deflected up or 
down, but the same objection holds 
good in this case as that which exists 
when rotating a nozzle horizontally ; 
namely, that a stream thus deflected 
fails to reach the rear of a building and consequently 
loses much of its usefulness. 

The raiSing and lowering of extension of the mast 
is done by means of two test chains running over two 
chain pulley's, fastened to two worm-geared wheels 
mounted in base of mast proper. These test chains 
run over idlers fastened to upper head of mast and 
connected with base of mast extension at both ends, 
thereby forming endless chains, which raise or lower 
" mast extension" as the chains are pulled up or down. 

These wo-rm-geared wheels are operated by worms 
which are in turn worked by an internally meshed 
gear connected by intermediate gearing on a vertical 
shaft driven through a knuckle joint. And the con
tinuation of said shaft is  connected by means of a 
clutch with the motor. 

The knuckle joint works axially in line with center 
line through trunnions, so that it  will work through 
any operative angle assumed by the tower. 

The clutch connecting motor with mechanism for 
raising and lowering the extension is so connected 
with a corresponding cl utch working mechanism for 
operating main mast, that by engaging one, the other 
becomes disengaged, thus avoiding danger of accidents . 

Another strong point is,  that the up and down move
ment of the nozzle at the top of the extension is ef
fected through a ball and socket jOint and operated 
fro'll below by means of a hollow shaft, and an octa
gonal extension in same, to which is connected a worm 
working a segmental gear fastened to the nozzle 
proper. This feature entirely eliminates the danger 
of mishaps caused from bursting hose. The nozzle 
being mechanically connected, can at all times be main
tained in any desired position, as it  is not de]Jendent 
on the pressure to raise same as when hose is  used . 
In latter case, when hose is used as in other towers 
then the elevating of the nozzle depends on the tend-
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ency which hose has to straighten out under pressure.  
The Gorter tower is not thus handicapped.  

The truck of the tower proper carries a receiver 
having eight 3-inch inlets and surmounted by an air 
chamber, the latter being necessary to minimize ex· 
cessive pumping vibration. In  addition there is car
ried on forward part of truck a Gorter Monitor bat
tery, also telescopic and attaining a height of ten 
feet from ground when fully extended, and being em
ployed to throw a stream from a third story to base
ment. Diameter of battery nozzle is 3 inches, with 
different reducing tips when smaller jet is desired.  

When working to its utmost capacity the tower will 
receive the water from four first-class fire engines 
and deliver about 4 ,500  gallons per minute, weighing 
about 37 ,500  pounds. 

The nozzle of tower proper is 214 inches in diameter, 
and it will be understood that a nozzle of this size 
working on a lever 76 feet long exerts an enormous 
power tending to capsize the tower. 

To prevent same, there is attached to top of tripoJ 
frames a swinging strut carrying at its outer end a 
pair of compass legs, whiCh, in opening out form an 
"A" frame. Two chains fastened to truck an equal 
distance apart from center of tripod frame hool, in two 
eyes movably mounted on outer end of said strut . 
These eyes connect with a screw, and by merely turn
ing a small handle on outer end of strut descri bed, 
can be moved in or out. 

To operate this strut it is simply necessary to swing 
out same at right angles to trucl{, hook in the chains 
in eyes, open out compass legs, permitting them to 
rest on the ground, then by merely turning the handle, 
chains will pull out, force down strut on "A" frame, 
pressing same in ground, thus forming a rigid seU
supporting brace. This construction avoids difficulty 

A SLED DRIVEN BY AN AIR-PROPELLER. 

found i n  other struts or braces made to engage with 
the ground by means of sharp points,  which, on ce
m ent or  sto'ne sidewalks and hard-paved streets, often 
slip.  

The tower i s  ready to throw a stream within 90  sec
onds from the time of connecting up the engines, auel 
its weight complete is about five and one-half tons, 
o r  a l oad easily pull ed by three horses to any part of 
the city. 

Altogether the Gorter tower has won distinction as 
a fire fighter unequaled as a water tower, and in it  
San Francisco claims a perfect machine for i ts  
splendid fire department. 

. ,  . . . 
'Vi .-eless Telegral.h y Bct,veen G u adclo u I.e and 

Martinique. 

Regular daily communication has been established 
between Guadeloupe and Martinique by a system of 
wireless telegraphy. The station in Guadeloupe is sit
uated near Gosier lighthouse, and that i n  Martinique 
somewhere on the peninsul a  of La Caravelle on the 
east side of that island. These stations have been 
installed by a detachment of army engineers . Thus 
far only official messages between the 
the two colonies have been exchanged.  
use is not that of Marconi, but one 
French engineer corps . 

. . . ' . 

governments of 
The system in 

devised by the 

I n  a recent number of Petermann's Mitteilungen, 
Dr.  G. Schott gives a summary of recent observations 
in respect t o  the distribution of the surface salinity 
of the ocean s.  It appears that in the Atlantic there 
are two large areas, north and south of the equator, 
with a very high percentage of salinity, but in the 
Pacific there is one comparatively small area with a 
P ke percentage, south of the equator. W. Stavell
hagen sketches the history and present condition of 

cartography in Russia,  and the editor, Dr. Supan, 
sums up the scientific results of the German and 
English antarctic expeditions so far as they have been 
received. 

. . .  , .  
A MOTOR-DRIVEN ICE·BOAT. 

An i nteresting experiment touching the problem of 
transportation on ice, is  the air-sled or i ce-boat driven 
by an ai r propeller, which is illustrated herewith. 

The craft has a platform 1 2  feet in length by 4 
in width, made of stout wooden slats, mounted on four 
big wooden skates fitted with steel blades, the front 
ones being so made as to respond to the steering gear, 
and turn, similarly to the front wheels of an automo
bile. 

The steersman sits astride a narrow plank seat, 
which runs from the motor and propeller to the front 
end. His legs are protected behind a wind shield 
shaped like a plow. He guides his craft by means of 
an ordinary pair of bicycle handle bars, while the 
levers for controlling the spark, the mixture, and the 
clutch are within his reach. The propeller, which is 
4 feet in diameter, is mounted on a frame above the 
motor, which is a 2% h .  p. de Dian, connected with it 
by sprocket and chai n .  Its four blades are inclosed at 
the periphery by a fiat band of their own width, riveted 
te, them. This outer rim and the shape of the blades 
or pitch of the screw, are the vital features of tl1e con
struction, and hold the secret of the successful opera
tion of the machine. The inventor says that this mode 
of  construction prevents the waste of any particle of 
air ,  all of it which comes in contact with the propeller 
being used for propulsion. 

When the motor is started at slow speed and the 
cl utch is thrown in, the propeller begins to revolve 
slowly, and gradually gains headway. As soon as it 

has attained a certain velocity of revo
lution, the sled starts slowly and gains 
speed, along with the propeller, until 
the maximum velocity of revolution is 
reached . This is about five hundred 
revol utions per minute; 

There is no jerking motion, either 
when starting or stopping,5 brake being 
provi ded that enables the operator to 
bring the sled to a . stop in a very lihort 
distance. 

Only one model has been made, ]iflt 
this was successfully tested, a few 
weeks ago, on the ice of a l ake a:t Ridge
wood, Long Island, when it carried 
three full -grown persons at a 'rate of 
fifteen miles an hour. The inventor be
l ieves twenty miles per hour can be at· 
tained by it,  and a machine with twin 
propellers, operated by two 10 horse 
power motors, would easily make two 
miles a minute. At this trial of tile 
model the weight of even six passengers 
did not affect - its speed. It ss.ems to 
run just about as fast across or Into the 
wind, as against it ; but w hen it  goes 
into the wind, the number of revol u-
tions increases and the motor runs 
faster. 

The sled is the invention of Mr.  J .  Bruce Macduff, a 
native of Scotland, now residing in Brooklyn, N. Y. 

. j .  I • 
Mcd. a nical Bri" k-lI.aking. 

A brickyard with an exceedingly u p-to-date equip
ment is in operatfon at Dover, N.  H., which is said to 
be the first radical departure from the time-honored 
m ethods of the ancients . By this means the item of 
labor, which has been one of the greatest considera
tions of brick yard operation, is now one of the l east. 
Hand labor has been almost abolished, and its place has 
been taken by mechanical means. Thus, one man is 
said to take the place of fifteen or twenty. 

The time required to put the bricl{s through all  the 
various stages, and the great number of pieces to be 
handled,  mal{es the conveyor system as now in general 
use unavailable for this purpose, but an adaptation of it 
was devised by which the material is  handled in units 
of fifteen hundred. These are known as "stacks . "  The 
bricks are piled in these stacks after being shaped, and 
remain in the frames until they have passed through 
all the various operations. The "green" bricks are 
placed in these, just as they are piled in the stacks in 
kilns under ordinary circumstances. I n  this manner 
they are conveyed to the kilns, where they are baked. 
Here, by an ingenious arrangement, the bricks just 
entering are placed at a part of the kiln where the air 
striking them b as been tempered by passing over the 
drier bricks, which have been there longer and conse
quently are nearer finished.  This has the advantage of 
m aking a better brick, for the reason that the moist 
pieces are not twisted or warped out of shape by an 
intensely hot blast. It  also represents economy of fuel. 
This plant has been in operation long enough to dem
onstrate its economies beyond all question of doubt, 
and it is exceedingly likely that the idea will be 
adopted in other parts of the country_ 
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Bloek Signals and A u toluatie Control of Trai n". 

T o  the Editor of the S C l E ;>i TIFIC A MERICAN : 
It may be of interest to you to know that the Boston 

Elevated Railway is equipped with a safety system 
similar to the one you suggest i n  the article "How 
much then is a man better than a sheep ?" The electric 
controller is  shut off automatically if the motorman 
relaxes his hold o'n it,  even an instant ; every home or 
red signal is  connected with a tripper which l ies  be
tween the rails,  and in turn hits the train pipe valve 
which controls the ai r-brake. ( I f the s ignal be at 
danger. ) Since the road has been i n  operation, only 
one passenger has been killed, and that through his 
own carelessness in  passing across the platform while 
the train was .rounding a sharp curve. I f  a motorman 
th rough his  own neglect runs by a home signal, and 
the tripper stops him, the first offense is  loss of ten 
days pay. Second offense, "settl e up." I have yet 
to hear of such an occurrence, no collision has ever 
taken place, and it  doesn't look possible for one to 
occur.  J .  H .  P. 

4 7  Winter Street, Boston . 
• • • • • 

On t lt e  (� u riO Il 8 Case of Ke�elation. 

To the Editor of the SC I E � Tn' I C  A lIlE l U C AN :  

Re the "Case of Regelation" i n  your issue of the 
21st of F'ebruary last. You are right in  saying that 
the water froze first over the surface, then over the 
bottom and around the periphery. The vessel having 
splayed sides, had not a coating of ice formed all 
a round the receptacle, the effect of the expansion of 
the remainder of the water in  freezing would merely 
have been to raise the surface ice higher as the freez
ing went on ; but this raising of the surface ice was 
prevented by the adherence to it of the peripheral 
coating, and as the water must continue to freeze and 
to expan d,  it must either do so by bulging up the sur; 
face ice into a convex or dome-like shape, which is  
orten noticed,  and in fact always noticed under similar 
ci rcumstances, or  the expansion must take place by the 
freezing water bursting through the upper crust at i ts 
thinnest or weakest point ; not, however, as you sup
pose, by a spurt or jet of water being projected from 
the interior and instantaneously frozen,  and thus pre
vented from spreading itself over the surface, which 
also often happens, but by being gradually protruded 
through the perforated surface, congealing o r  freez
ing as i t  did so,  and further and further protruded or 
pushed up or out from below ; the plasticity of the 
ice, the while its cohesiveness causing i t  to adhere to 
and prevent it from tearing itself away from the peri
phery or surrounding lip of the crater of eruption. 

This is  not mere conjecture on my part. I have 
been studying the phenomenon for some years paSI, 
though in relation only to the question of plasticity of 
ice, which I have seen protruding from the lower end 
of spouts or water conductors from eaves gutters,  and 
protruding more and more from day to day as the 
hyd rostatic  pressure from above forced the ice out 
further and further, until coming out of the curved 
end of the conductor near the si dewalk, the protrud
ing ice was bent into a perfect semi-circle,  and that of 
only a three-inch radius of intrados curvatu re, forming 
with the portion inside the curved end of pipe three
quarters of a complete circle.  

The cohesion or adhesion of the protru ding spica 
or horn of ice shown in your engraving to the peri
phery of tbe crater of eruption, without disruption, 
you would readily believe in,  if  l ike myself,  and in a 
climate like this , you could see, as can be seen here 
every winter, snow ( not ice ) hanging from roof eaves, 
only a few inches in thickness and not less than from 
20 to 24 inches vertically, without apparently any 
tendency in  the overhanging portion to tear itself away 
from its parent sheet upon the roof. 

I t  may be pertinent to state as explanatory of the 
"hyd rostatic  pressure" to which I allude that the 
phenomenon of ice plasticity is only observable dur
ing the early spring, when, whtle the ice in "spouts" 
or vertical water conductors persi sts below or i n  the 
shade or shadow of the morning sun, its rays have al· 
ready been playing on our tinned roofs. galvanized 
iron eaves gutters , and metal pipings therefrom,  thaw· 
ing the ice within them from above, before the thaw 
or liqu efaction of the incl osed column of ice obtains 
lower down ; while when the sun reaches that portion 
of the metal conductor where the ice is , the column 
of ice within becomes loosened or detached from i ts 
adhesion to t�e metal , and all ows the pressure from 
above to force it down and expel it gradually through 
the vent below ; while intermittently with this hydro· 
static action during the day, the effect after sunset is 
for the freezing to commence again from below up
w ard, when the expansive action would again come 
into play from above and continue the forcing out of 
the ice from the lower end of the conductor. 

CHARLES BAILLARGE, C.E. 
Quebec, Canada. 
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The Cau"e oJ' Thunder Again. 
To the Editor of the SCIENTIFIC A l\1 E R I C A N : 

If the subject is not becoming threadbare, I would 
l ike, with your permission, to add something on "The 
Cause of Thunder." Your last correspondent on the 
subject, Mr.  E .  L .  Bates, in your issue of February 
14 ,  does not seem to have i mproved very much on the 
"vacuum theory" taught by the "salaried and learn
ed ( ? ) professors ' of science," to whom he rather 
sneeringly alludes.  In  the experiment he describes of 
the electrolysis of water and subsequent explosion of 
the resulting oxygen and hydrogen gases, if he saw the 
water so produced "fall to  the table" in visible drops or 
appreciable quantity, he must possess wonderful 
powers of vision ( or imagination ) !  The amount of 
water produced i n  his experiment, all  put together, 
would scarce suffice to make one s m a l l  drop, and being 
intensely heated at the time' of its formation,  would be 
in the state of invisible vapor. 

Again : it i s  safe to say that if  enough oxygen and 
hydrogen to make the water of a cloudburst, such as 
he imagines, were to be suddenly exploded, say, above 
New York city, the concussion and flame produced 
would lay the greater part of the city in ruins ; an d  
yet this enormous energy would b e  barely equal t o  
that consumed i n  previously decomposing a n  equal 
amount of wate r  into these gases. 

Again : the appearance due to an explosion of gases 
in  the atmosphere would be entirely different from 
a flash of ordinary l ightning. 

Again : the lightning discharge is  evidently close 
akin to the spark d ischarge of a Leyden jar or bat
tery. This makes a loud and sharp sound under con· 
ditions where oxygen and hydrogen cannot possibly 
be produced and exploded.  But it seems unnecessary 
to further multiply arguments to "explode" this 
theory ! 

Now as to the teachings of the learned ( ? ) profess
ors of science : ,  Some, at least, teach that the prob
able cause of thunder i s  the violent concussion of the 
atmosphere along the track of the l ightning flash ,  
due to the intense heat  ( an d  consequent sudden ex· 
pansion of the air and vapo r )  which we know to be 
produced by the discharge. ( The Editor of the SCI' 
E ,, '!' U' 1C  AMERICAN clearly shows in his  comments, that 
sudden expansion due to heat i s  the sole cause of the 
explosion and concussion i n  case of mixtures of oxy· 
gen and hydrogen . ) This heat may make hig h·pres

sure s team from any water or water vapor along the 
track. ( The writer,  more than twenty years ago, ad· 
vanced the view that this was the effective agent 
when the thunderbolt splinters a tree ; but was never 
fully satisfied that such effects were not pro-duced 
by l ightning strokes even in the absence of water. ) 
This intense heating and sudden expansion drives one 
l ayer of air against the next, almost exactly as i s  
done b y  a bell or  gong set into violent vi bration by 
a blow. The layer of air next to the bell or go-ng is 
driven against the next layer, and it  against the 
next, and so on, thus causing the "wave of condensa· 
tion" which travels through the air. reaches the ear, 
and is  perceived as sound.  The sound made by the 
firing of a gun or any explosion can be explained in 
much the same way. without any reference to "air 
rushing into a vacuum."  

Still  the  "vacuum theory" i s  by no means so absurd 
as your correspondent, Mr .  Bates, is  inclined to sup' 
pose.  Did he ever perform the experiment of burst· 
ing a piece of bladder tied over the top of a cyl indrical 
receiver on the plate o-f an air'pump, by exhausting 
the air  from beneath it ? Let him try this, and he 
will hear a sound surprisingly l ike " somethin'  ex
ploded." 

As to why the rain so often comes down heavil y  and 
in large drops just after a heavy clap of thunder over
head, the following explanation seems probable.  The 
small water spheres constituting the thunder cloud, 
heavily charged with the same kind of electricity 
( say, p ositive ) ,  mutually repel each other until  the 
discharge of l ightning takes place. Then the mutual 
repulsion ceases, and the agitation of the air ,  due in 
part at least to the jar or concussion of the thunder, 
causes many of the small spheres of water to coalesce 
into larger ones, which fall through the cloud,  growing 
larger as they meet and unite with other cloud parti· 
cles, and so we have the sudden downpour. I t  would 
appear that Mr. Reynolds' views are less off the right 
track than those of his  critic .  

I con('ur  i n  the editor's views, as expressed in thl'l 
comments on Mr .  Bates'  letter, except in  what is  said 
about , the pitch of the sound ind icating that the dis· 
tu rbance "must have a great length"-perhaps I do 
not catch his  meaning on this point. 

The l ength of the sound waves in thunder is  prob· 
ably always less than one hundred feet, and general ly  
m u c h  l e s s  than this ; whereas we have good reason 
to believe that the " length of the disturbance" ( i .  e . ,  
t h e  l ength o f  t h e  l ightning flash ) .  m a y  be a m i l e  o r  
more-possibly several miles .  J umA A. LYON. 

Professor of Physies and Astronomy. 
C larksville, Tenn., February 21, 1903.  

The Mills Peruvian Expedition f o r  the S t u d y  
of' S o l a r  ltlotion. 

The D .  O .  Mills expedition of the University of 
California, sent by the Lick Observatory to spend two 
years in studying the motion of stars i n  the line of 
sight, sailed from San Francisco for Santiago on 
February 28.  

The object of the investigations which are to be 
carried on, i s  to throw light on the great problem of 
the movement through space of our solar system. 
The expedition is  headed by W .  H . Wright, assistant 
astronomer of Lick Observatory. 

About a century ago Tobias Mayer found that in  the 
region of Arcturus and Vega there is  a slight separa· 
tion of  the stars. In  the region of Sirius and Ald(j· 
baran, on the contrary, the stars approach. Mayer 
concl uded that this apparent change was due to pel" 
spective, and that the sun, and the planets which reo 
volved around it, were mO'ving toward the region of 
Arcturus and Vega. Mayer's theories have been con· 
firmed.  

The direction of motion was more easi ly  determined 
than the velocity. After many attempts had been 
made, Prof. W. W .  Campbell of the Lick Observato ry 
adopted a very ingenious method which gave valuable  
results.  

When a luminous body which is  moving away from 
the observer i s  examined in  a spectroscope, the lines 
which appear in its spectrum will  be ,;hifted out of 
their  true position in one di rection, but  are moved to 
the other side if  the body is approaching the observer . 
Si milar effects are observed if the body be stationary 
and the observer's positio-n changes.

' 
The degrees of 

displacement of the l ines enable one to determine the 
rate of motion in the line of Sight.  

An especially powerful spectroscope was constructed, 
with the aid of which the velocity of the solar system 
was determined.  Prof. Campbell ,  after having studiell 
the motions of some 283 stars, concluded that the sun 
was moving at the rate of 12 miles a secon d .  A con· 
tinuation of the stUdies .  has not led him to alter the 
conclusion which he has reached. 

At Mount Hamilton, where Pro-f. Campbell studie(\ 
solar motion, the astronomical field is comparativel y 
l imited.  Many portions of the southern heavens can 
never be seen at al l .  In  order, therefore, to determine 
with absolute accu racy the velocity o-f the motion of the 

. 
solar system, i t  was necessary to study the motion of 
the stars in the southern hemisphere. It  is  for this 
purpose that the D.  O .  Mills expedition has been dis· 
patched southward.  Of the instruments which have 
been taken along, the most i mportant is  a reflecting 
telescope made by Brashear. Its aperture is  o'ver il 6  
inches. I t s  focus is 1 7 %  feet from the concave mi rror. 
About two years will be spent in studying the stars in 
the s outhern hemisphere. 

. .  , .  
Still A nother W i reles" Telegl'all h y  Sy"tem . 

News comes from England that Sir Oliver Lodge 
and Dr.  Alexander Muirhead, a well·known telegraphic 
expert ,  have succeeded in  producing a system of wire· 
less telegraphy for which wonderful things are prom· 
ised. The meager details which have been received are 
anything but clear. It  is  said that the new coherer, 
" hich is the novel feature of the system. and which Is  
the invention of Prof. Lodge,  consists of a small steel 
disk rotating in  l i ght contact with a co-lumn of mer
cury through an oil  film. A decoherer is not em· 
ployed. for the Kelvin·Mui rhead siphon recorder is 
worked upon di rectly, giving, it  is  said ,  signals al· 
most equal to the best submarine telegraph work 
system. 

The C U I're n t  S u ppJf'm e n t .  
The cu rrent S n'I'U;�I EXT. No. 1 4 1 9 , opens with an 

interesting and well·illustrated article on the French 
Beet Sugar I ndustry. Mr.  M.  M. Kann describes 
an artificial abrasive produced from steel , which is 
nothing more or less than crushed steel and steel 
emery. Dr.  F. W. F. Riehl tells of a most , i nteresting 
discovery of his , which is the apparent change of posi· 
tion of the bull 's  eye of a target at certain times. Mr. 
Wilhelm Staedel gives an account of crystall ized per· 
oxide of hydrogen . and Frederic Soddy tells something 
of the radio·activity of uraniu m ,  Mr.  Willett M .  Hays, 
of the , United States Department of Agriculture, dis· 
courses on how some important results in plant breed
ing are accomplished,  i l lustrating his text by many 
clear i l lustrations. Dr.  Frederic Lee presents a paper 
on the scientific aspect of modern medicine ,  F .  T. 
Jane offers a n other installment of the Naval War 
Game between the United States and Germany. Be· 
fore the I nstitu tion of El ectrical Engineers at Lonnon,  
Prof .  R.  S .  Hutton and Mr. J .  E. Petavel read a 
pg,per on "High Temperature Electro·Chemistry : Notes 
on Experimental and Technical El ectric Furna:ees," 
This paper,  revised for the SCIENT IFIC AMERICA X S{"p
PLE�rENT by Prof. Hutton himself,  is published. Ran· 
dolph I. Geare presents the last of his series of articleR 
on Venomous Serpents .  I n  the present installment he 
discusses snake venom, poison fangs, and treatment 
for snake bite. 

© 1903 SCIENTIFIC AMERICAN, INC.



COMPLETION OF THE FLOOR OF THE NEW EAST 
RIVER BRIDGE. 

In January last the Pennsylvania Steel Company, 

who have the contract of the construction of the floor 

system of the new East River Bridge, received notice 

Scientific American 

of the bridge. Extending between the top chords of 

these trusses at each panel point, and above the road

way, is a large and heavy truss which serves by means 

of vertical ties to support the floor beams at two inter

mediate points between the stiffening trusses, thus 

MARC I-I 14, I903· 

bottom chords, the floor beams, the longitudinal gird

ers, and the series of steel bents upon which the ele

vated railroads will be carried. This portion of the 

floor was erected first, and as soon as it was connected 

up at the center, the bridge workmen commenced build

ing on the external canti

lever bracl,ets which form 

a continuation of the floor 

beams and extend beyond 

the stiffen ing trusses to car

ry the two 20 foot roadways. 

to commence construction. 

In spite of the fact that it 
was the depth of winter, 

they have made such excel

lent progress that last week 

the floor system had been 

built entirely across the 

1,600-foot span, ready for the 

work of building the stiffen

ing trusses and lateral con

nections. The floor proper 

of the bridge consists of a 

series of transverse plate 

steel girders 41j� feet in 

depth, which extend entirely 

across the floor of the bridge 

for its full width of 120 feet. 

These girders occur at each 

point of support of the floor 

system by means of vertical 

suspenders from the main 

cables above; and the dis

tance between them is ex

actly 20 feet. The spaces be

tween these girders, or floor 

beams as they are called, are 

bridged by parallel longi

tudinal lines of plate-steel 

girders of a little more than 

half the depth of the floor 

Making the Final Connections at the Center of the 1600-foot Span. The Member Shown Suspended from the 
Cables is a 60-foot Section of the Bottom Chord of the Stiffening Truss. 

W h e n  the contractors 

started to build out the road

way from the towers, the 

main span between these 

towers consisted of the four 

great cables with steel-wire 

suspenders hung from them 

at intervals of 20 feet. At 

the bottom of each suspen

der, as they were left by the 

cable contractors, were four 

heavy steel bolts, complete 

with nuts at each end of the 

bolts. The length of the 

suspenders had been so 

graduated that the bottom 

of the suspender bolts was 

in proper relation to the 

curve which the floor of the 

bridge is designed to as

sume when the whole load 

of the completed floor sys

tem is hung on the sus-

beams. There are altogether twenty-three parallel 

lines of these longitudinal stringers in the width of 

the bridge, and they extend entirely throughout the 

structure from anchorage to anchorage. Twenty feet 

in from the outside of the roadways, and lying in a 

vertical plane between each pair of cables, are the two 

great stiffening trusses, which extend the full length 

relieving the bending stress on the floor beams, and 

permitting them to be made shallower than would 

otherwise be possible. 

'Ine work that has already been completed by the 

contractors consists of that portion of the floor system 

that lies between and includes the bottom chords of 

the stiffening trusses, and it is made up of these two 

penders. The process of erec· 

tion consisted in first building out the bottom chords 

of the two stiffening trusses in sections, and bolting 

them to the suspender bolts mentioned above, and then 

putting in place and bolting up between the chords the 

network of floor beams and stringers. For carrying on 

this erection, the contractors built two large travelers, 

each carried on four axles 20 feet apart, with a stiff-leg 

Vertical View LookinR' Up One of the Towers. Taken Before Cables Were Strung. 

View Lookmg Along Axis of Bridge, Showing the Floor Between Cables Erected Cantilever 
Extensions of the Floorbeams, Extending 20 Feet Beyond the Cabies, will be 

The Traveler and Derrick, With Which the Erection Was Done. Preparillg to Litt a 
10-ton Floorbeam into Position. 

BOlted on, Making a Total Width of Floor of 120 Feet. 

COMPLETION OF THE FLOOR OF THE NEW EAST RIVER BRIDGE. 
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derrick at the front end of the traveler.  The tracl{s for 
the latter were laid above the first line of longitudinal 
stringers inside the bottom chords of the truss, and 
as the floor framing was built up, the traveler moved 
forward over it .  Across the top of  the front bent of 
the travele r  was a strong, transverse lattice girder, at 
the center of  which was pivoted the 6 2-foot boom of 
the derrick, 'and the foot of the derrick mast. The two 
stiff-legs were carried tack to the last bent of  the trav
eler  as shown, and when a heavy load was to be l ifted,  
the bottom frame of . the traveler was clamped to the 
upper flanges of the floor stringers. 

The material for the floor system was brought on 
scows to a landing near the foot of the towers, hoisted 
on to a tramway, run out to the front of the base of  
the towers, and then hoisted to the level  of the floor 
system by a crane which placed it on a trolley, the trol
ley in turn carrying it out to the erecting traveler 
on the bridge. The chords were built out in !i O-foot 
sections, representing each a length of three panels, the 
weight of  each section being 25  tons. The floor beams 
which were the ncxt heaviest single load, weighed 10 
tons each. As soon as the 60-foot chord l engths with 
the floor beams and stringers between them had been 
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the bridge ready for erection. Every one of the many 
thousands of  angles, posts, girders, etc., is  numbered, 
and has its place assigned it  somewhere on the great 
] ,600-foot span. Each piece wil l  be laid upon the floor 
in the reverse order in which it  is required, so that 
when the erectors start work there will be no time lost 
in hunting for particular sections, but they will be right 
at hand ready to be put in place, and incidentally per
forming the important function of loading the flexible 
structure to the true lines, in which it will be inflexibly 
held when the stiffening truss has been erected and 
riveted LIp.  We are indebted to Mr. Walter T .  Brown, 
the Resident Engineer of the Pennsylvania Steel Com
pany at the bridge, for courtesies extended during the 
preparation of  this article.  

THE HUN TER'S POI N T  DRY DOCK, SAN FRANCISCO. 
The Pacific Coast now has at Huntcr's Point, San 

Francisco, the newest and one of the finest dry docl,s 
in the United States, and one of  the largest and best 
ill the world. It  is the property of the San Frandsco 
D ry Dock Company, and its construction was begun 
about two years ago. Its dimensions are : 750 feet 
long, 122 feet wide at the top and 80  feet wide at the 

1 93 
A copy of the battleship's plans had been given to the 
d ock superintendent, and the shape of  the keel and 
hull, together with the draught and displacement, had 
been carefully considered and the position of  the keel
blocl,s calculated.  The stationary blocks were set to 
conform as nearly as possible to the curve of the keel, 
and above these were placed blocks in such a position 
that, when the water was pumped out, the vessel would 
rest evenly and without strain o r  danger of buckling 
her bottom plates. The l ines on which the stem and 
stern of the vessel were to rest were marked by stakes 
on either side of  the dock. As the water receded and 
exposed the underbody of the battleship, an army of 
laborers, with scrapers and brushes, removed the 
marine growth and barnacles, so that, by the time the 
water was all  out, the vessel was nearly clean. The 
"Ohio" had not been docked for ten months, but there 
was not so large an accumulation of barnacles upon her 
bottom as had been expected. 

When the battleship entered the dock, there was 
el even feet. of water between the sill and her keel .  As 
she rested easily in position after the water had been 
pumped out, there was fe-u r feet of water on each side 
of  her at the narrowest part of the dock. Between the 

THE GATE OF THE N E W  DRY DOCK AT HUN TER'S POINT, SAN FRANCISCO . THE " OHIO " IN THE NEW DRY DOCK, VIEWED FROM THE GATE. 

VIEW SROWING GREAT LENGTH OF DOCK, SUFFICIENT FOR ANOTHER 

BATTLESHIP. 

U. S. BATTLESHIP H OHIO " IN THE NEW DRY DOCK AT HUNTER'S l'OINT, AFTER 
THE WATER HAD BEEN PUMl'ED OUT. 

unIted up, t.he traveler  moved forward 60  feet, and an
ether section of the floor was built  out, the operation 
being repeated until the two gangs of workmen met at 
the center of the span.  The whole 1,600 feet of floor, 
weighing no less than 2,750 tons, was erected and bolted 
up i n  six weeks' time, a most creditable performance, 
and a rate of speed which, if i t  had been observed on 
some other portions of the work, would have hastened 
the final completion of  the bridge material ly.  The next 
operation w i l l  be to erect the 5 0-foot stiffening trusses, 
the lateral carrying trusses for the floor beams, and the 
various details of the lateral wind truss system. Second 
only in importance to the erection and bolting up of the 
floor and truss is the work of riveting, which follows 
along close after the first erection. The riveting pur
poses an air-compressing plant has been built on the 
Brooklyn shore, and a 6-inch main has been laid across 
the bridge. 

T o  facilitate erection , and to insure that when the 
final riveting up takes place the bridge will  hang at its 
proper designed curves and level, the contractors have 
drawn up a blue-print showing where the material of 
the trusses and lateral system is to be placed along 

level of the top of  the keel-blocks. At high tide there 
if;  28  feet of water over the sill of the dock, which 
can accommodate comfortably the largest vessel in ex
istence. I t  was built by Mr. Howard Holmes. 

During the visit of  the late President McKinley to 
the Pacific Coast,  he was present at the launching of 
the United States battleshi p  "Ohio" on May 18 ,  1901 ,  
at  the Union I ron Works, San Francisco. On Thurs
day, January 29, the new dock was officially opened 
to  receive the battleship, which is 393 feet long and 
7 2 . 2  feet wide.  With her crew, stores, armament, 
ammunition,  and coal aboard, she will displace 12 ,440 
tons. 

The battleship was towed from the Union I ron Works 
by three tugs, and was pushed by them into the dock, 
the pontoon gate of which had been floated away. 
The gate was then placed in position and filled with 
water until it  sank into snug contact with the rubber 
cushions of the si l l .  

The dock engineer started the three centrifugal 
pumps, which together draw out 1 20 .000 gallons of 
water per minute, at 1 2 :  4 5  P. M., and at 2: 5 0  P. M. 
the battleship stood high and dry on the keel blocks. 

ga.te of the dock and the stern of the "Ohio" there was 
room enough to dock another great vessel more than 
300  feet in length . The battleship received two coats 
of antifouling' paint, her under-valves were examined, 
and her immersed body was put in excellent condition. 

• • • • • 
The British Admiralty has definitely decided to adopt 

the French gray color as the official war paint for all 
the vessels in the navy. This decision has been ar
rived at after prol onged experiments with various tints, 
but French gray is the color which renders a vessel the 
least conspicuous and renders it  a difficult target to hit. 
Hitherto the vessels have al ways been painted in three 
(\'r four colors-black for the hull ,  white upper works 
above the deck level , yellow funnels, and often a red 
band along the water line, correspo'nding with the 
Plimsoll mark upon vessels of the mercantile marine. 
The new color is a mixture of black and white paints 
in the proportion of 1 1  ounces of the former to 6 pounds 
of the latter. The vessels of the Channel squadron are 
being transformed, and the Mediterran ean and other 
fleets will be similarly treated as soon as possible. The 
painting or each ship costs $5,000.  
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THE RESTORATiON OF T H E  FOUNDATIONS OF THE 

PHILlE TEMPLES. 
BY OUR LONDON COHRESPONDENT. 

When the designs for the Aswan dam, situated 600 
miles above Cairo ,  and formally opened on December 
1 0  last, were first prepared, the contemplated high 
level of  the water thus held back would have sub
merged the greater part of the ruined 
temples on the historic island of Philao, 
which is situated just above the point where 
the barrage has been erected.  Egyptologists 
and archaoologists raised a great outcry 
against what was termed an u nwarrantable  
act  of vandalism, and the result of  their  
agitation was that it was decided to lower 
the maximum level  of the water to be stored 
up, to R. L .  106, and thus spare the temples. 
But even at this amended l evel the greater 
number of the temples on Philao Island, with 
the solitary exception of the Templ e of Isis,  
are covered when the reservoi r  is  full ,  
with water varying from two to four meters 
in depth. 
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of cases it was found that the safety of the colonnade 
was seriously affected, owing to the majority of the 
stone beams having been fractured,  due to two rea
sons : the tremendous weight of the structure, and the 
gradual undermining of the ground between the COUll
terforts. 

The foundations of the Temple of Trajan, familiar-

Nile S a ll ('  fo/fle S an d 

West Colonnade, had for the most part broken under 
the combined influences of heavy top weight and sub· 
E i dence of the subso 

Other temples on the island were carefully examined, 
but they were not found to be in such a precarious and 
unstable co'ndition as the foregoing, though it  was 
eventually decided to strengthen their foundations and 

supports to a sufficient extent to prevent 
collapse. A section of the Coptic village 
was also reveal ed, and a quantity of sand
stone of good quality, suitable for being 
utilized in the underpinning work, was 
iound.  The discovery upon this island (jf 
tbis masonry, which was for the mo'st part 
in roughly-hewn square blocks, was of 
immense value, since it saved the expense, 
time, and trouble of conveying the requisite 
stone from the mainland to the island. The 
Egyptian government, upon the report of 
this exploratory survey, granted the sum of 
£ 22 ,000 for the work of restoring the valu
able monuments, and a comprehensive 
scheme of underpinning was commenced .  
I n  addition it was decided to' c lear  the 
whole of  the Coptic village, and to carry out 
a thorough system of drainage and invest-
ment of the terraces. In compiling the 
scheme of underpinning, it was considered 
that the earth and sand below the existing 
saturation l evel would not subside any 
more. 

To preserve the buil dings against the 
head of water it was decided to underpin 
them and thus insure their stability, anti 
a comprehensive exploratory survey as to 
the best means of  accomplishing this ob
ject and its probable extent was carried 
out.  The engineers in charge of the survey 
were cognizant of the fact that the Temple 
of Isis was founded on rock, and that the 
great pylons were on massive foundations 
sunk into the silt of the Nile to the depth 
of R.  L .  1 0 1 . 5 ; but their knowledge of the 
rO'.;k depths, nature and extent of the 
foundations of the numerous buildings on 
Pllilao Island was vague. A special grant 
W:lS thereupo'n voted by the Egyptian gov
e rnment, to carry out a thorough explora-

UNDERPINNING OF THE SUBMERGED BUILD I N G S  OF THE ISL A N D  OF PHILAE . 

The sectional drawings accompanying 
this article will afford a comprehensive idea 
of the scope of the operations and the prin
Ciple of underpinning which was adopted 
throughout with slight vari atiO'ns according 
to the nature of the buildings treated.  The 
West Col onnade was the first upon which 
operations were commenced. The ground 

tion of the foundations, and the task was commenced 
in April, 1 9 0 1 .  

Fifty-six shafts were sunk, a n d  a number of trenches 
and headings were excavated, and all exposures of the 
foundations and levels were duly recorded .  

Owing to the l imited knowledge possessed by the 
engineers as to the stability of  the ruins ,  this  survey 
w ork had to be conduct.ed with extreme care. The 
trenches, headings, and shafts were very strongly tim
bered, and the superstructures were shored up.  Ap
proximately three months were occupied in this ex
amination, during which time 690 cubic meters of 
excavations -,vere completed.  The shafts sunk varied 
from " 1  to 1.30 meters in diameter, and were continued 
down for the most part to a depth uf 
13  meters before the bedrocl, was 
reached. When sufficient excava 
tions had been made to supply al l  
the information requi red concern
ing t he extent of the underpinning, 
the excavations were untimberer! 
and filled in. 

The results of the explorations 
shower! that the necessary under
pinning to preserve the ruins wou W  
be more extensive than w a s  a t  
first anticipated .  I n  fact, it prac-' 
tically demonstrated that nearly 
the whole island would have to 1,e 
provir!ed with a new foundation. 

The East Colonnade rested on a u  
almost continuous masonry founda
tion, approximately 2% meters 
wide, and descended to the aver
age depth of R. L.  100 .60 ,  but the 
wall behind it ,  supporting the last 
end of the l intels, was much shal
l ower, reaching to only R. L.  
101.60.  At no pc-i nt were the col
onnade and wall  tc-uching the sol i d  
bedrock, t h e  level of which varies 
from R. L .  9 1 . 5 0 at the north end 
to R.  L. 98  at the south end. The 
space between the bottom of the 
masonry foundations of  the mO'nu
ment and the 30l i d  bedrocl{ was 
filled with Nilt silt, muddy a t  the 
top but gradual ly passing into fine 
clear sand as the bedrock was ap
proached .  

ly known a a  t h e  "Kiosk" o r  " Pharaoh's bed," were 
found to descend tc- R .  L.  100 .60 , and for the most 
part were 4 meters in breadth. The bedrock of the 
river at this point is at R.  L.  90  in the front of the 
building, rising slowly to the maximum of R. L. 9 5 . 1 0 .  
W h e n  t h e  exploratory shafts were sunl{ a t  t h i s  point, 
some ancient foundation walls were unearthed, which 
are su pposed to be the foundations of a site that was 
subsequently abandoned.  

The Temple of Nectanbeo was found to be construct
ed in a cUi'ious manne r .  The foun dation walls wer8 
carried down to the bedrock, but the superstructure is 
placed askew to the foundation walls,  being supportell 
upon heavy stone beams, which, however, as in the 

was opened along the east face outside the 
col onnade proper,  in wi dths c c'rresponc1ing to the in
tervals between the counterforts. Beneath the fract-
u red stone beams, rolled steel girders 14 inches deep 
by 6 inches wide, and weighing 54  pounds per lineal 
foot, were laid in pairs , their ends resting in seats 
cut into the existing counterforts. These girders were 
su rrounded with rubble masonry in 3 to 1 p .  e, 
m ortar, care being taken that they were well grouted, 
so that all  possibility of the water gaining access to 
the steel, and thus corroding it ,  was absolutely re
moved .  The total depth of the masonry is practically 
5 feet 3 inches, so that this superstructure now rests 
upon a substantial and solid foundation. A similar 
scheme of underpinning was adopted with the Temple 

of  Isis. With regard to " Pharaoh's 
bed" a much more elaborate scheme 
was necessary. Although old  
foundat ion walls  were discovered 
beneath this famous ruin, it  was 
found that they did not afford 
much resistance to the underpin
ning action constantly in progress. 
Beneath the original foundations of 
the buildi ng, which extended to R. 
L. 100 .60 ,  a new solid rubble mas
onry foundation was built right 
down to R.  L.  9 7 .  T h e  gro'und was 
opened inside the buil ding. The di
ameter of the shaft was 1 . 2 0  meters, 
and it was sunk to a total depth of 
7 . 4 5  meters. The shaft was well 
timbered up with l�,;" -inch boards in 
one meter lengths,  with 9 x 3 wal. 
ings and struts at intervals.  By 
this means the engineers were able 
to excavate right beneath the struc. 
tu re. The original foundations of 
the temple were supported upon 
pitch pine head trees 12 x 8, secure· 
l y  wedged and packed,  and side 
trees 1 0  x 7. The ru bble maso'nry 
is 3 to 1 p. c. mortar, 4 meters 
in thickness, carried down for a 
depth of 3 .40  meters, so that now 
the old buil ding rests upon a solid 
masonry foundation, which rests in 
turn upon the Nile sand at satura· 
tion level . 

The West Colonnade, however, 
was found to be quite differently 
and much more solidly co'nstructed. 
Counterforts 1 . 8 0  meters thick were 
found to project eastward from the 
quay wall ,  at intervals of about � 
meters, and in each case they were 
carried down to a great depth, and 
i n  some places even to the solid 
bedrock The colonnade is sup
ported on these counterforts by 
stoue beams. but in the majorit}' COLONNADE LOOKING SOUTH . READY FOR THE LAST LENGTH OF M ASON RY. 

A similar rubbl e masonry founda· 
tion was built beneath the East 
Col onnade and its wal l ,  and carried 
down to the same level. In carry
ing out this part of the worl, the 
shafts were sunk between the col. 
umns and the wall lJehind, head· 
ings being driven both ways from 
the central shafts. The masonry 
supporting the columns is  2 .50  
meters thick, and that of the  waU 
behind 1 . 5 0  meters in thickness. 
The space between the foundations 
of the columns and walls, 2 meters THE TRENCH IS PARTLY FILLED IN AT THE FARTHER END. 
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in wi dth, was filled with rammed Rtone and earth . 
The other monuments underpinned were the Mam· 
miseum, the openings to which were sunk outside the 
building so as not to disturb the paved fioor, the 
Temple of Hathor, ar.d colonnade and rO'oms of the 
Isis forecourt, the masonry in each case being carried 
down to R.  L.  9 7 .  Furthermore, the gateways of Had
rian and Adelphos respectively were strengthened. 

The Coptic vil lage, which comprised for the most 
part a collectiO'n of mud-brick dwellings in an advanced 
state of ruin, and constituted an eyesore, was almost 
entirely cleared away, and the sandstone containe, :  
therein was washed and used for the new masonry. 
Two Coptic churches and a few of  the better houses, 
however, were left untouched. 

During the excavations several stO'nes and tablets 
freely inscribed with hieroglyphics were d iscovered, 
and these were carefully preserved for the Antiquities 
Department, to be subsequently deciphered.  

The work was carried out by 300  native laborers and 
26 Italian timber men and masons, under the super
vision of four English inspectors. The work of under· 
pinning was attended with constant and cO'nsi derable 
danger, since the masonry of  the buildings as al ready 
described had failed, owing to the undermining of the 
foundations, and was not able to withstand any fur
ther subsidence, such as might have ensued while the 
excavations were in progress.  It was only by skillful 
shoring up and timbering, and constant vigilance, 
that the task was successfully completed without even 
an accident to' either the laborers or  monuments. 
With the extensive new foundations which h ave been 
supplied to these remaining valuable reli�s of the 
epoch of the Pharaohs, a new lease of life has been 
i mparted to Phil1B, sufficient to preserve the famous 
ruins indefinitely. I n  fact, the structures now rest 
upon a more substantial and solid foundation than they 
have at any time during their prolonged existence. 

Lloyd's 'V reck Ret u r n s .  

The returns of vessels totally lost, condemned, etc., 

d u ring the quarter ended June 30, 1902 ,  have j ust been 
issued by Lloyd's Register. These give particulars 
i n  reference to 45  steamers, aggregating 67 ,581  gross 
tons, and 89  sailing vessels , unitedly equal to 50 ,827  

tons. AmO'ng the steamers the heaviest loss, 45  ships 

of 42 ,109  tons, comes under the head of " W recked ; "  

while under that even more terrible heading " Miss

ing" comes the second heaviest loss, viz., 3 ships of 

10,135 tons. Collisions provide the next most seriO'us 

item in these returns, 10  steamers, of 1l ,017  tons, 

figu ring under this head. I t  is ,  on the other hand, 

satisf:1ctory to find that no steamer was abandoned 

at sea in the quarter referred to .  Among the sailing 

v essels the greatest lo'sses were also due to wrecks, 4 3  

ships  of 20 ,946  tons being entered under this  head 

alone. Four sailers, aggregating 5 , 2 5 8  tons, were 

burnt, and 10 , of 6,612 tons, met their end by collision, 

while 6 ,  of  5,105 tons, are reporte d  mi ssing. In appor

tioning the losses it is  to be observed that the French 

nation had the lowest ratio i n  regard to 
their steamers, their figures being 1 ship 
of 559 gross tons, or 0 . 0 5  per cent of thei r 
total steam tonnage. The British CO'l onies 
were the worst sufferers in this class, their 
4 steamers, of 4 , 3 3 2  tons, representing 0 . 5 7  
p e r  cent of t h e i r  tonnage. T h e  losses of  
B ritish-owned steamers were 1 6  i n  number, 
their tonnage, 24 ,593  gross, equaling 0 . 11l 
per cent of our holding. I n  the matter O'f 
sailing vessels, France was also the most 
favored nation, her 7 sailers, of 1,405 tons, 
which appear in these returns representing 
but 0 . 3 4  per cent of her holding.  The 
heaviest losers were the Dutch with 3 . 2 4  
p e r  cent of their total. Of British sailing 
tonnage exactly one-half per cent was lost, 
this Qeing made up O'f 7 ships and 7 , 7 3 6  

tons gross. 
. '  . . .  

N e w  F " c nch S u b m ari ne Roat. 
The French Admiralty have decided upon 

the constructi on of a new submarine 
boat which will exceed in d imensions 
and displacement any yet attempted. 
Hitherto the largest submarine in that 
navy has been the "Gustave Zede," of 
266 tons, but this new vessel is to be of 
350  tons. I t  will measure 160  feet Il 
inches in length by approximately 9 
feet draught. The boat will  be driven 
by a single screw, and will  have a sur
face 'speed of 11 knO'ts. The torpedo 
armament will comprise four tubes. It  
is estimated that the cost of this vessel 
will amount of $250 ,000 ,  which is  about 
a third more than the cost of the most 
expensive submarine yet built for the 
French navy. It is intended to  be an 
offensive arm, being sufficiently large 
to attack an enemy's port.s, and to 
cruise along the commercial routes. 
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AN ARMCHAIR FORMED BY NATURAL GROWTH. 
The armchair pictured in the accompanying illus

tration may be said to have partly grown out 
of the ground, although its shape was furnished by 
twisting and turning a vine out of which most of 
its framework was formed .  It  was brought to the 
United States by a sea captain who saw it in a Korean 
ci ty. The chair is studded or O'rnamented with seeds 
of the gingko tree of various sizes , which have actu
ally grown to the fiber of the vin e .  A Korean gard
ener, familiar with the adhesiveness of the seed, toot, 

AN ARMCHAIR FORMED BY NATURAL GROWTH. 

a n ative vine, noted for its toughness, and rudely 
made it  into the form o-f a chair, holding It  in place 
with branches of small trees. The seeds fresh from 
the tree were bound to the vine until they had firmly 
fastened themselves to it ,  the vine being all owed to 
grow in the meantime. After the seeds and boughs 
had become attached, the vine was cut from the roots, 
and this natural chair exposed to the sunlight until  
the sap had dried fro-m the fiber and all of the material 
had hardened into a substance as solid as oak. I t  was 
then polished until its su rface glistened like mahog
any. Although but three feet fou r inches i n  height 
and twenty-five inches in width, the weight of this 
curiosity is  over a hundred pounds, on account of the 
hardness of the material of which it is  compO'sed.  

The armchair may well  be regarded as a striking ex
ample of the gardening skill of the Far East. 

Cutting Up the Whale for the WhalebOne 

The Dea d Whale on the Beach. 
THE L ARGEST FINBACK WHALE. 

THE LARGEST FIN � ACK WHALE . 
BY WALT ER L. BEASLEY, 

The American Museum of Natural History has re
cently secured for its department of mammalogy a 
mighty leviathan of the deep, in the shape of a huge 
female fin back whale, considered the largest specimen 
so far obtained, as it measures 6 8 Vz  feet in length.  
The full-grown right whale averages from 45  to 50  
feet in length O'nly. T h i s  n e w  specimen is a note · 
worthy contribution to science, and when mounted 
will form a striking exhibit of marine life seldo m 
seen save by whalers and voyagers in the Arctic re
gions. The great creature was found stranded on the 
beach near Forked River, N.  J., the latter part of 
November. Before the bo·dy came ashore it was first 
sighted a mile o r  so out on the shoals by the lookont 
of the life-saving station, from which point it  ap · 
peared like an overturned scho'oner or craft of some 
sort. Acting on this  supposition the life-savers 
launched their boat and pulled out [0 the assistance of 
a supposed wreck. On a near approach they discO'v
ered the true nature of the object, which was the 
great carcass of a dead whale. The pulling strength 
of the combined crew of ten men was not equal to 
moving this large, weighty animal from its stranded 
position, so all efforts in this direction were aband
oned. The next day the heavy body was gradually 
pounded and pushed ashore by the incoming waves. 
On learning the news, Director H. C. Bumpus, Cura
tor of the Department of Invertebrate ZoolO'gy, recog
nizing this as a favorable opportunity for securing a 
rare and splendid specimen, immediately sent M r .  
George H.  Sherwood, his assistant, a n d  M r. Figgins t o  
i nvestigate, a n d  secure t h e  body, if possible. Being 
first O'n the spot, they captured the prize ahead of other 
institutions. A number of local fishermen, however, 
had in the meantime lai d claim to the big whale, but 
were induced to part with the same for a money con
sideration. A baby whale 16 feet long was also found 
near by. 

The caudal fin or tail of the large whale measured 
1 2  feet 4 inches fmm tip to tip, the body was 30  feet 
in circumference, and its estimated weight was about 
75  tons. The length of the ponderou s lower jaw was 
1 4  feet 7 inches, and its open mouth could have more 
than taken in an average-sized ho·rse. Her spacious in
terior, including mouth space, would mo're than shelter 
fifty men. 

The specimen belongs to the group of whales known 
as genus Bal1Bnoptera, which has a world-wide distri
bution. This particular species is named finner or 
finback by the whalers, who seldom hunt it, O'wing to 
the little amount of blubber and the small-sized whale
bone it carries. 

There were 375 plates two feet l ong on each side of 
the upper jaw of the whale.  The right whale, the 
one regularly pursued for commercial purposes, has 
whalebone 12 feet long, and 25 to 50 barrels O'f blubber 
oil .  

The color of the whale was slaty blue on the back, 
and white with some blue markings below. 
There were some eighty longitudinal fold� 
<lnd stripes on the ventral surface O'f the 
skin. The two bodies, after the measure · 
ments were tal,en, were buri ed in the sand 
to preserve their skeletons until spring, 
when they will be unearthed and taken to 
the museum for mounting in the near 
future. 

The whale is highly prized by scientists 
for exhibition pu rposes, from the fact that 
it is one of the best examples known illus
trating the influence of environment in the 
mO'dification of structure. They are consid
ered as descendants of terrestrial mam
mals which have assumed an aquatic exist
ence-a change which has brought about  
very remarkable modifications in the struct
ure of the animals . Some organs have be
come highly special ized, while others have 
completely degenerated. Teeth, for inst-
ance, which are a characteristic feature of 

land mammals, are entirely lacking in 
the adult finback, their place being 
taken in part by the whalebone. The 
fore l imbs have ceased to be append
ages of lo'comotion, and have become 
mainly balancing organs, and they still 
retain the structural plan of the mam
malian fore limbs. The external fish
like form is perfectly adapted for 
swi mming through the water, and the 
tail is  not placed as in fishes, but hori
zontally. The hind l imbs have disap
peared entirely externally, and are rep
resented by the rudiments of hind legs, 
which are found buried deep in the 
interior of the animal . These serve 
no practical pu rpose, but they serve to 
indicate its fO'rmer life and hahi t s  as <t 
land mammal and to show in a strildng 
way the effect of environment. 
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RECENTLY PATENTED INVE N T IONS. to cause wool t o  run smoothly through the 

Agri c u l t ural Iml>lements. 
machinery used in operating the same d u ring 
the p rocess of manufac ture.  and also to soften 

llAY-Wl'A C K E R  D IUDI . - I'. E. S ,,]<]]<]u, E l - the wool and render it p l iaule.  MI'. H o l den 
lensburg, WasIl .  Th i s  d r u m ,  which is designed has invented an i m p roved luuricant which 
for nse on hay-stackers, increases the motion of I w i l l  accom p l i s h  this resu l t .  
the fo,'k w i t h o u t  adding to the speed of t h e  

NOTE.-Copies of a n y  o f  these patellts will be 
horse 0 1' other power,  and a l so furni shes the 

furnished by Mun n  & Co. for ten cents each. 
greatest amount of power when most needed, 

Please state the name of the patentee. title of 
and the greatest speed when most needed. the invention. and date of this paper. 

lIW TOR-O l'ERAT E ]) A G IU C U LT U U A L  :lr A-
C H I N K-D. L U B I X ,  New York,  :'-I. Y The 
p a tent covers a machine with a motor-operated 
lllechan i s m ,  whereby digging devices a r e  forced 
into the ground and then the machine m oved 
forward one step a s  the digge rs are l i fted w i t h  
the e a r t h  and u r e a  k i n g  devices rap i d l y  opera ted 
to finely p u l ve l'ize the l i fted e a r th.  

A G IU C L' L T C' H A L  l\IAC l l I X E .-D. L U ll I N ,  
N e w  York, N .  Y .  T w o  patents have been 
granted to MI'. Lubin for inven tions under t h i s  
beading. The fi r s t  machine i s  of the d a s s  
operated lIy a s t e a m  0 1' other mot�r , a n d  i t  
c o m p r i s e s  a l"otal'Y digging- tool w i t h  means 
operated lIy the motor for moving the vehicle 
forward a t  p redetermined distances t o  rota te 
the tool and a t  the same t i m e  cause i t  to gmd
ually enter the ground to the desired dep th.  

The second machine i s  of the c l a s s  in w h i ch a 
motor mounted on a whee led veh i c l "  a l ternately 
operates a ground digging 0 1' breaking tool and 
moves the veh i c l e  a short di stance for the next 
operation o f  the tool.  the ollj ect lIeing to p ro
vide a machine so made a s  to a u tomatically 
change t h e  gea r connections to cause the differ
ent movemen t s  or operations. 

l'O W E l{ - O l 'lmA T E ll AG U I C C L 1T U A L  I M
l'L E �I E NT.-D. L c Il l X ,  Xew York,  N. Y. The 
object  of this invention i s  t o  have t h e  i m p l e 
ment operated lIy s t e a m  0 1' other m o t i ve agen t 
in such manner as to a l ternately move the de
vice and operate the ground-digging tool ot' 
t o o l s  by means of which the ground w i l l  be 
uniformly opera ted upon, finely p u l verized,  and 
p repared for p l anting 0 1' seeding. 

Miscellane o u s  I n ve n t i o n  ... 

B E D S T E A D  l'0 8 T  A X ! )  H A I L  J O l ", T-
C01;1'LI.\'G.-A. 'Y. B C H U I: ,  :lI i l waukee, "'is.  
A nove l ,  simple and st rong dove t a i l  CODnec
t i on h a s  been inven ted by )l r.  Busby ,  which is 
especia l l y  ada l)ted fot' join ing the rails and 
bed posts of wooden o r  metal hedsteads. The 
device may ue easily disconnected when de
sired. T'he angle-i ron side rai l s  Illay w i th 
t h i s  connection be so secured to the lied p o s t  
a s  t o  d i sp ose either the outer 0 1'  inner sur
faces of the rail uppermost.  

S IH H �-TU E E . -l\I. I L\yBS, New York, N .  Y .  
Means f o r  expanding a n d  re-shaping hoots and 
shoes t o  p revent them from being c r ushed 
or w r i n k led while not in use, i s  p rovided in t h i s  
inven t i on. The construction of the t ree i s  
simple a n d  so a r ranged t h a t  i t  m a y  be easily 
manipulated and inserted i n  the shoe.  

BADGE.-G. H. Bnoo K s ,  Loui svi l l e , Ky. 
The lIadge has a fastening formed of a spring 
w i re having one end con s t ructed a s  a hook 
and the other as the p i n  p ropeL' ,  the fastening 
being inserted th rough holes in t h e  lIacklng. 
The hook is p rovided w i t h  a shank w h i c h  
holds i t  r i g i d l y  in p lace, p rojecting on the face 
of the uacking. 

Businus ana P�rsonal Wants. 
HEAD THI8 COLUMN CAHEFULLY,-You 

wili tind inquiries for certain classes of articles 
numbered in co nsec uti ve order. If you manu
facture t bese goods write us at once li nd we will 
.-.end you l.he name and address of the party deslr
i n g the lllformation. In every ('ase it is nece .. -
sal'y to give the n U ln ber 01" the i n q u iry. 

lU U N N  &: (;U. 

Marine Iron Works. Chicago. Catalogue free. 
I n q u i r y  No. 3SS9.-lfor dealers in the different 

parts of suspenders. 
AeTos.-Uuryea Power Co., Reading. Pa. 
I n q u i r y  1\'0. 3S90.-For a second-band Becker 

vertical milling much ine. 
. .  C .  S." Metal Polish. Indianapo lis. Samples free. 
I n q u i )'Y N o .  3�91 .-�"'or parties to manufactur� a 

suitable trophy lor a PUbliC gift representin� Inl1IRu 
corll . 

Coin·operated machines. Willard. 284 Clarkson St., 
Brooklyn. 

J n q ll i .· \· No. 3892.-For makers of steam turbine 
engines of 50 horse power. 

Hlowers and exbauster�. Exeter Machine Works. 
Exeter, N. H.  

I II Q u i t·y N o .  3893.-For makers of metalophones. 
Dies. stampings and armature discs. Advance Manu

facturing Co .• Racine, Wis. 
I n q uiry No. 3S94.-�'or machines for folding and 

stItching at the same time. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . .  Box 13. Montpelier, Vt. 
I n q u h'y No. 389a.-For trolley t racks for over

head hoisting for use III warehouRes for piling up heavy 
cases. 

Metal Stamping Co . . Niagara Falls. N. Y., cuts and 
forms aheei, bar, rOd. or wire any shape. 

I n q u iry N o .  3S96.-For a practical ice plaut of 
capaCi t y  50 to 100 lbs. a day, of a amal! coolinJ,t" plaut for 
reouciug the temperature to 40 or 50 degrees. 

FOB. SAL.K-60 h. p. Otto gas engine, the latest type, 
practical ly new. Col borne Mfg. Co., Chicago. 

l u q n i t' y  No. 3S9".-}l�or a speed and time recorder 
tu be attached to an automobile or other vehicle. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Uochester, N. Y. 

I II Q u i r}? :S o .  3S9S.-For a machille for grinding or 
pulverizmg .hard substances. . 

SAW MU ... I,S.-\Vith variable friction feed. Send for 
Catalogue B. Geo. S. Comstock. Mechanicsburg. Pa. 

I n q uiry N o .  3899.-For makers of portable boring 
bars. 

Gear Cutting of every description accurately done. 
The Garvin Macbine Co., 149Varick. cor. Sprillg Sts., N. Y. 

I n q u i ry No. 3900.-For manufacturers of accor
dion pleating machines. 

Manufacturers of patent articles. dies, stamping 
tools. light machinery. QuadriJo!a Manufacturing Com
pany, 18 Soutb Canal Street. Chicago. 

I n q n i r y  No. 3901 .-For the manufacturers of tbe 
Coats sheep shearing machine. 

Crude oll burners for heatIng and cooking. Simple, 
effiCient and clieap. Fully guaranteed. C. li�. Jenkins 
Co. , l Io:l Harvard Street, Wasbington, D. C. 

I n q n i r y  S o .  3902.-{l�or importers and makers of 
sewwg ueedles. . 

rrhe largest manufacturer tn the world of merry-go 
rounds. shooting galleries and halld orj.!"ans. }i'or prices 
and terms write to C. W. Parker. AbIl ene, Kall. 

I n q u i r y  No. 3903.-f\'or a machine for testing 
lubrlcatmg grease. 

lliifmf1N�Irftfl�\\ ' .  ""rr INDEX OF INVPl\l'T'IONS 
I3ll JlT I � e II For which Letters PI :ot of the lli:f , 0  t e s \.,�- � United States were Issued \f=" and QUerleS. for the Week Ending 

March 3. 1 903. 
HINTS TO CORRESPONDENTS. 

Names and Address must a�company all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
�a.te of paper and. page or llumuer of question. 

Inqulnes not answert'd in l"easonaulc time should be 
repeated ; correspondents will Lear in mind that 
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letter or in this department, each must take 
his turn. 

Buyers wishing to pllrchal:W any article not ad.ver
tised in our columns will Le furnished \\-·i th 
uddrpsses of huuses manufacturing or carrying" 
the same. 

Special Written Information Oil matters of personal 
ratlwr than general interest canllut iJl' expected 
without rC1l111lwratioll. 

Scientific American Supplements referred to may Lte 
had at thp oUice. Pl"icp 10 e{�ll ts each. 

Books refened to promptly supplied on receipt of 
price. 

Minerals sent for examination should lJe distinctly 
marked or lalJeled. 

A N D  B A C " B E A � I N (j '1 " A T D A T B. 
[See note at end of l ist about copiES ot tbese patents.J 

Acid ester of methylene diguaiaeol amI 
making same, bemwic, ::; . L. ::;ulllIllcrs 721 , H24 

Addressing machille, L. E. Olsun . . . . . . . . 7�:!,1�u 
Advertisillg automatun, l!' .  C. norment . . . .  721 , 7 1S7 
Advertisillg device, 1·' . C. DOl'lllent . . . . . . . . 7:!I ,7,s,s 
Agricultural implement, D. Lu . lin . . . . . . . .  72�,O:!M 
All' inlet, self acting, V. U. Bauer . . . . . . . . 721 , 85;) 
Air lock, safety, W. L Aims . . . . . . . . . . . . . .  721,m)1 
Air Spl'Uy, cumpressed, L. Scruggs . . . . . . . . 721, 752 
Alkali caffeine lllethylene disalicylate, S. 

L. Summers . . . . . . . . . . . . . . . . . . . . . . . . . . . 721, {)2� 
Alloys of aluminium, producing, A. :\iall-

haL'dt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721,814 
Ammunition. carrier for small lil'1llS tI.,xed, 

A. Mills . . . . . . . . . . . . . . . . . . . . . . . 722, 123, 
Anchor, ship's, H. J. Brooke . . . . . . . . . . .  . 
AlIilllal trap, V. Weiler . . . . . . . . . . . . . . . . .  . 
Anllealing apparatus, Anderson & Hollings-

722, 124 
721 , 663 
722,065 

WOL'th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,016 
Arch, concrete, G. B. Waite . . . . . . . . . . . . . .  721,982 
Automatic coupling, G. A. HermullsolL . . . . .  721 , 891 

( 8869 ) W. J. C wishes to know how to �t�i��:��n�' ;��eL't;g 1'�Ch�·I;i�;,;," ·ii." ·Il: 
721 , 876 

remove inde l i ll l e  ink marking from c l o t h ing. A. 

Indelible inks are of such variable character 
that it i s  quite impossible to rep l y .  Many of 
these inks have n i t rate of s i l ve r  a s  a lIasi s ; 
in t h i s  case, a s o l u tion of hyposu lphite of soda 
might help. 80me other inks might possibly he 
u leached o u t  w i t h  javelle  wateL' and weak 
m u r i a t i c  acid ; t h I s  can be used only in white 
goods, a s  most dyes would he dest royed. Pos
s I b l y  also a solution of sulphurous acid might 
be of service.  

( 88 7 0 )  R.  D.  H .  asks for a recipe for 
making ( on a small  sea l e ) a varnish which 
will  restore t o  shalllly rulllle r boots and shoes 
a gloss such a s  is  imparted hy the man ufac
turet·s in the fi r s t  instance. A .  Digest 1 p a r t  
of s h e l l a c  w i t h  1 0  parts of st rong a q u a  am
monia u n t i l  thoroughly dissolved. 

( 8871 ) C. A. asks : Can you send me 
a fo r m u l a  f o r  making condensed m i l k '! A. 
I n  gene r a l ,  condensed milk i s  made lIy evap
orat ing in vacuum pans to auou t one-quarte r 
of the original v o l u m e ,  and then adding 25 
per cen t to :\0 pel' ceI!t of cane sugar. 

( 88 7 2 )  G. R.  asks : 1. If there was a 

Butfum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 859 

:t�'i�:, C=f?I��aL'�;g, ]<;,j, ��
e
L��;'tl;':Y : : : : : : : : : :  ��i:}3g 

Buling press. C. H. Jackson . . . . . . . . . . . . . . 721 , 805 
Buling press, G .  B. 'l'riple-tt . . . . . . . . . . . . . . 722 , 191  
Hand cutter and self-feeder, J. H. H.ains 721, 74U 
Balll.lage, suspensory, J. L. Lupfer . . . . . . . . 722, 121 
Battety. See Galvanic battery. 
Battery cans, etc. , funnel for filling stor-

age, T. A. Edison . . . . . . . . . . . . . . . . . . . .  121 , 870 
Bearing in swivel joints for hoist blocks., 

ball, �'. Hooker . . . . . . . . . . . . . . . . . . . . . . .  721 , 801 
Bearing, side, J .  C. 'Vands, reissue . . . . . .  1 2, 093 
Bed, mattress, or cushion, J. F. Nunan . . . . 722, Um 
Beets, etc . ,  topping machine for, C. Spreck· 

cIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722, 156 
Belt, cOllveyeL', G. C. Plummer . . . .  722, 039 to 722,041 
Belt pad. hernial. 1;' . Matucbnt . . . . . . . . . . . .  721 , 963 
Bib or faucet, S. S. Williamson . . . . . . . . . .  721.766 
Bicycle attachment, H. R. B1ombeL'g . . . . . . 722,0711 
Bicycle gearillg, 1\1. E. Porter . . . . . . . . . . . . 721,739 
Bicycle toe clip, Tbiem & Wever . . . . . . . . . . 722,056 
Bit, W. C. Johnson . . . . . . . . . . . . . . . . . . . . . .  721 , 894 
Blackh<.'ads, instrument for removing, Hilde-

brandt & Johnston . . . . . . . . . . . . . . . . . . . . .  722,01!J 
Blast fUL'll"ce, C .  W. A. Koelkebeck . . . . . .  721 ,\)56 
Boat, C. Drohovitb . . . . . . . . . . . . . . . . . . . . . . . .  721 , 8611 
Bout, l ifp, It. Forrest . . . . . . . . . . . . . . . . . . . . 721 , 690 
Builer tIue cleaner, Henderson & Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boiler lllug or cover, W. )1. Jacksou . . .  . 
Book copy holder, note, C. H. Glass . . . . .  . 
Book, entry, Rockafellow & Squires . . . . . . .  . 
Books, device for fastening loose leaf, J. A. 

721 , 889 
721 ,U55 
722, 010 
721, 835 

WaWo, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722, 061 
Boot, W. Cassie . . . . . . . . . . . . . . . . . . . . . . . . . . 721 , 668 
Bottle and stopper, comLined, W. Stl'udel' 72�,053 
Bott1(� closure und brush, We-bf'r & Frey . . 72�. 170 

hole straight through the earth, and you were Hottle, non-refillalJle, H. Van "'ie . . . . . . . .  72 1 , 759 
to drop some lleavy object into i t ,  how far ���n�' r:;�s���:

e
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l
.
a
�: �or:�w�::���� : : : : : : : : ��i:��� 

w o u l d  it go '! A. I f there was a hole t h r o ugh Bottle stoppel', nUl'slng, W. H. Morton . . . .  721, 722 
the earth,  a La l l  dropped into the hole would ���n�s,W����\�at�:c

���.
e
�i�ilt�lH?O�:�y�n���E 

721 , 67� 

fa l l  as far beyond the center of the ear th as i t  I illg a number of, Hydl'n & Simonsson 721,803 
had fa l l en lIefore it reached the cen ter,  i f  a l s o  ���\tW:� ;i�f.a':.t�: ite�;�::�' : : : : : : : : : : : : : :  m:��� 
we do not consider the resi stance of tbe a i l' .  2. Box making and filling machine, W. H. 
D o e s  a traction engine p u l l  on the s a m e  p rin- Butler . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . 721 , 667 
c i p l e  as a horse, 0 1' can it p u l l  more w i t h  a �:::f3ing

S
'ma�

l
�i����1\v: ' �il�l�dt : : : : : : : : : : : : : :  rM:��� 

longer h i t c h '! A. A traction engIne p u l l s  ex- Brake beam, H. C. Buboup . . . . . . . . . . . . . . . .  721, 664 
a c t l y  as a horse [l u l l s ,  o r  as any other power ��fc

k
k
e 

�L�:ti:u.?t'��i,
ng

E. 'WnS�ot� . .  ���� : : : : : :  m:��� 
p u l l s. · BL'ick dL'ieL', T. M. Wilson . . . . . . . . . . . . . . . . . .  721 , 988 

Bridge, bascule, Scherzer & Kandelcl' . . . .  72 1 , 918 
( 8873  ) J. G. H. asks : I wish to raise Broom holdeL', H. P. Luncrd . . . . . . . . . . . . . .  721 ,811 

water GO feet w i t h  an a i l'  pump, for domes
tic p u rpose s .  1 .  Is it practi callle ? 2.  If so, 
what shou l d  be the relative sizes of the a i l' 
and water /l ipes ? 3. What is the lIes t  type 
of ail' hand compression p u m p  to do t he work ', 
4 .  Would a two-cylinder or douule p u m p ,  one 
cyl inder a suctIon pump for water, the other 
an a i l'  compression pump, he p racti cable '! A. 
There i s  no a c t u a l  economy in raising water 
GO feet w i t h  a i L' comp ressed lIy hand.  There is  
grea t loss of lauor on the comp ressed a i L' by 
i t s  discharge t o  refi l l  the tank w i t h  water i n  
u s i n g  t h e  t a n k  system. T h e  a i r lIft  system 
requi res a well as deep below the water a s  the 
l i f t  i s  ahove i t .  We advise that a combination 

Brush for cleaning tyP(�, J. l�� . McPherson 722, 131 
Brusbes, manufacture of, Hayden & Pow-

ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,017 
Buckle, tongueless, J .  H. �"rees . . . . . . . . . . . .  721 ,947 
Building block, L. P. Normandin . . . . . . . . . . 721 , 825 
Building construction, J. Roemer . . . . . . . . . .  721 , 747 
Cabinet, kitchpn, 1\1. J.  Carr . . . . . . . . . . . . . . .. 721 , 860 
Calendar. A. F. Hoffman . . . . . . . . • • . . . . . . . .  722,020 
Calendar roll, F. C. Smith . . . . . . . . . . . . . . . . 722, 190 
Cumera focusing hood, E. N. Lake . • . . . . . .  721 , 8n� 
CUll , .J. Kroehler . . . . . . . . . . . . . . . . . . • . . . . . . •  722 ,025 
CUll filling machine, C. H. Ayars . . . . . . . . . .  722,075 
Can brake mechanism, J .  Shelton . . . . . . . . . . 722, 1 54 
Car, cell tel' dumping, R. H. Hornbrook . . . . . . 721 , 892 
Cur coupling, S. L. Trueblood . . . . . . . . . . . .  722, 192 
Cat· coupling, lateral, ��. J\.ohn . . . . . . . . . . . . 722, 1 1 4  
Cal' door, grain, J.  H. A .  Huck . . . . . . . .  722, 1011 
Cur door lUCk, W. H. {l'ulton . . . . . . . . . . . . . . 722,O( )7 
Cal', dumping, J. L. HameL . . . . . . . . . . . . .  722, 100 
Car dust proof journal box. J. Rogers . . . .  721 , 836 
Car for shipping musical instruments, 

freigbt, C. A. Glover . . . . . . . . . . . . . . . .  72 1 , 886 

D I 8 I'LAY-UACK.-G. A. 'Y]<]]<] KS,  8heldon, 
I l l . I m p roveme n t s  in devices fOL' exhilliting 
lace c u r tains,  portieres, wa l l  paper,  dress goods, 
and other articles. are p rovided i n  this in ven
tion. Provision is made for b ringing any 
desired a r t i c l e  into view and a l so a s u i tallie  
covel' i s  provided where lly dust wil l  be ex
c l uded from the a r t i c l e s  to lie exhillited. 

D I S I N l<' E C T A N T - IJ I 8 T H I D L' T l X G  D E V I C E. 
- S .  I I ]<] SK]<]TH, A u ck land, N. Z. A device for 
distributing disinfectant m a t e r i a l  i s  /l rovided 
i n  this invention. The device may be e i ther 
portable o r  stationary and i s  a r r anged to 
constant l y  feed the disinfectant material  at 
desired st rength and in (Iesired 'luant i ty ,  to a 
p i voted self-e m p ty ing recep tacle,  which,  when 
discharging material  from one compaL·tment 
w i l l  present another com p a r t me n t  t o  lie fi l led 
from the source of supp l y .  

'Ye manufacture anything in metal. Patented arti. 
cles, metal stamping, dies, screw mach. work. etc. 
Metal Novelty Work�. 43 Canal Street, Chicago. 

ail' and water p u m p .  such as you suggest,  can

w!:�'tu�rli ti�r"b �����;-�g�pret cf.ulley-turning lathe not he made practicallle.  

Cur platform vestibule, Gibbs & Pearson . . 722,OH7 
Car, railway repair, G .  L. Bender . . . . . . . . 721 , 856 
Cal' step, G. T. Andrews et al . . . . . . . . . . . .  722,074 

GATE.-l? F .  JACKSOX, Wayne Townsh i p ,  
Wayne C o u n t y .  Ind.  T h e  g a t e  i s  more espe
cia l l y  desi6Y))ed for use on farms, driveways 
and other p l aces. The const r u c t i on p e r m i t s  
conven ient opening- or c l osing of the g a t e  b y  
a p erson on foot, in a wagon 0 1' on hOl'seiJaek. 
For the pa ssage of sma l l  animals such as sheep 
and swine the gate is raised uodily without 
being opened. 

The celebrated " Horusby-Akroyd " Patent Safety OiJ 
�ll,lline is bui lt by the De La Ver�ne RefTlllerating l1a
chine Company. Foot of East 13Sth Street. New York.. 

h� q n i r y  N" o. 390�.-For manufacturers of steam 
engmes. 

\Y OltKS Manuger Wanted for Europe.-For the manu� 
facture of smal1 scientific machines. Must be a thor
oughly competent practical engineer, wel l versed in 
WOrk ng tbe most modern types of automatic machin
ery for making screws, studs. washers and other small 
machine parts. '110 a thoroug-hly competent man a good 
position is offered. Address W. W. W . •  P. O. Box 165. 
New York City. 

I II Q ll i r y  No. 3!JU6.-For machines for picking cot
ton from the stalk in the field. 

INVESTMENT O F  CAPITAL.-Stock for sale in a going 
electrical mannls.cturing company within one hundred 
mi les of Chicago. Fine business and good plant well 
10Cllted. lllvesti�at ion courted. For particulars write 
to M. Harwood . 2d Floor. Electric Building, 118 W. 
Jackson Boulevard, Chicago. 

I n q u iry No. 3907.-For makers of electric lIoor 
ANNULAH TA�K FOit L 1 Q U I D S .-O. planers. 

IN�'Z]<], Alx-la-Chape l l e ,  <1 eL'many. The p l'in- Wanted-Revolutionary Documents, Autograph Let
cipal  d i ffi c u l t y  a t tending the con s t r u c t i on of ters, Journals , Prints. \Yashin,lZ"ton Portraits, Early 
la rge tanks of cylindrica l  form ("on sists in the American lllustr· . t ed Mag-azines. Early Patents signed 
connection of the bed 0 1' hottom of the ta n k by Presidents of the United States. Valent ine's 

, ' th the lower parts of the cylindrical  w a l l s  :\1 anuals of the ear ly 40's. Correspondence solicited. :�d in the construct ion of a supporting s t r u e-
\ Address C. A. M . . Box 77;;. New York. 

t u rp, capab l e  of t ransm i t t ing a heavy load JlHlrlt\���' ��;!p�r�d ��'��l�j;jy'�
a����i'�� f�(;r��1����dw':!1� 

in an advantageolls manner on to the SllP- ���o 
��:���t�!l� �!��l:i

l�e�r()m a hose as the hose is fed 
P0L'ts.  The p L'esent inven tion pL'ovides new 
lneans for ovel'coming these diffi{'u l ties .  

B R I C K .-.l .  B. D C " " A !' .  Tonk awa. O k l a .  '('y .  
Mr. Dunlap i s  the inventor of a novel com
position of brick o r  b u i l d ing blocks.  t o  be used 
for a l l  p u rp oses, either above or helow gronnd, 
for which bricks are ordina r i l y  emp loyed. 
The brick i s  composed of sand and certain 
chemical hinder ingredien t s, c ombined in a 

new manner. 

I n q u i l' :r No. 3909.-For makers of the one man 
elevator whicb is run by water. 

I n q u i ry No. 391 0.-For makers of electric light· 
ing machinery. 

I n q u i ry N o . 391 1 .-For the best motor freIght 
carriers run by eh'ctricit y , 

I n q u i t'Y N o .  391 �l .-For m�kers o f  the very light
est engine possible, of 2 or 3 horse power, such as for 
aerial machines. 

I n q uir)' No. 39 t 3. -For a wire·tapering machine. 
J n q n h'y N o .  3!t14 .-For machinery for making 

flour from ba1Uwss. 
LTT B U I CAN'[' FOn WOOL A N D  l'I{()C E 8 8  I n q u i l'Y N o .  39 1 �.-For dealers i n  presses alld 

dies for making mo�aic tHes and artittcial stone. OF MAK I N G  SAME.-G. B. HULm�N,  Lowe l l ,  
I n q u i ry N o .  391 ti.-�'or manufacturers o f  decor-Mass. The undellyLllIO Idea of the LllventlOn LS t.lCators. 

( 8874 ) A . P. A. asks : A dam i s 10 �:::��::!��:.� ����I��
us,

&J 'G�isc��I:��� : : : : : : m:�¥i 
feet high and 10 fee t wide A c l a i m s  that w i th Cart or wagoll, dump, G. Streicb . . . . . . . . . .  722, 165 
1 () feet of water on one side and 7 feet on t he Case for tbe reception and dis]llay of sa1-
other,  that thel'e is more p resslIre on the ca:e��: ��::����r;lg,

L
·A.

W
D. I�thba���� : : : : : : : : : :  +�� :�b� 

whole dam than there is when there is 7 feet Casb register, A. Pfatf . . . . . . . . . . . . 721 , 915,  721 ,9Hl 
on o n e  side and n o n e  on the other H c l a i m s  
the opposite.  A .  The ahso lute p r e s s u r e  o n  
the dam i s  due t o  the di iIerence in the total  

Cash register, electrical, J. C. Vahjen . . . .  721 , 981 
Cast hollow ware, coring openings in tbe 

walls of, P. J . •  lIicGuire . . . . . . . . . . . . . . 721 , 730 
Casting machine, pIg, J .  S. 11�ielding . . . . . . 721 , 81,s 

p re ssures at the level of the water on each 
side. Thus the total pressure a t  1 0  feet minus 
t h e  total  back pressure a t  7 feet I s  less than 
the total  p ressure of 7 feet on one side only.  
We make the mean pressure pel' foot a t  10 
f e e t  30D p o u n d s ,  and the m e a n  p ressure a t  7 
feet 203 pounds, and aOll - :wa = l OG mean 

Cattle guard, G .  A. Preston . . . . . . . . . . . . . .  722.043 
Centrifugal machine, E. D. Mackintosh . .  721 , 7 1 4  
Cbain, detachable l ink drive, J. M. Dodge 722,001 
Chains, detachable open link for drive, J. 

.1. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cheese cutter, J. Birch . . . . . . . . . . . . . . . . . . .  . 
Chuck, J�. J. Skinner . . . . . . . . . . . . . . . . . . . • . .  
Cllute, coal, R. K. rreller . . . . . . . . . . . . . . . •  
Cigar display box, D. C .  Uffelman . . . . . . .  . 
Cloth shearing machines, lifting mechan

ism for the cutting parts of, E. H. 

722,002 
721 , 658 
721 , 753 
721,977 
721,758 

pressure, a s  against 2()3 pounds for the mean Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721 , n.03 
p ressUL'e at 7 feet. H i s  correct.  m����� v�.

g, rf�' ���;����� : : : : : : : : : : : : : : : :  m:��� 
( 88

,
7 5 )  G. A. D. writes : I .h3:ve b�en , g���g: �;'ic�Y';n:l�}:

r
c."ii;I:L'i� : : : : : : : : : : : : m:¥:t1 

watchIllg yOUL' paper fo J' some Illto r m a tJ On Clutch, friction , G. L. Scott . . . . . . . . . . . . . . . .  72'2 , 1 50 
ahout the new copper goods p u t  on the mar- Clutch, magnetIc, E. R, Douglas . . . .  7? 1 , 67�, 721 , 679 
ket cal led " Hoya l "  copper or " O l y m p ia" cop- g���,

or
S;�I�,

k 
��·11

l
it.

L· F�I:n����1��Z .
.
.
.
.
.
.
.
. ��1

.
,�?�� +�k�gg 

pel'.  It is a dark color,  and it is claimed to CohereI' Rystpm, self-decohering, A. Popoff 722, 1 :19 
weal' without scratch ing. 'V i l 1 you p l ease t e l l  g���. ���:.�:n�l

l
�i)a:�l.·ttI� I"�(�� · �;�kir�g"br'iq��i� 

721 , 887 

me how it is done , 01' if you have puhli shed fOI" drenlar, J .  ,,' . Seavpr . . . . . . . . . . . . 722, 1 5 1  
i t , in whi ch v a p e r  you h a v e  i t .  A. To p l'O- Combl.lstihlp tluid, pt'odueiug, C .  A. Kuenzel, 

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
dllce t h i s  color on copper, ei ther dip in a solu- COl1vp.\'or, pndlpss, \V. L. l\JeCalw . . . . . . .  . 
t i on of � drachms of an t.imony sulphide and 1 Cooking ntf-'nsil, g .. V. Salltf.'e . . . . . . . . . . .  . 
ounce pearl ash in one pin t. of water,  or boi l g��:� 1;;�11�ki:" �"aC�{t:l�

S .  
'S;l"a'l;l�i;;g ' 'l"�iis', " i�: 

721 ,957 
721 ,725 
721 ,750 
721 , 837 

fol' fi fteen minutes i n  a s t rong water solution cOl"n�·��
g
�;.nk�: 'l�l�l�h'i;l;': ' ii." · S�h�tt : : : : : : : : :  +�kI�� 

of tartar.  Cotton l'OBveyor, pnf'umatie, G. E .  Rich-
( 8876 ) J. A . S. writes : Can you tell 

I 
Co( IP'l\���!1 s;,;, ' 'A;lt��;ti� '  ·c·,;,;pli;lg: · · · · · · · · �2 1 , 743 

me or p u t  me in the way of finding out how COVPI" • . kt'ttle, G. C. Bulgin . . . . . . . . . . . . . .  722, 082 
much a t a l l  chimney 'nade of b l' i ck w i l l  sway ' Cmckf-'l' IIOX I'ac.k .  O. G. An.dprson . . . . . . . .  721 , 992 

if it w i l l  sway at ' a l l '! I do not know ho� ! c
ra

ld�:�iC��
ut

��
a
��:�c��n, g����\)l��n

Ol
� hk����·� 722,fHlO 

to look for the information. and 1 want t o . be I Cratt"�, folding, .T. A. Stewnrt . . . .. . . . . . . . . . . 722 , 1 61 

aCll uainted w i t h  the condition for pe rsona l sat- I �:��·f�;·�; :'�:l�;�' h�:��
o
�i, �i. 'l�tP����� : : : : : : : :  +�1 : ��� 

isfaction. A. T a l l  elLi mneys that are sma l l  CushIon, I" .  Buob . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 936 
in si ze sway in s t l'on� winds so m u ch as t o f)�"!li��v>rcl�t(��: �. Ai. J17�c�·ri;�i. : : : : : : : : : : : :  +��:��� 
be easi l y  ohserved and nwnstl l'erl : n to S J)ptp('tOl" ha l" (·lip. G. Smith . . . . . . . . . . . . . . . . 721 , n75 
inches f;'om the cen tt�1' i s not uncomm on w i t h ' g�;i l l ;�:('t��t8HI�l(�I'�!:���;: . 

�i(;�e·t.�; · '1�I�i)��'I;t{l� 
721 , 659 

ve l'y t a l l  factory chimneys. Hi'icks and mor- l for applying, F. W. Norris . . . . . . . . . . . .  721,900 
tar ale elastiC. (Continued on page 197) 
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�<'UJ� li St " Foot an

d Mealm l'illg ami ill(li cH.tilig electricity Impply, 
7 ..... ' ) .'U I)lsplay raCA, . Jawl·s . . . . . . . . . . . . . . . .  � 0 u ar Power ulJPul'atus fur, U. l I .  MerZi . . . . . . . . . .  � oJ 

Distilling appal·'1 ·P'. N. 11. Hillel'. re- Screw CuttiDl Me • •  uring device. height. J . A. Heatly . . . .  721. 800 
issue . • . . . . . . . . . . . . . . . • • • • • • • • . . . . . • 12,092 Au�to_ 

.. 
mad

.tic Lathes Mechanical movement, U. E .  'Vhite . . . • . • • •  721 , 847 
Doll, W. A. Gay .� . . . . . . . . . . . . . • . . . . . . . . . .  721, 94S .. va Mechanical mUVPwPllt, G. Geer . . . . . . . . . •  722,095 
Door check, C . A. WisseL . . . . . . . . . . . . . . . . .  721 ,mm Melting apparatus, portable, N. S. Jen-
Door hanger, Sliding, J. 11 ... . Millerick . . . . . .  721 ,81B kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 721 , 808 
Dough mixer. J. Koehler . . . . . . . . . . . . . . . . . .  722. 1 1 2  FOR FINE, ACCUaATE WORK lIIercerizing machine. C.  L. Weichert . . . . . .  722.064 
Dress shield, M. G. TUney . . . . . . . . . . . . . . . .  722, 057 Send {or Catalogue B. Metal working machine, \V. T. Scars . . . . . .  721 , 841 
Drill pre ••• portable. O. Gu.taf.en . . . . . . . .  721 .7il7 SENECA FALLS MFG. Co. lIIi rror bracket. W. S. Dougla • . . . . . . . . . . . .  721.944 
Drilling machine tool actuating attach- 695 Water Street, )OUter box, adjustable, �hermall & Moore 722,051 

ment, W. H. Zellers . . . . . . . . . . . . . . . . . . 721 ,9�O Moistener, envelope, A .  M. 08WUll . . . . . . . .  721 , 91 1  
Blectric engine. W. T. Clark . . . . . .  721. 669, 721 . 67U Seneca Falls, N. Y., U. S. A. Molder ' .  tia.k. C. Phelps . . . . . . . . . . . . . . . . . .  721 .831 
Electric furnace, P. L. T. Heroult . . . . . . 721, 703 Molding apparatu8, 1'. J. McGuire . . . . . . . . . .  721 , 727 
Electric switch system, A. L. De Leeuw 721,942 Molding flask. P. J. McGuire . . . . . .  721 , 726, 721, 728 
Electromagnetic motor, A. Pol y Aguh'rp 722,042 Molding machine, A. Lotz . . . . . . . . . . . . . . . .  722, 120 
Elevator safety device, W. N. Martin . . . .  721 ,816 Motion, wpans for retarding or stopping, 
Engine. P. �'. lIc)Ionegal . . . . . . . . . . . . . . . .  72 1 .908 .\1. S. Okun . . . . . . . . . . . . . . . . . . . . 721 .826. 721 . 827 
Engine- for ringing bells or for other pur- Motor suspension, \V . O. Webster . . . . . . . .  722,063 

poses, O. A . .A lexander . . . . . . . . . . . . . . . •  722,072 Motors into gear, device for throwing, L. 
Engine power transmitting means, J. C . .  Maurer . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  . 

Blevney . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . •  721 ,995 Moveml�nt cure apparatus, C. Owens . . . . . . .  . 

Engine sparking · ignitpr. explo.ive. A. Foot and Power and Turret Lathe,!> Plan- .\Iu.ic holder • • h .... t. F. H. Duesler . . . . .  . 
722. 122 
721. 737 
722.004 

Evensen . . . . . . . . . . . . . . . . . . . . . . . . • . • • •  721 ,873 ers.): Shapers, and Drill .Presses. :\lusical instrument motor, mechanical, J. 
Engine .parking igniter. explo.ive. C. E_ SHEPARD LATHE CO . .  133 W. 2d St., Cincinnati, 0 _ Courville . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722. 196 

Duryea . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _  . .  722.005 Xasal dish. H. L. Harris . . . . . . . . . . . . . . . . 722.102 
Engine steering gear. traction. W. F. Mc- Walwortb'$ �b" Nozzl". J. B"au . . . . . . . . . . . . . . . . . . . . . . . . . . 721 . 656 

Beth . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _  . . .  _ 721.724 " � Nut lOCk. G. �'. Dobbs . . . . . . . . . 0 0  . . . . . . . . .  721 . 676 
Engines, system of producing electrical Nut lOCk, T. B. Stevenson . . . . . . . . . . . . . . . .  721 ,844 

sparks for igniting the charges of the I Nut lock. W. R. & G. W .  young . . . . . . . . 721 .990 
explosive. G. W. Euker . . . . _ . . . . . . . . .  722.176 $1\11.11 i Oi l  burner. Lassoe & Lovekin . . . . . . . . . . . . 721.900 

Envelop, F .  P. Pidgeon . . . . . . . . . . • . . . . • . . .  722,038 \I "  Oil burner, generating, P. S . Spillt'l' . . . . . .  721,755 
Envt�lop, W. N .  Bebout . . . . . . . . . . . . . . . . . . . .. 722, 076 Oil cake trimmpl', Dioll & Bplangel' . . . . . .  721 ,867 
Envelop machine. G. H. Ha.lop _ • • • • • • .  - . 721.701 D* Platt Optical apparatu •• E. W. Beebe . . . . . . . . . . 721 . 773 
Envelop. safety. J. N. Tabler _ _  . _ . . . .  _ _  . . _ _  721 .757 I� O.cillating engine. T. Barrow . . . . . . . . . . . .  721 . 932 
Exhibiting 'works of art, device for, W. " Overshoe fastpllcr, S. W. "''OUt . . . . . . . . . . . .  722,069 

Wood . . . . . . . . . . . . . . . . . . .  0 0  . . .  _ _  • _ 0 0  • _ 721.767 .,... Price. List 00 to Package. m('rchandi.". Fitch & Olney . . . . . .  721.880 
Explosive engine, A. Evensen . • . • . • • . • . . .  721 ,872 � Packing and packing case for piston rods, 
Eyeglass. J .  F. Volle . . . . . . . . . . . . . .  _ • . . . . . .  722. 059 W ALWORTH M AN UFACTURING" CO. , metallic. Lewi. & Kunzer . . . . . . . . . . . .  721 . 710 
Eyeglass guard. S. A. Bromberg . _  . .  _ . . .  722.080 1 28 TO 1 36 FEDERAL STREET, 'BOtfoN , MASS,  Packing for pi.ton rod •• metallic. Lewis & 
Ii�an for hammocks or cots, self-acting, G. KunzeI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 ,709 

D. McElwee . . . . . . . . . . . . . . . . . . . . . . . . . .  722,034 
T· RAV E L I I' 8 Paper bag hold"r. L. C. Bunnell . . . . . . . . . . 721.996 

Feed trough. W. L. Hollar . . . . . . . . . . . . . . . .  722. 107 Paper feeder. automatic. J . L. Sellar . • .  _ . .  721 . 970 
�"'ilter and press, combfnf'd, L. Bolz . . . . . .  722,172 

ELECTR I C  
Paper, pl't'paring paraffin o r  waxed, C .  I .  

Filtering material, machinp for washing, Goessmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 ,693 
Loew & Bolz . . . . .  . . . . .  . . . . .  . . .  . . . .  . . . . .  H O I ST S  Paper pulp screen. W. R. & H. R. Farns-

Fire escape. J. J. Johnston . . . . . . . . . . . . .  _ . .  722.110 worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 . 875 Firearm, magazine, A. :\11.11s . . . . . . . . . • . . . .  
'722, 1 25 Paper roll holder, H. J. ShephensoI L . . . . .  722, 1 59 

Ii"'ireproof partition, H. Maring . • . . . • • • . . . .  721 , 962 Papf'r trimming machine, wall, F. L. 
Fi.h net. I. E. Palmer . . . . . . . _ . . . .  _ _  . . . .  :. 721 .914 Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722 .093 
Fish trap, I. E. Palmer . . . . . . . • . . . • . . . . . .  721 ,913 Pavements, forming wparing surfacf's for 
Flanging machine, Rowland & Deming _ . .  , 722.186 a.phalt. D. P. Mullen . . . . . . • . . . . . . . . .  721 , 906 
Fla.h lamp. J. Le May . . . . . . . . . . .  _ . . . . . .  722.117 Pen. fountain. R. A. Hamilton . . . . . . . . . . . .  722.01 3 
Flooring clamp, W. H. Early . . . . . . . . . . . . 721 . 681 Photo plat".. portable daylight developing 
Fluid mixer, automatic, S . A .  Smith . . . . . .  721 ,973 box for, S . J. Sloan . . . . . . . . . . . . . . . . . . 722 , 052 
Fluid pressure brakf', �f. McComas . . . . . . . .  722, 128 Photograph df'veloping, toning, and fixing 
Fluid pressure engine. F. W. Lanche.ter . 721 .899 30 DAYS. apparatus. A.  Schwarz . . . . . . . . . . . . . . . .  721 . 830 
Flush tank feeder and cleaner, C. C. Ewing 721, 685 �;\;'�J'���:o��' Piano, A .  A .  Huseby . . . . . . . . . . . . . . . . . . . . . .  721 , 706 
Fowl catching and holding device, J. S. for t h e  oext ao d.YI to aU w h o  me.. Pjanofol'tt� , J. H. Butler . . . . . . . . . . . . . . . . . . 721 , 66G 

Orr . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. .  721 ,829 p .. per in .... ritinl for It. It'. the but ",. Pictul'es and viewing 01' reproducing ani-
Fowl catching device, H .  C . Priebe . . . • . . . .  721 ,917 ever pub1isbed. 8 d 1  inl. 196 pa.gea. Handlom. mated scenps therpfrom, apparatus for 
Freezing the ground and excavating or tun- orIgtna1 111u8tratloDa. 12  lpectal ch .. pten o n  rita) taking, HUf't & Dauhrpsse . . . . . . . . . . . .  721 ,954 

neling, C. P. Perin . . . • . . • . • • . . . . . . . .  721 ,830 poulu.,. aubjecta. Wrfte to our neueatotJioe for it. Pipe and bolt wrpnch and cutter, convert-
Furnace. Miller & Cotton . _  . .  _ _  . .  721 . 720. 721.818 B_�l.PY�����It�I.r c... ible. J. J. Gunther . . . . . . . . . . . . . . . . . . . . 722.012 
Furnaces, device for feeding air and steam Boaton."'MuI. , New TOJ'1r:. !f. Y. PIpe cutting and tbrpading machine, J. 

to. O. N.  Guldlln . . . . . . .  _ . . •  _ _  . . . . . . . . . 721,695 B. Dumai • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722.090 
Furniture member fastening device, J. P. T E e Pipe or bolt threading machine, F. Muen-

Howard . . . . . . . . . . . . . . . . .  _ . . . . . . . . _ _  • '122,1'18 H E  U R E K A  LI P gel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722.032 
Galvanic battery. rever.ible. T. A. Edi.on . 721,682 The most u.eful article ever invented Pipe . wrench. J. J. Rhinelander . . . . . . . . . . . .  722 . 1 44 
Game device. J. L. Holmstrom . . . . . . . . • • 721 .953 tor the purpo.e Indi.pensable to Law Pipe wrench and cutter. C. S. Bonney . . . .  721 . 660 
Garment cla.p. M. Colfey . . . . . . . . . . . . . . . . - 721 .782 yer., Editors. Student. •• Bankers, In.ur: f!! Pi.ton head. A. J. Rohertson . . . . . . . . . . . . . .  722.146 
Garment creasing device, N. McDevitt . . . .  721 ,822 ance Companies and busineRs men gen- I Placket fastpnpr, L. A. Gilpatrick . . . . . . . . 722,009 
Garment. nether. J. Fir.ching . . . . . . . . . . . . .  721 .687 erally. Rook marker and paper clip. Plane. J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . 721 .771 
Garment .upporter. O .  S. Lippincott . . . .  721 .002 Doe. not mutilate the paper. Can be � Planing machine. tidor. Stephen. & Good-
Gas burner. W. B. Carrick . . . . . . . . . . . . . .  - 721 .997 uT.oedbr

e
epeaadt

e
odif aYI'1 blo

nobk
o
s
xel
e
lse�:,

1
.00ta��n2e5crs' ale . _ . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _  . . . .  721 .922 

Gas burner, safety, J. B .  Loughead . • . . . •  722 ,027 h � Planter, corn, W. S. Graham . . . . . . . • . . . . . .  721 , 795 
Gas generator, acetylene, D. N. Long . . . .  722, 181 and notion dealers. or by mail on receipt Planter or fertilizer distributer, T. H. 
Gas generator or lamp, acetylene, J. D. I of price. Sample card, b¥ mall, free. Man- Nance . . . . . . . . . . . . . . . . . . . . . . • . . • • • . . .  721 ,732 

Tejada _ _  " _ _ . . . . . . . . . . . _ . . . . . . . . . . . . .  721 . 675 Y!i�ct(f:'� vo�SrrV/!:::a:ld�"'�Y. Plastic gate or corner post. J. A_ Mit-
Gas lighting. burner for incande.cent. T. chell . . . . . . . . . . . . . . . . . . . .  _ . . . • • • • • • .  _ .  722.126 

J. F. Ryland . . . . . . . . . . . . . . . . . . . . . . . . . .  722, 147 THE OBER LATHES Plate lifter. J. A. Dan.ereau . •  _ • • • . . . . . .  721 . 865 
Ga. regulating .y.tem. G. R. Siefken . . . . .  721 .972 Plow. ditching. J. Z. Stalford . . . . . . . . . . . . . .  72 1 .920 
Gas retort discharging apparatus, W. R. Plows, etc. , disk bearing for disk, W. P. 

HHring . .  _ _  . . . . . . . . . . . . . . . _ . . . .  _ . . .  _ .  721, 952 

« 
For Turnmg Axe. Adze, Pick , Hendon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 . 951 

Gear planer, J. E. Gleason . . . . . . . . . . . . . . . .  722,098 Sledge, Hatchet, Hammer, Auger, Power motor, �. C. Robprtson . . . . . . . . . . . . . .  721 ,834 
Gearing, power transmitting, O. Dockstader 721 ,943 .If'He, Knife and Chisel Hand les. Power transmItting devh�p ,  Jptfery & Sym� 
Girth. J. Wright . . . . . . . . . . .  _ _  . .  _ _  . .  _ _  . .  _ _  . 721 .769 Whiffletrees, Yokes Spokes Porch monds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 . 807 

g�Yi' c���
in
!.. �va!���� : : : : : : : : : : : : : : : : : :  g�:�i Spindles. Stair B�lu.ter. · Table pretou. /t08�

rd
·etting •• fastening. for. M. 

721 . 692 
Governor. L. J. Wat.on . . . . . . • •  _ • • • . .  _ • . .  721 . 846 and Chair Legs and other irregular Pre •• : See �al��: ' p����: " . . . . . . . . . . . . . .  . 
Governor, rotary engine, Craig & Flem- work. I Pressure regulating, governing, safety ap-

ing . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _  . . _ _  . . . .  722. 085 pr S_ for OfIrcular A. paratus. F. Kruger . . . . . . . . . . . . . . . . . . . .  722 .026 
Grain drying means. L. W. Liles . • • • . . . . . •  722 . 1 1 8  

f C O B I I  S t  C h  
. 

F I I  0 U S A  
Printing cotton. F .  S('haab . . . . . . . . . . . . . . . .  722.050 

Grain .eparating .creen. C. Clo.z . . •  _ . . .  _ . . 721. 940 The Obe r  M g .  0 • • 1 e . • a g r . n  a s. . , • •  : Printing machine. multicolor. F. H. Mow-
Grinding mill. J. C .  Wegerif . . . . . . . . . . . . .  _ 721. 984 hray . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  721 .905 
Gun, trap, D. C. Townsp.nd . . . . . . . . . . . . . . . .  721 ,980 GAS  0 L I N  E Printing press delivery mecha,nism, W .  
Halogenizing organic Huids. L .  Marckwald 721 .961

. 
Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 . 840 

Harne and trace connection, A. L. Green . . .  721 , 796 Pulley mold making apparatus, Day & 
Hame and trace connector. C. L. Wiedrich 722.987 Ander.on . . . . . . . . . . . . . . . • . . . • • . .  _ _  . . . .  721 .785 Hammer. power. J. Delane . . . . . . . . . . . . . . . .  722.087 E N C I N ES Pump. W. A. Kerfoot . . . . . . . .  _ _  . . _ _  . . . . . .  721 . 81 0  
Harness tightening device. C. Beranek . . . .  722.077 Marine & Stat i o nsr- Pump. A. Radovanovic . . . . . . . . . . . . . . . . . . . .  722 . 1 42 
Harvester. grain. Maloney & Dore . • • • • .  - - 722. 182 

from I .:" to 1 6  H .  P. Pump. combustion engine. G. A. Gemmer . .  722.008 
Hat guard. Wil.on & Shaver . . . . . • .  _ _ _  • . . •  721 . 848 Pump for cylinder lubrication. oil. J. W. 
Hay and stock rack. combined. J. G. Sut- A thoroughly satisfactory engine McClure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 2. 184 

Heaff,:'g ·pia'nt .
. .
.. t��;.:.; 

. D."i: . ii�;g�'; : : : : : :  g�:��i at a m����t�lrr:;:ti.Iogue. ��:::g: �����.�.: r,. :�bi���� : : : : : : : : : : : : : : : :  ��g� Hinge. E. A. Moore . . . . . . . . . . _ _ _  . . _ _  . . _ _ . . .  72 1 . 721 TH E  C L I FT O N  MOTOR WOR KS .  PUml) · valv". stpam • .  J .  H. BuHar. rei •• ue 1 2 . 088 
Hinge. W. A. Peay . . . . . . . . . . . . . . .  _ _ _ _  . . . . .  721. 738 2l!8 E. Clifton Ave. , Cincinnati, 0 Pumping apparatus. air. B. B. Bower . . . . . .  721 . 662 Hoist. L. D. Round . . . . . . . . . _ ,

' 
. . _ _  . . _ . _  . .  721 .968 Puzzl", J. B. Ol.en . . . . . . . . . . . . . . . . . . . . . . . . 721 .910  

Hoof shear •• O. C. Coulon . . _ . . . • • . • • • . . . .  721 .672 •••••••••••••••••••••••••••• Radiator air vent controlling apparatu •• 
Horse blinder. O. Vikoren . . . _ . . _ • . . . . .  _ . .  721 .760 • 

C ROSS YESY . 
w. S. John.on . . . . . . . . . . . . . . . . . . . . . . . .  721 .809 

Hor.e kicking block. G. Lewi . . . .  _ . . . . . . . .  721 . 959 • • Rail joint. E. W. Long . . . . . . . . . . . . . . . . . .  721 . 7 1 2  
liorseohoe, S. V. N .  Hamilton . . . . . . . . . . . .  721 .888 • Rail joint and fastening. T. H. Davi • . . . .  722 . 1 75 
Hose coupling, A. B. Wplls . . . . . . . . . . . . . . . .  721 ,985 

• L EV E L  Rails, tneans for rpmoving slpet, snow, and 
Hose nozzle • .  J .  Busha . . . . . . . . . . . . . . . . . . . . . .  721 . 665 •• Leveling i. Indi- _ .. 

ice from third. P. Lindemann . . . . . . . .  721 .900 
Hose nozzl", C. R. Robin.on . . . . . . . . . . . . . .  721 .746 • cated eve:;t way withont moving the . Railway building. tie dumping and turn-
�::�kin�' Pi�; l

a
�."w�il�� : : : : : : : : : : : : : : : :  m:��g • tool. Weig . 3  ounce.. Size 2 in. x 3 in. . Rail�:Y ID�r"o��n\'\�. fF�' �. CD����ii. "r;'i;,;,�� 

7i� :�g� Hydrocarbon burner. G. T. Wadkins . . .  _ . .  721 .761 • X � I�PJ!:;''io�·.g.� Too18 free. . Railway cross tie. D. Ford . . . . . . . . . .  _ _  . .  722.094 
Hydrocarbon burner. H. L. Sherwood . . . . . .  722. 155 • T H  E L S _  STA R R ETt C O • Railway motor ventilating system. J. H. 
Hydrocarbon burner. W. J. Stoel'mer_ . . • • •  722 . 1 63 • Box 13, ATBOL,-MXSS.. . "S. 1.. . Fedeler . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  721 . 877 
Hydr()\1leter, P. G. Richter . . . . . . . . . . . .  _ • . .  721 .744 ............................ Railway Signaling apparatus. II- J. Jef-
Ice into cubps 01' blocks, machine for saw- coatp . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . .  722 , 109 

Indi!�f�r.
J
· G�· lUl�:i��Y : : : : : : : : : : : : : : : : : :  ��U�� M AXI M U M  POW E R-M I N I M U M  COST. ::11::; �::: �: 1: :gr���� : : : : : : : : : : : : : :  g� :�tg 

In.ect Trap. A. C. Davis . . _ . .  _ _  . . . . . . .  _ . . .  721.866 If you u.e a pump for Railway track. J. R. McFall . . . . . . . . . . .  0 0 ,  721, 907 Ins{'ct trap H S Raymond '122 143 beer, lard. acids" starch, ! Rallway vphiclp coupling apparatus G. B. 
Jars, botties, ' je'l1y glasse�: ' "et�: : ' 'e'l�s�re ' 

��;�,o ) :a�:er'SD
r
l�::�:' I Ort"on . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  . 

for, Kunkel & Robinson . . . . . . . . . . . . . .  721 , 897 cottonseed oil or ftuids I Razor strop hanger, F. H. Andprson . . . . . . .  . 
Joint making machine, H. C. Schneider . .  722 . 197 hot or cold. thick or thui Razor strop •• preparing. G. W. McFarland 
Kineto.cope. W. R. l\1eikle . . . . . . . . . . . . . . . .  721 .718 you want to K!'t the ReHning engine. S. R. Wagg . . . . . . . . . . . . .  . 

721 . 7a5 
721 , 654 
722. 1 29 
722. 060 

Kneading apparatus. dough. J. Koelner . .  722. 1 1 3  TAB E R  ROTARY PU M P  Refrigerating apparatus. still for absorp-
Knife and fork cleaner, T. David.on. Jr. 722. 174 which doe8 the mo.t work at tion. N .  W. Condlct. rei •• ne . . . . . . . . . .  12.089 
Knob amI hell, combined door, W. R. Far- the least expense Simply Refusp, apparatus for trpating and uttliz-1'1'11 • •  Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 . 945 constructed. Can be run at ing town. W. P. Wrightson . . . . . . . . . . . .  722 . 1 95 
Labeling machine. E. T. McKaig . . . . . . . .  722. 035 any desired .peed. Perfect- Rein holder. B. A. Smith . . . . . . . . . . . . . . . . . .  721 , 7 54 

t:�;· .�Cket ;t�;.,y�
re

R: · ii: ' Benj�'mi� : ' "  
721.729 
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a
�h�kJ-��.P

a
C:f:ft� �:��r�:J'.·b6'iita,!�ed}r�� ��fl��� �i1r
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721 . 774 to 721 . 779 TABER P U M P  CO • • 32 W e l l s  St .. Buffalo,  N .Y _, U. S. A_ Rotary .team engine. Craig & Fleming . . 722. 086 
Lamp .ockets. cluster of plural. R. B. . Routing table. D. M. Heald . . . . . .  721 .949 . 721 , 950 

Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721. 780 " T H I S  Ruler and blotter. combined. H .  C .  Prob.t 722. 141 
I�amps, means for protecting gas or vapor . _ Ruling and erasing implf'ment, A. W. 

electric. S. E. Flichtner . . . . . . . . . .  _ _  . . . . 721 . 689 GRINDER Steiger . . . . . . . . . . . . . . 0 0  . . . . . . . . . . . . . . .  722. 1 00 Lamps, protecting dpvice for gas or vapor Saddle pad, ridlntr, B. F. Amos . . . . . . . . . .  721 , 65:� 
electric. M. von Recklinghausen . _ _ _  . _ 721 ,741 Sa.h adjuster and locking device. F .  

Lantern, signal, F. V. Benson . . . . . . . . . . . . 721 , 657 Has no p i N Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
IJast and hinge, S. Mawhinney . . . . . • • • . . • •  721 ,717 piping reqUI'::!'to n�;�;��. witg Sash fastenf'r, F. X .  St. Louis . . . . . . . . . . .  . 
J,atch. R. A. Stearman . . . . . . . . . . .  _ . . . . . . . .  721 .921 water. Alw8yo ready for use. Sim. Sa.h lock. O . Wall . . . . . . . . . . .  0 0  . . . . . . . . . 
Lathe stock feed mechanism, turret, Z .  plest in construction, most efficient Saw mil l ,  band, Prpscott & Thurlow . . . . .  . 

B. Coes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ID operatton. Prf.ce wiU int.ef't-8t yo'U. Sawmill carriages, prpssure fluid fped for, 
Lathp tool holdf'r. T. B. Tiefenbacher . . . .  

W. F .  &; .JNO. BARNES CO., G. F. Stppdman . . . . . . . . . . . . . . . . . . . . .  . 
Ledger, gpneral, C. A, Schoeflpld . . . . . • . . . .  721 .969 Established 1872. Sawmill spt works, D. C . .  Prpscott . . . . .  . 
I .. evt"l and plumb, combination, H. V. Grepn 721 , 694 1999 Ruby St., Roekford, IlL Sawing machint", wnod , T. M. Dunagan, .Tr. Life presPl"vpr. 1 .  W. Maccolini . . . . . . . . . .  721 . 8 1 3  Scale. E. Finn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lifter. See Plate lifter. Scale. wei!(hlng. J. W. Cartwright . . . . . . .  . 

722 , 079 
722. 1 62 
72 1 , 98� 
721 .966 

721 , 842 
721 , 965 
721 . 680 
721 . 879 
721 . 998 Lightning arrester, W. J. Chapman . . . . . . . .  Scale, weighing- and computing, S. A. Limp, treating, B .  E. Eldrpd . . . . . . . . . . . .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722 , 1 73 Liquid mixing appai·atu •• S. A. Smith . . . .  Scow. dumping. W. Y .  Gambee . . . . . . . . . .  721 .88.� Liquid supply rolls, controlling device for, Screw drivpr attachment, G. M.  Gamwell 721 ,884 J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Screw fastening device. E. Rieger . . . . . . . . . .  722 . 046 Lock. 1 .  Wide . . . . . . . . . . . . . . . . . . . .  _ _  . . . _ . .  Screw .tock. E. Mengel . . . . . . . .  0 0 . . . . . _ _ _  . . 721 . 7 1 9  Loom filling feeder, automatic, E. & J. Sealing attachmpnt, bag, E. Tyden . • . . • • • •  721 , 926 V_ Cunnilf . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  Seed cleaner. F. J. Prame . . . . . . . . . _ . .  _ _  722. 1 40 Loom jacquard machine, J. E. & W. J. Seed or fprtilizer drill, T. H. Nance . . • • . •  721 , 7:13 Garlick . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  721 .885 Seeding machine. S. H. Jones . . . . . . . . . . . . . .  722 . 1 1 1 Loom .huttle tension device. J. E. Tichon 721 . 978 Self clo.ing gate. J. W. Hender.on . _ . . . • . .  722.1 04 Loom. thread winding. F. H. Fris.ell . . . .  721. 792 Self oiling wheel. E .  Ram.ay . . . . . . . . . . . .  722.044 Looms, thread parting mechanism tor weft Sewpd articlps, spam for, J . •  T . M<.'Loughlin 721 , 731 replenishing, Brun & Bicking . . . . . . . .  722,081 Spwing machinp atta<.'hmpnt for sewing on Low joint indicating mechanism. C .  M. button., C .  Schneider . . . . . . . . . . . . . . . . . . 722 . 1 88 Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 . 933 Presset:! for Sewing machine feeding device. O. S. Har- . 

Lumber registering attachment. W. G. Bo.- i:I mon . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 722, 01 4 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721 . 857 Sewing machine hemmer. O. S. Harmon . .  722. 0 1 5  Mandrel. for conduit .ections. grappling de- Sub=Press Work. Shade holder. R. M. Hill . . . . . . .  _ . . . . . . . .  721 . 704 vice for. R. W. Lyle . . . . . . . . . . . . . . . . . .  721 . 7 1 3  Shade roller .pring mechani.m. W. n: Mark and di.play .tand. univer.al. H. Harned . . . . . . . . . . . . . . . •  _ . . . . . • . . . . . . . .  721. 699 Frankel . . . . . .  _ . . . .  ' . '  . . . . . . . . . _ . . .  _ . . .  721 , 791 1 Five sizes. Snh.Presses and Shaft. of metal. forming pawl openings l\InRh tun and wort separator, convertible, Tools to order. through round, A. B. Case . . . . . . . . . .  721 , 781 

MRtt��, c�::��lfi�;g: ii: ii�ggai�y : : : : : : : : : : : :  ��,��g ..... Send 1M' Oatalogue. Shar
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s
� 722,177 !IIea R11l'�. �omputing, F. f' .  Ream • • • •  _ _  . • . .  722; 040 I BLAKE & TOHNSON Shears. See Hoof sheare. Men.urmg and fi11 lng fl pparatue. A. C.  oJ, Sheet delivery mechaniom. R. T . •  Johnston 721 .893 Wright • . . .  : . . . . . . . . . . . . . . • •  " • •  _ _  • . • 721. 850 P. O. Box 7, WATERBURY , CONN. (Continued on page 198) 

Telephones 
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g���1a��1�1�;yR!!�� £r:. e��tfe���: b��tl
�:�'?I�-:t����':.:tFr';!. a Telephone Sy.-

JULIUS A N D R A E  & SONS CQ . .  21 9  W .  Water St., Milwankee, Wis. 

THE INTERNA TIONA L 
KEROSENE OIL ENGINE 
is the most simple, compact and power-
�9�::.er 

���3��:��t��tr���}�<r:�.fN�: ble to get out of order and is cheaper tv run than any eng-ine manufactured. Simple, durable, economical and reliable. �othing but ordinary Kerosene 
�J��:�:J�ed to run it. Safe and easily : . . 

I nternat i o nal Power Veh icle Co • • 
STAMFORD, CONN. 

Rawhide P in ions and 

Accurate M etal Gears 
Can furnish anything in 
this line. Get our price. 

T H E  N E W  PROCESS JlAWH I D E  CO. 
Syracuse. N .  Y . 

THE · STEAM T U RBINE ; THE STEAM 
�f

i
��fe��J;np��T.��"li: T�ri'rs��n��e�;l���fe 

serie. of articles having cuts of .ome of the more effl· 
c1ent engines of this type-the Parsons'. DeLaval Dow, etc.; wi

. 
th exhaustive table. giving the re.ult of tests 

and much general data on the .ubject. Contained in SUPPLEMENT Nos_ 1 306, 1 30,. and 1·308. Price 10 cent. <tach, For .ale by Munn & Co. and all new.dealers 

THE FRA N K L I N  DYNAMO �I�� 60 Watts. 1 0  Volts. & Am peres 

J\ 8.000 to 4,000 revolntionB_ Sets of mate-\! rials finisbed parts. complete machines. P�or amateur construction-very efficient. 
Will drive a dental engine. sewing ma. chine or small lathe ; run 8S a generator, . will furnish current for .ix 6-candle 

IW FRANKLIN ����-.12��
t
"w�i:'l:0�:.-c:8�9. 

Com


Model Shop 
Parse l l  ' Weed. 1 2 9 · 1 3 1  W. 3 1st St • • N _Y. 

The "Clark Sintl" 
Marine, StatlOnary and Automobile 
Gasoline Engines and Transmission 
�g�e �YF��::: S��I:h��:�gu"t,�� Cylinder Marine Engine. 
Send for circular. 

Manutactut'ed by 

CLARK SINTZ, 

If You Want the' Best Lathe and Drill 
CHUCKS 

B UY  
W ESTC OTT' S  

S t r o n g e .  t 
Grip, Great-
:.k �':."&l  

itYt Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A .  
Ask for catalogue 1M Engh.sh. French SpaniJJh or German. FIRST PRIZE AT COLUM BIAN EXPOSITION. 1893. 

d U ST P U B L I S H E D  

Practical Pointers 
For Paten tees 

Containing Valuable Information lind Advice on 
THE SALE OF PATENTS_ 

��.��������� f�v:'to�:�� N:!���� ¥:e��°ln��:lt;:� 
By F. A .  CRESEE, M. E. 

1 "" Pages. Cloth. Price, Sl.0U.  

THIS is the most practical. up-to-dllte book published in the interest of Patentees, setting forth 
}�r ¥��

t
e�'i.�o�� 'j,l::���r:: Pfie\�

e
p'i't��f.�c��sr; 

written expressly for Patentees by a practical Inventor. and is based upon the experience of some of the most .ucces.ful Inventors of the day. It gives exactly that information and advice about 
bandling patent. that should be pos.e •• ed by every tn-
��r.t��v�

h
�:C:�1 sa�

hi
���;u;i����lv�

i
����'if:��isan� 

well as much valuable time in realizing from your In .. 
il'i.�l

t
l�;:d· i. I��g�!��J r� rg:���:�r��f

o
i�).����l� 

l'!.���':.�?o���gl.id�PJ:�s i�i1r rn:�le
h
�'fmSt'o

c
�l'�rl':!� 

1y handle his patent .ucces.fully, economically and proHtably. It gives a vast amount of valuable informs.tion 810l1li 
this l ine that can only be acquired by long, expensive 
:�'i.'1?nce in realizing from the monopoly a!forded by • 

IT Send for Descrlipti1J. Cfl'cular. 
M U N N  &. C O . "  

Publ ishers, 36 1 Broadway, New Yerke 

© 1903 SCIENTIFIC AMERICAN, INC.



Primitive Method of Locomotion, ?\ ineteenth Century. 

Ease of Operation 
(:wcessibility, manipulation, :Uljwc'!tlllent) i s  o f  paramount im-
!.):�)I��:�:�;:I:� �¥�:;i�l�e;;:,\�f::� a!ll:t���!:�i�;�� :(�:�e��� ��I�t���y ��:: of the mechanisU1, ar .. points of m:11'kefl superiority in 

�� 
Tourin g  Cars 

Eac� part is in�rch:lngeable, and-exl'ept body and tires-is 
����s

l
�ubj�c�:�

t
t�

a
���:�e�;1::t;.

'lJlstant, wat(·hful supervision, 
The Rambler can therefore he used by anYone with absolute safety, and will earry two people over any ordinary roau in any kind of weather. 
Complete IIhu�trnted Catalogue fully describiO the varIOus points of undeniable snperiOlity, $750 0 mailed free. Ask for it. Model E (like cut) I 

". t! manufadure g'ears 
and !Jodies suitable for 
all purposes. \V € also '"1" .... ""--1 ....... -.. sell supplies and can 
H!�';���t:I70r �

a
��s�li�

l
� 

or steam rig. :::;ee our 
late catalogue, FREE. 

.--riliii:lj���::�t1�_ ... lS E(JST ADT. Pl:RRY CO., 
926-830 S. 18th St., 
ST. LOUIS, Mo. 

CHA:::. T. HOWE & Co., 51 Hudson St., New York, Export Agents. 

GASOLINE AUTOMOBILES. - VAL U· 
able illustrated articles on the above subject contaiDin

� l::
a
-rfrp�i��E�� ��s�i'i'jj9:1�;

e
6',i"i':19't{��8

n
i�

i
n.  Price 1 0  cents each. For sale b y  Munn & Co, and all newsdealers. 

THE MOST MODERN AUTO 

AUTOMOBILES. 
Practical, Durable 
Efficient. Easy to 
��e��: °Jo�;le ��l 
i ll d e r  m o t o r ,  
smooth gliding mo-
tion. 2 models, fSOO
$1500. Get further 
Information free. 

E L M O R E  MAN U FACTU R I N G  C O . ,  C l yde,  0 . ,  U. S.  A. 

llention SCIENTIFIC AMERICAN. 
���-

GAS ENGINE 
16NIIEIS 

LATEST T Y P E .  B E S T  IIII A " " .  
For Marme, A \ltnmnbi i e  o r  Statiollary 

EngiJll:'s. Fully Gt:aranteed. 
Wdte for Circular. 

The Carllide & FInch Co., 
233 E. Clifton Ave.. Cincinnati. Ohio 

SYNCHRONOGRAPH.-A NEW MET H-
od of rapicl1y transmitting intelligence by the alternat. 
im! currL�t. A full description of the interesting- ap. 
paratus of Crehore and Squier. 13 illustrations. BelEN 
T I F I C  AME RICAN Su ppr,E'IENTS 1 1 14 and 1 1  V l ,  
PrICe 1 0  cents each. �-'or sale by Munn & Co. and all 
newsdealers. Send for new cataJogue. 

Absolute Range Perfect ion 
S o l d  f o r  Cash o r  o n  
Monthly  Paym e nts . 

Freight 
paid east 
of the 
Mississip. 
pi River 
and north 
of the 
Tennessee 
Line ; 
equalized 
beyond. 

Your mo ney reo 
funded aft e r  6 
months' t r i a l  if 

Clapp's Ideal Steel Range 
t8k�
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i�ie�

e
:h:r:

t. 
ir��

t
,
t
2;te:�:

n
co�te

fr�ig:ft a�d�kille1(l1���� a�� 
cheapel' and best, enables me to furnish a TOP NOTCH Steel RAnge 
at a clean sa\'ing of $10  to $�O. Send for free catalog'ues of all st� .. les 
and f.lizes, with or without reservoir, for eity, town or country nse. 
ClIESTER D. CI,APP, 688 SIImmlt St •• Toledo, O. 

(Pra<>tieal Stove and Range :lian.) 

Scientific Alnerican 
:-iheet metal plat{' clt,tlnillg machine, R. D. 

BUllck" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  721,935 
�Ili'lves, pte. , Hhl't't Iill' t a l  strut'turt! for, P .  

M .  Wl'g"l' . . . . . . . . . . . . • • . . • • . . . . . . . . . . . •  72 1 , \l2� 
Shoe polishing maehillP, J .  R. McGarrity . •  721 , H23 
Shoe uppers, hUlldlillg horse for, M. A. Hay-

ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,018 
Shoe uppers, system of handling and stor-

ing, M. A. Hay ward . . . . . . . . . . . . . . . . . •  722 , 1 03 
Sifter for hpaters, {'te . ,  ('oal and ash, C. G.  

Cadwallader . . . . . . . . . . . . . . . . . . . .  , . . . . .  721 , 937 
Silver platillg or gild il1g prot't'RS • .  J. �ehiele 722 , 1 4 S  
Skate sharpent'r, A .  ...... . I';tt'pzinski . . . . . .  721 , �a3 
Skirt edging, G. Koss . . . . . . . . . . . . . . . . . . . .  722, 1 1 5  
Smoke consuming avparatus f o r  fUl'llUCPS, 

J .  Alves . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Smoke consuming furnaep, J. B.  Harris . •  
Snap, harness, E .  Ii. �la t·anvilh� . . • . . • • . . •  
Snow excavator for railways, etc . ,  O .  B. 

H .  Hanneborg . • • . . • . . . • . . . • . . . . . . . • . . • •  
Snow removing tianger, J. W. Russell . . • •  
Spectacle hol<1pr, B .  II. 11"'ord . • . . . • . . . . . .  
Spinning framl:', A .  E .  RllOaUi:-'s . . . . . . . . .  . 
Spinning machillP, G. H. Bllis . . . . . . . . .  . 
Sprinkler SystPIll ,  uutomatk, J. 11"', Brass 
Sta tion indieatol', P.  J .  \Vilson . • . . . . . . . •  
Stay bolt, S .  H. Dunuing . . . . . • . . . . . . . . . .  
Steam f'ngilw, C .  \-V. A.  rf1aylor . . . . . . . . .  . 
Steam f'ngilw, J. J. Burkp . • . . . . . . . . . . . . . •  
Steam trap, J. vVestley . . . . . . • • . . • . . . . . . . . .  
Steamer for culinary purposes, M. A. Shau� 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  
Steering apparatus, F. R .  "�hite • • . • . . . . . •  
8till, G .  �'. Ahlers . . . . . . . . . . . . . . . . . . . . . . .  . 
Stovp, J. Wilson . • . . . . . . . . . • . . . . . . . . . . . . . .  
StoVf', heating or cooking, P. S .  Spillpr . . .  . 
Stovp, oil, A. B. Hutebins . . . . . . . . . . . . . . .  . 
Stovepipe holder, P. E. Gt'tz . . . . . • . . . . . . . .  
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721 , 652 
721 , 698 
721 , H 1 5  

721 , 697 
722 1 �7 
721 ' ,sS1 
722; 145 
721, OS4 
72 1 , HuS 
722, U68 
721 , �ti\l 
722,055 
722, O�a 
722, 19a 

722, 153 
721 , 986 
72 2,071 
722 067 
721 ;756 
721 , 707 
721 , 69 1  
722, 029 

SpI'"pekds & I'-ern . . . . . . . . . . . .  7212. 1 G7,  722 , 1 5 8  
S u g a r  m o l d ,  H .  Pasbul'g . . . . . . . . . . . . . . . . . . . .  722 , 1 37 
Surgical instruments, making india rulJ1H'I', 

B .  (; .  V\�ork . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Surgical nepdlt', J. A. Nelson . . . . . . . . . . .  . 
Switch, J. N. Kelman . . . . . . . . . . . . . . . . . . .  . 
Switch actuating mechanism, J.  H. 11�itch 
Syring€', vaginal, D.  ::\IcPht'l·son . . . . . . . . .  . 
Tal)le adjustable angularly and vertically, 

O .  C .  DOrllE'y . . . . . . . . . . • . . . . . . . . . . . . . .  
Table or typewriter dpsk. M .  A .  Dpim€'l . . •  
Target trap, ,\V. \V. l\IeQut>PIl . . . . . . . . . • . . . .  
Telephone Ihw tE'sting system, 'V . W .  

721 ,768 
722, 133 
722,024 
72 1 , 688 
722, 1 30 

722,003 
722,000 
722 , 1 32 

Dean, rpissut:' . . . . . . . . . . . . . . . . • . . . • . . . .  1 2, 090 
Tt:'lephone system. S .  B. Fowh-·r . • . • . . . . . . . .  721 , 8H2 
Telpphone syst('ms. t rouble h-'st for auto 

matic, }1'. N .  Rppv('s . . . . . . . . . . . . . . . . . . 721 , 742 
Telephone transmittl:'r, A. F.  Lawson . • . . .  721,70H 
Telpphonf' transmitter, L. l\If'll(-'tt . . . . . . • . •  721 , 8 1 7  
Telpphone transmittl'l', C .  Ilolmok . . . . . . • •  722,02 1 
Tpnt, canopy. or awning. E. Arnett . • . . . • •  721 , 9na 
Thermometpl', plpctl'ic, A. Zpl(-'ny . . . . . . . . . .  721 , 770 
Tie platps, making. J.  1\1. Spllprs . . . . . . . . . .  722, 1 52 
Tilps, j oining metallic roofillg', E. L. Quinn. 721,967 
Tire fastening devicp, vpbich', F. P. Stone . 722, ] 64 
Tobacco truck. A. G. Cox . . . . . . . . . . . . • • . . .  721, 864 
'1"'ooth regulator, E .  H. Angle . . . . . . . . . • • • . .  721 , 655 
Tor, T .  G .  Davis . . . . . . . . . . . . . . . . . . . . . . . • . .  721 , 674 
Toy, scipntific, "7. H .  Zimml:'l'man . . . . . • . .  722,070 
':roy, wheelf'd, E .  Bplpllgpr . . . . . • . . . . . . . . . • .  721, 855 
'I' ruction E'nghw, B .  T.  G ilJlJons . . . . . . . • . • • .  722, 090 
'I' ractor and cokp load(·r. E. A. Moore . . . . • •  7 22 , O:n 
Transmission mechanism. A .  E .  Osborn . . • •  721 , 7�6 
Tran som opt:'ra ting apparatus,  E .  'Vait . • • •  721 , 927 
T rolley, W. H. Goodyea r . . . . . . . . . . . . . . . . . .  721 , 794 
T rolley stand, ",,,. . B .  Norton . . . . . . . . . . . . . .  722,036 
T rolley whppl for electric tram ('aI's, A .  

S e l z  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722, 1 89 
Trolley win's of electric railways, wire 

holder for, L. von Orth . . . . . . . . . . . . . . . 721 , 734 
T rough. St'e Fpf'd 'rrough. 
Trousers, L.  A .  Pt:'ak . . . . . • . . . • . • . . • • . . . . . .  722, 1 38 
Trousers stretching device, E. J. Sander . • .  721 ,749 
Truck, J. J .  �Ioule . . . . . . . . . . . . . . . . . . . . . . . . 721 , 820 
Truck, C. E. Taft . . . . . . . . . . . . . . . . . . . . . . . . .  722 , 1 66 
'['ruck, car, G. B. Maltby . . . . . . . . . . . . . . . • . .  721 , 7 1 5  
T r u n k  lock, C .  Salviolo . . . . . . . . . . . . • • • • • • • •  721 , 838 
Truss pad, hernial, P. A. Lorf'uz . . . • • • . . • .  72 1 , 8 1 2  
Twister thrpad guidp, J. R. O· �pil . • . . • . . .  72 1 , 828 
Twyer for cupola furnaeps. S. 'Vatt . • . . . . . .  722, 062 
Typewritpr kf'Y cap, B. C. Fox . . . . . . . . . . .  722.006 
Upholstpring macbhw. Hyman & Orcutt . • . .  721 , 80-1 
Valvf'� J .  N. Sanborn . . . . . . . . . . . . . . . . . . . • . .  721 , 74H 
ValvE', alarm saff't;\', Robison & Shafer . . . .  722 , 047 
ValvE', float controllNI, A .  Caron . . . . . . . . . .  721 , 9:�8 
Valve for comprf'sspd air motors, rpvers 

iug, J. Kpllf'r . . . . . . . . • • . . • . . . . . . . . • . . •  722 , ] 79 
Valvp gpar, F. FpHThaus . . . . . . • . . . . . . . . . . . .  721 , 790 
Valvp gpar. pnginl:', A .  D .  Bakpr . . . . . . . . . .  721 ,994 
ValvE', reducing, S.  :\1. Vanclain . . . . . . . . . . . .  722.058 
Valvl', rpgulating, C .  O. Myers . . . . . . . . . . . .  721 ,821 
Va1vp truing mechanism, H .  H .  E .  Npmitz . 722 , 1 34 
Vehic"', C . W. Hunt . . . . . . . . . . . . . . . . . . . . . . 721 , 705 
Vphiclp draft attuehmpnt. B. N.  Clink . . . . . .  722,08-t 
Vebiclp, motor propl:'llpd, F .  W .  Lanchps-

t,'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722, 1 1 6  
Vebiclp running gpur, motor, Pa('kard & 

Hatcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 9 1 2  
Vehiclps. change g p a r  f o r  m o t o r  road, De 

Dion & Routon . . . . . . . . . . . . . . . . . . . . . . . .  722, 089 
Velocipf'dp stppring mpchanism, B .  ��. S. 

Badpn-Po\\'pll . . . . . . . . . . . . . . . . . • . . . . . •  
Vpndi n g  maf"hinp, Shafpl' & 110W(-' • • • • • • • • •  
Vpntilator, 'V .  Ed'vurdR . . . . . . . . . . . . . . . . . .  . 
Vpsspls, apparatus for pxtrueting strandpd, 

722 , 1 71 
721 ,971 
721 , 6R3 

J. Arbucklp . . . . . . . . . . . . .  , . . . . . . . . . . . .  721 , 851 
Vesspls, grounding prpvl'ntpr f o r  m a r i n I:' ,  C .  

Dornfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 , 677 
Wagon body hoist, �1. Plnmmpl' . . . . . . . . . . . .  721, 832 
"''''ngon bolstpr hay racl{ a tta('hmpnt, A. 

H a gf'mpistf'r . . . . . . . . . . . . . . . . • . . . • . . . • .  721 , 696 
"l'"agon , dumping', A. C. Lpllion . . . . . . . . . • . .  721 ,VOl 
"·aists, attachmf'nt for m f'n ' s  o r  hoy s ' ,  H .  

Saum . . . . . . . . . . . . . . . . . . . . . . • • . . • • . • • • .  
,\V n shing machinf', .r . Glafiwin . . . . . . . . . . . .  . 
" �aFlhing machinf', F .  n .  " .. iard . • . . . . . . . . .  
"�a 8hing machiIH', .T. Vining . . . . . . . . . . . . .  . 
'Yashing machinf', R. """altpr . . . • . . . . . . . . . . .  
U"u!'lhlng m a chinf', 1<\ "l'H l'hritton . • . . . . . . . .  
"�atch glass trn;v or d rn wpr. E .  U.  K i n spy . 
"""atf'r clospt howl, .T . •  r .  Donovan . • . . . . . . . .  
"""atf'1' clospt flush val VI', 1\! . Hogan . • . . . • . . .  
"""atf'r gagf', C .  Wphnpr . . . . . . . • . . . • . . . . • . .  
Wat('T' hputf'l',  "-7. F. ('ushman et al . • . • . . .  
""atf'r motor, n.  B. Ro\vpr . . . . . . . • • • . • • • . . .  
"Tpanpr. ('ulf,  G .  :\1. Loftiss . . . • . . • • • . • • . .  
"'""('f'd nnl1pr. R .  Rnssf'll . . . . . . . . . . . . . • . . . . .  
'Vf'igh i n g  a pparatns, A .  L. Rllf'kland . . . . . . .  . 
"\Yh(,f'lbarrow, f'. A. Rakpl' . . . . . . . . . . . . . . .  . 
"Thip so('kf't,  locking', Dpvpr & Gardnf'r . . .  . 
"'''hipR, m f'allS for uniting parts of, 1\1. O .  

722, 049 
721 , 79:) 
721 , 929 
722, 1 67 
722. 1 68 
722. 1 69 
722. 1 80 
721 , 786 
722 , 1 0 6  
72 1 , 76� 
721 . 941 
721 , 661 
722. 1 1 9 
722.048 
721 . 9�4 
721 . 931 
722. 088 

Felker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  721 ,686 
Wicks. manllfactnrf' of �::;low hnrning, R. 

ERchc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722. 091 
Window framf'. afijl lstahlf', E .  F. Pangburn 722, O:17 
Vnn dow frump, shf'f't mptnl,  C .  Harris . . . .  722, 1 01 

, """irp str('tehf'r, 1\1. l\Ia thNlon . . . . . . . . . . . . . • .  721 , 71 6 
",-rirf> strpt('h p r  • .  T. A. Fostf'r . . . . . . . . . . . • . .  721 ,!H6 
'V i rf> strptf'hing m o ('hinf'. J.  B. Wilson . . . .  72 ] , 849 
Wooden corl{s, making, L. Le Franc . • • • • • .  72] , 958 

I DESIGNS. 

I Fabric, G. II.  Burkland . . . . . . . . . . . . . . . . . . .  . 
Spoon, fork, or similar articlp, handle for 

a, G.  L. Crowell , Jr . . . . • • . . . . . . • • . • • • .  

TRADE MARKS. 

Adhesive compounds, cf'rtain nampd, V. C. 
& C. V .  King ('0 . . . . . . . . . . . . . . . . . . . .  . 

Apparel, cf'rtain nampd w(·aring, S.  Rospn-
thaI & Bros . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Boots, shoes, and slippprs, 1l:'athpr, Parkpr. 
IIolmps & ('0 . . . . . . . . . . . . • . . . • • • . • . . . . .  

Chairs, (' .  F .  Stl'Pit :\Ifg. Co . • • . • • . . • • . . . . . 
('onfpetiollf'I'Y, e('rtain nam('d, G. W. Loft . 
('orsf'ts, A. 1\1. Donshpa . . . . . . . . . . . . . . . . . .  . 
Cotton pipce goods, Rmith & SchipPf' r .  

�9, R61 
Earthenware, pottery, and cf'ramic articlps, 

Achf'son Company . . . . . . . . . . . . . . . . . . . • .  
Fats and lard, cooking, Sbprman Oil & 

Cotton Co . . . . . • . . . . . . . . . . . . . . . . . . . • • . .  
Fireproof matprials and constructions, cer-t tain named, Franke-Jenner Ii'ireproof 

]j'OOd�I
�����7n ���lw�i '��i��i: 'Bi��d ' l\i�l����� 

11'f'('d Compan�� of Amprica . . . . . . . . • . . .  

(Oonti1lu,ed on page 199) 

36,241 

36, 240 

�9, 868 

H9, R97 

�9, R67 
�9, 890 
39, 872 
39. 86:; 

�9. 862 

�9, 882 

39, 894 

39, 889 

39, 873 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam. drawing- 18 inches. and 
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AMEHlCAN SUPPLEMENT, No. 1202. Prlce 10 cents by 
mail, from this office. and from all newsdealers. 

ICE YACHT BUILDING. -COM PLETE 
netai1s for the construction of Ice Yachts, with many 
illustratiolls. are contained in SU PPLliM�NT NOB. 624. 
1 1 54, 1 J 91 and 1253. Each number gives plans of 
a different boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 

THE SECRET 
O F  P O WER. 

Would you fathom the secret of man's power 
over man ? Would you wield a magic influ
ence over others ? Would you possess the art 
of fascination , the secret power of charmin� ? 
Would you win in buslness life, in politics, In 
society ? Do you care to be able to read t h e  
secret natures, abilities and talents of others 
at a glance ; to know who will succeed , and 
who will fail ? Are you on the right track in 
life ? Are yon doing what nature fitted you 
to do ? 

OUR NEW FREE BOOK 
is fulJ o f  invaluable information that di rectly 
bears on your success, happiness and health. 

It tel ls why one person 5ucceeds while 
another fails; it  lays bare the mysteries of 

magnetic power; it li fts the vei l  of human 
secrets; it draws aside the curtain which 

hangs over m any future events; it tells 
you how to gain a magic power over 
disease, how to develop a fine phy
siqu�, an attractive personality. You 

will be intensely interested, mystified. 
thrilled and charmed by its mysteri. 

ous contents. Write for a copy to-day. 
Remember it is free. Address. 

COLUlIlBLt. SCIENTIFIC ACADElIlY, 
Dept, 19.�T 1931 Bro04".1, Ne .. York tlty. 

, 20TH OENTURY OUT 
REM ON DIAMONDS 

1f'1) 1 Carat 20tb Century Cut ,\.II"kh Remoh Diamond Ring or (!3 ".o. '.otl'-Go" $3 00 l::i � mountlngs, each • 
or both at $5.00. Sent f) by registered mail upon 
if'Ic;�h 

of I:tflii:lTI1�1§ 
ON EARTH. Our magnificent catB
log fully describing them FREE Bnd explaining how t o  order, mailed '0 any address 'lpon request 

NO ACENTS WANTEO. RiMOH J EWELRY COM PANY, 
8 3 4  OLIVE STREET. ST.  LOU I S ,  MO. 

YOU DON'T EAT D I R T-WH Y  D R I N K  IT ? 
A Sanitary Still will give plenty of pme, sparkling, 
aerated water at a trifling expense-so simple a chifd 
can use it-lasts a lifetime. 

The SANITARY STILL 
PreYentM Dh.ease 

because distilled W!Lter Is the only pure 
water and is free from alt microbe'. hme, 
dirt and germs. Don't endang�r your 
health-preyent typhoid fever instead of 
g'etting a dodor to cure it. Six styles-two 
new int'xpensive sizes-just ou . • 

Send for lOO·paJ{e Book. 
A. II. PEIRCE MFG. CO. 
(Successor to The Cuprigraph Co.) 

138 GREEN ST., CHICAGO. 

1\IFTZf:ER COLLEGE, DKPAP,TMK!'T OF CHEMISTRY AND PHYSICS. 
THE WIZARD NOYELTY Co., Philadelphia, }la. CARLTf'LE, PA., January 17, 1903. 

DEAR SIRl'l .-1 have rpceived from you an IRVING'S \VIZA RD TOP, and consider it by far the most won
derful and instrul'tive scientilic to�' now on the markd. I t;; performan(,e i'l almost limitless in. varidy, and it cat}o 
not fail to mh·rest nil :Jges and ('lasslc's. It is construrted on aeenrate seientific principles, maklDg it not only a toy 
but a valuahle aid in demonstrating' natural laws. I hop>! to Sf'e it have an extellslve sale. 

P. S.-The artIcle in qu�:��n
t
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Nickel plated. Can be handled rmd plaeed at any ang-Ie w�ile mhking- 20 , 0 0 0  revolutions per minute. 'N 0 
Spl'ing8 ! No windlJla' ! Its llverag-e spin is 8 minutes. Send 25(·. and wt' will mail you the top, post--
p��iiz

n
�R�

na�(!;-\�rrL*!yl chO�l>AX('!I. g-e
t your moneYl�4� °C�:;��/8i:. Philadelphia, Pa. 

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.- By G. M. Hammond. M.D. A val
uable and interesling paper in which the subje�t is ex
baustively treated from the following standpomts : 1. 
Th� use of the cycle by persons in heal th . 2. The m�e of 
the cycle by persons d l sea�ed. Contained in SCIENTIFIC 
AMERICA� SUPPLE M ENT. No. 1 0 0 2 .  PrICe 10 cents. 
To be had at this office and from all newsdealers. 

For Either _ Hand or Power 
This maehine i s  the regular hand machint! sup-. wit

�a� t�\::�r�:x
e
�f��!

o
�;.d\(��������:; 

or taken froIn its base for use as a hawl maehint'. Len�th of pipe handled 
easih' in small room. 1 l 1ustrated catalogue 
-prIce list free on application. 

MACHINE No. 78. T H E  C U R T I S  & C U RT I S  C O . ,  
Range 2X·4 in. R. H. 6 Garden St., BRIDGEPORT, CONN. 

-----

METAL POLISHES. -FORMULAS FOR 
Putz Pomades. Paf'tes, Liquids, Powders and Soaps, for 
pOlishing metals, are contained in SCIENTIF!C AMERT ... 
CAN SFPPLEMENT Nos. 1 ��:t, 1 ".t �� and 1 �S9. 
Price 10 cents each trom this office and aU newRdea]ers 

�8u USE  G R I N D STON ES  P 
If so we can SUPPly you. Al l  sIzes 
m o n n r ed and n n m o n n r e d .  always 
kept in stock. R�member, we make a 
specialtyof fleJectinJ! stones for all spe
Cial purposes. :rIr Ask for cataloQuf'; 
Tbe CLEVELAND STONE CO. 

2 d  Floor.  W i l sh i re,  C l eve land,  O .  

I Gal l o n  i n  4 M i n utes 
of  the purest drinkin� water and 
free from all Bolid atoms and 
disease germs. Every house ... 
bold should have a 

FILTER 
which prevents the spread of many 
diseases generally originating in impure 
water. 

BERKEFELD FILTER CO., 
4 Cedar Street, New York. 

N O""" R E A DY. 

Cotnpressed Air 
ITS 

LARGE 8VO. 

PRODVCTION. VSES AND APPLICATIONS. 
By GARDNER D. HISCOX, M. E. 

AUTHOR OF " MECHANICAL MOVEMENTS." 
820 PAG ES . 547 I LLUSTRATI O N S ,  

PRICE, bound in Cloth, $5.00. Half Morocco, $6.50. 
A complete treatise o n  t h e  subject of Compressed Air, comprising its physical a n d  operative 

properties from a vaCUUl11 to its liquid form. Its thermodynamics, compression, transmission. eXpaI!
sian, and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools, 
air blasts for cleaning and painting. The Sand Blast, air lifts, punlping of water, acids and oils ; 
aeration and purification of water supply ; railway propulsion, pneumatic tube transmission, refrigera
tion. The Air Brake, and numerous appliances jn which compressed air is a most convenient and 
economical vehicle for work-with air tables of compression, expansion and physical properties. 

A most comprehensive work on the subject of C01npressed Air. 
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� will be sent to any address on application. ........a 
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.I'upervision of 
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American School of Correspondence 
at 

Armour I nstitute of Tech nology 
C h icago,  I l l i n o i s. 

A UNIVE RSAL 
POCKET MEASURE 

The only practical a .] l  around measure �ver made. �leasures curves uf all k inr1� 
:Rr�t:i1o:�tsr�a!g��,:z�t� 1�\,�Pllr tV;::� 
bratn and mnney saver. A bsolutelv ac
curate. :\J easures any d i�tance . Can be 
set at "zero" at wil l .  Any one can use it . 
R i chest endursements. Send for free 
detai led description . 

S T E C K E N R E I T E R  MFG. 
96 LA K F.  STREET , 

For roli�hil1l!. strett-hin� all.(\ shap,ing your shoes you nef'd 
the c:L'Iilr adjl1iitt',t :uHl rig-i , 1 SII;art �t �hoe Holder nlHi S t::lf 
Atljniit.ah le  Tree. 

Smart Set Shoe Holder !lnrl Tree " 1 . 0 0  
Smart Set  Shoe Hohler atH\ Pair of Trees - 1 . 50 
Smart Set Shoe Tret's, tJat:h £)0 
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The Jllde�trll(·tlble 
""hlstllIlK Top 

Any hoy or girl who ('!'In plIll a string' 
j'!Hl spin it . An i 1 1ttm��tillg llO\·elt.\· . 
f:t.'w;natinJ,:' to a l l .  YonnJ,:' :tnjl 01.1 wi l l  
t n '  who  call spin i t  t h e  ]ollJ,:'est and 
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1:' n'nts : 10\, lIlai l ,  15 eents. 
" l l1�e.r -nllrt Co •• ROIlm �03, 1 3ti 
LilJc r l y � t . .  :\ . Y .  CMreiiJlowlence wi th 
dealers solidted. ( : oo1i !l�ellts wall ted. 

I PR INT MY OWN CARD S 
Circulars, newspaper. Press, $5. 

Larget" stze, $18.00. Money Shver. 
Bill p r n fl t B  p r i n t i!l� for others. 
Type s('tting easy, rules 8ellt. W rite 
fo: eatalog, press eM, type, paper, etc., tl) 
factory, The Press C o . ,  M e r i d e n ,  C o n n .  

50 Y E A R S '  
E X P E R I E N C E  PATENTS 
T R A D E  M A R K S  

D E S I G N S  COPY R I G HTS &. C .  
An�'one sending a sketch and descri otion may 

quickl y ascertain our opinion free wbether an 
invention is probably patentable. Communica. 
tions �trictly confidential. Handbook on Patents 
sent free. O l d est allency for securin,:r patents. 

Patents taken thro lle-h Munn &. Co. receive 
speC'ial notice. wit.hout char1!e. in the Sci¢ntific Jlmtrican. 
A handsomely iI1ustrated weekly. Largest cir
culation of any scientific journa1. Terms. $3 a 
Y42&r : four month'. $1. Sold by all newsdealers. 
MUNN & CO .36 1 Broadway. New York 
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"At. the fout of Pikes Peak." 

COLORADO 

SPRINGS. 
J�ike a chi ld at p]ay. Col orado Sprin.gs sits 

basking ill  the lSunehille at the foot ot Pikes 
Peak, amid tbe most enjoyable surrOundmgs. 
No locution could be more rtehghtful. This 
re�ion is best l'eaciH'u from the East by the 

NEW YORK CENTRAL LINES 
and thei r connections, with but one change of 
cars from New York or Boston. 

For particu)ar� i nquire of any New Y ork 
Central t i cket agent. 

A e"t,�· .t)f " A IIlic',.i('�'s \\'i'4ter Resorts," wi l l  he sent free on 
rt'nlJ ,t 01 �l IW'H 'e t i t  �1:L H l J '  he ( ; "."r:.::e I I .  l )all it.: is, (;elleral 
1':L'ISCllJ,(er Aj.!'l;l I t ,  i'\cw York l ' e l l l r:ti  & Hwison Ri"er H.ailI'oad, t� r:l.wl l'eIlLral �tati"ll , 1\ ... 1\' York. 

lllanufacl ory Established 1'61. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCIl,,,, WRITING SI,A T�JS, INKS, STATIONERS 
H UBBE R GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 
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F .  N .  Roehrich & Co .  
1 02 F U LT O N  ST R E ET, 

N EW YO R K .  
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Drawing. 
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C e real C o ff t ' p  Co . . . . . . . . . . . . . . . . . . . . . .  . 
"Pn'mimn , "  for fioll r ,  K I I I'foll,: Flou)' Co . .  . 
" P l"Ot(·ction PUI'P R.'·t,  \\"h i sk l 'Y , " for w h i s 

K.'" ,  L.  8tl'l'11 & C o  . . . . . . . . . . . • . . . . . . .  , 
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"Hnsn't Ami C01upuny . . . . . . . . . . . . . . • . . . . . . . . . .  G2:l, 

MEl  L I N K ' S  f i R E  and 
WATER·PRO G F  VAULT 

is the onlv protection from 
F l U E. WA T E It, S N E A K  
TH I E V E S  . .. '\t. D I S H O N EST S ER
VANTS. for Jewelry, Deeds. Insurance Paper�, and Valuables. Ke�p your all'atrs pri
vate. AS A N  ADVERTISE
MENT we wil l s b i p  No, 1. like 
i]Jllstration. for on ly $8.00. 

FREIGHT AL LOWA N C E  to 
an point8. Large enougb for 
aU lellal papers ; weillht 75 1bs. 

A 1\ Styles and Sizes. 
Your mone'lI ripht back if not 
the best val.ue you e1)er sa'w. �F::"'T FRF.:E- Book showinl!; all sizes an.! st.;.· l es at prwes that will 

Telephone No. 2440.A JOIIS'. 

Exper imental & Mode l  Work 
Cir. &: ltd" ice free. Wm. Hardam & Son.45-51 Ro.e St.,N. Y. 

NOV ELTIES & PATENTED ART I C LES 
Manufactured b y  Contract. Pnnchtn� Dies. Special Macbinery. F.. Konlg.low & Bro .. 181 Seneca St. Cleveland,O. 

Di es, Tools and Speci al Machines. Models 
��� f.X&�� r:1��

t
l1 JX���·ln�.���

r
t-�a����������� York 

A pl'intpd copy of the Sl)Pcifica t lon and drawing of any patl 'nt i l l  tllt' fOl'I 'g-oing' J ist ,  o r  a n y  p a t t'llt  
i l l  p r i n t  i8SI1I'(1 sil l ct, ] 86:1, will l i t '  fll l'n i sitl'tl from this ottiCf' for ]0 c( 'nts,  V l'ovhl('(l n.t· J H\1Ut'  all·1 
n u m l lf'l' of tbp patt'llt dl'si rl'(l amI th(' datI' l)(� 
givPll . Alldl"l'ss l\Illlln & C o . ,  :161 Brondwl1;r, New 
Y o r k .  

surprise y n u ,  TilE 1\IEI L J N K  M FG. C O  • •  VOLNEY W. MASON & C O . ,  

Frict ion Pu l l eys,  C lutches & El evators 
P R O V I D E N C E .  R. I .  

Canadian patents may n o w  h f'  ohtuillt'fl h y  the i n 
vl'ntors fOI" an,r or t h p  i n vl' n t i ons 118 m I'll in the fore
going list. l1�or tf>rlllS and fUl"thpl" parti culars 
uddrf>ss Munn & Co., :>61 Broadway, New York. 

NEW BOOKS, E T C .  

T H E  SEACOAST. By W .  H. Wheeler, M. 
Inst. ,  C .E.  New York, London and 
Bombay : Longmans, Green & Co. 
1 9 0 2 .  8vo. Pp.  x i i . ,  3 5 2 .  

T h e  a u t h o l' having d i l'ected b i s  a t ten t i on 

fol' several y e a l's  to t h e  subj e c t  of coast de

s t r u c t i o n ,  l i t t o m l  dl'ift,  and the various means 

p U l'sned in p rotecting the coast,  h a s  had op

p o r t u n i t i e s  of hpco m i n g  a c q u a i n t e d  w i th the 

Slpe<'inlt.y Mt"r@l • •  1080 J sckMon 8t., TOI�EDO, O .  al l 
I ' 
: . .  

Is the handiest, sfmprest, fastest 
and cheapest copying device ever 
invente(1. 
IT COPIES WRILE IOU WRITE. 

Any ink, pen or p�flt'r. 
"'rite for free sam})les of work and testimonial�. 

PERSJIING & CO., 
132 Michigan St., South Bend, Ind. 

F R E E " SE L F  C U LT U R E  'l'be Golden Kev to All Succesg in life," free if ordered at once. Address 
BOX S. A .  29. K enwood. Cal. 

MODEL AND EX PER IM ENTAL W ORK . 

I E lectrical and l\1echanical lnstruments. �mal1 Mach'y. 

ENGINEER'S LICENSE 
E DWA R D  K L E I NSCH M I DT ,  82 W . Broadway , New York. 

NEW PROCESS OF EVAPORATION. 
I bave invented a new process of evaporation wberp.by . . .  . . nearly al1 materials C8,n be qu ickly, perfectly and eCQ-M ec h a n ICS.  E n g i neers ,  F i re m e n , E l ect r oc lans ,  Etc . Ilomically reduced to d l·yne.s. many of whicb product •• 

. .  by tbe usual processes heretofore used, it .bas been lm-40-page pamphlet cOlltal ning questlOn� asked by Ex- possib le to evaporate. or the cost was proh ibitive . 
A l so se�lT�liI�:;·lfW1����� ��u�g;��eers S ENT FREE .  1 S01tCiiWApsoRi�IoN�di�e::s���!n�����;k; tree of cha.rge. 

v a r i o u s  means t h a t  have been p lI l ·SUN] to pre- C E O .  A. Z E L L E R , P U BLISHER 
v e n t  t h e  destl' u c t i on of heaches and t o  p ro- Room 600 I !! . S .  Fourth St . ,  S t .  Louis , Mo. 
tect sea w a l l s  and o t h e l' defen ses. The p u r - I ==-----=-:---=---�:---:::::::::::::::::-
pose of tbe hook is n o t  to a d ,· o e a t "  any spe- E U · h ·  " T H I S B E ATS N E W J E RS E Y . " 
c i a l  system of c o a s t  p rotec t i o n .  hil t  to o ffe r very l" lec antc 
�lIch infol' m a t i on a s;  t o  t h e  yar.v ill� g'f>oiogi c a l  Sh Id 0 I a n d  t i d a l  con d i t i on s  a t ta c h i n g  to t 1lP sea- OU wn t. 
c o a s t ,  a n d  t h e  resu l t  of protective works car·  

Charters procured under South Dakota laws for a few 
duJlars. Write for Corporation laws, blanks. by-Jaws 
and forms to PHILIP LA 'VRENCE, late ASS'l Hec. of State, 
Huron. S. Dak. or Room K, 20th floor, 220 R'way, N. Y.  

ried o u t  u n d e r  d i fferen t d(>gl'f'(l� of exposure,  

a s  may he of sf'l' \' i ce to thmo;e haying chal'g(l 

of p rotective \Y orks 01' i n t P l'Pstpd i n  the de· 

s t r u c tlon and p reserva t i on of l a n el hordering 

on t h e  sea.  

PAX TELEGRAPHY. A Universal Language 
and a Universal Code Suitable f.::lr 
all  Branches of Industrial Commerce. 
A System Profitable to Telegraph 
Corporations and Economical to 
Their Patrons. By A.  C .  Baronio, 
Sec.  Pape. New · York and London : 
Pantelegraphy Publishing Company. 
B rown & McEl rath, Agents, Hi8  
Reade Street. New York. 1902 .  
Quarto. Pp. 273 .  

There i s  a n  II ndeniable necessity f o r  a spe c i a l  

m e t h o d  a p p l icahle equ a l l y  t o  a l l  lan gll ag-e�, 

whose pu rpose sha l l  l)e t o  con\'ey conci�e ideas 

rather t h a n  a RupPl' ft u i ty of words, and c n p a li le  

of expressing every thing w i t h  t h e  greatest pos

sible ease and rap i d i t y .  �l r .  n u ron i o  h a s  been 

w i se enollgh t o  hll i l d  u p  his s�stem in sneh 

a manner t h a t  i t  cannot he m ilch a ffecteil hy 

any change in t h e  mode of t r a n s m i s�ion. The 

book comes to li S a s  t h e  fll l fi l l me n t  of " p r o m ·  

i s e  made i n  1 880. I t  comes late, bll t  i s  none 

the l e s s  w e l come. 

The gen e r a l  system of Pan tel egrapby covers 

two hl·ancbe s .  n a m e l y ,  a code t h a t  m a y  be 

automatica l l y  transm i t t e d  hy t e l egraph 01' t e l e

phone, and a set of i n s t rn m e n t s  a d a p ted to 

the a p p l i c a t i o n  of the same.  T h i s  hook treats 

of only t h e  fi rs t  llra n c h .  

· ' Rec.  P a p e "  a s  p resentpd here i F;  R �p f'ci men 

of a commercial coele esper i a l l �· sll i tahle fOI' 

n i l  h .-a n c h e s  of trade anil i n d ll s t r y .  The sys

tem i s  compact and allso l u tely secret so far 

aH we can see. 

KmG RR KTnES KAilfPYAERlH. Af Pre
mier-ljtnant M. Bojesen. Tidsskri ft 
rot Svaesen . 73 Aargang Februar
harts. Udgivet af Slieutenant-Sels-

M o ntgomery  & C o . ' s  Tool  Cata l o g u e  
which i s  t horoughly up-to·date. j(4 

�TH[ S C H W E. R D T L E.  S TA M P  C O . STEEL STAM P S ,  LE.TTERS & F I G U R E S  
B R I D G E. P O RT C O N N .  pages and d i scount sheet. I �ent by mail lor 25 cent.. I CE :\! O :-i T I;OlI E H Y  & CO • •  lOr, F u l t on � t . ,  N (> w  ·\' u r l.:  (,· I t )' . 

�--

I MADE $ 1 05 THE FIRST MONTH 
writ •• FRED. BLODGETT, of N. Y. J. L. 
BARRICK, of La., writes : 'lAm making 
13.00 to 118.00 every day I work." MRS. L. 

INVENTIONS DEVELOPED. I WALTER K. FR};EMAN , M.E. 
Spp.ciaJ macb inery , electrical and chemical ap

paratus made on short notice. Good accommodations for inventors. 403 E. 23d St., .New York. :ad�N��R�oOrs.G8f a Ig:yu" wri�":d";�! 
doing Hkewise. So CBn you. 
$5.00 to $10.00 daily made pI ... 
ting jewelry, tableware, bicy
cles, metal goods with gold, sil
ver, nickel , etc. Enormous de
mand. We teach you FREE Write-oifer free. • G. GRAY " CO., 1'laiiaS nora.. 4 Iliaml Jlldg., ClaeiDDau, o, 

FLY P A P E R S. - FORM ULAS FOR 
Sticky 11�ly Papers are contain�d i n  SCIENTIFIC AlIIERI
CAN S U P P L E M E N T  Nos. 1 U �) .,.  nnd 1 324 . Each i ssue contains severa! recipes. Price 10 cents each, from this office. and from R.l I  newsdealers. 

A SO UTH E R N  LO CATI ON 
For lI nllu fa(·tu rhIK, Mlnlna', I.umberln" or Furmlnc on E VA N S '  

SOUTHER.N R.AILWAY Va cuulll. Cap In Alabama, Georgia. Kentucky, Mlssi.sippl, Nortb "' 1 1 1  lol u i.:(,·  lI nl r  C;row. Car.ol lna S�)Utb Carolina. fl'ellnessee and ': irginia. I)�.:: �)I:!
i
;l

l
���fl;!'

l
.',:r:�::��;���� .

th
jt���N;, :��� I ;;�lj� a 1��p��£��:��?�e. ���in� i�F6�!ti��� agg��hfh� 

h:lil' fl Olll f,\ l I in� out alII! restore :\ normal South. 
J,:'1" ' )\\' I, 1 1  \\'Iwrt> liv� fol l ic les exist. It is use,\ 
a!,out lel l  l l i inu ies e:u:h nil!ht ht'fore retir· 
i l l J.! .  Prwt' �:15.00, whieh wi l l  be refunded 
ill lull i f  I t  Iloes not I!in' satisfat"tioll with" 
I II Ihi rt�' oiavs. For full flarticlll:\rsalldres� 

EVANS VACU U M  CAP CO. , . 
Fullerton Bldi!. St. J�OUIM, M o. 

M. V. RICHA RDS. 
Land aoo 100m/rial Agent. 

WashinKtou, D. C. 

T Y PE W H EELS .  MODELl &" EXP�R1MENTA L WORK_ 1MAl.l. 1MCH11IOW NOVElTIES . ETC. NEW TOM BTEftClL waNa 100 NASSAU a! H .. Y .. 

;��ti�'ii�iitii��;$25Jrn 
It has si.x 8-t�cb l ids : 15-��1l0D reftervolr : lar�e warming closet ; oven 21 1ns. deep, ]7 ins. wtde. 12 ln�. hJp-b j top cookm� surface. 3Ox:16 in8.; lined t.hrou,flbcut with Asbestos ; Dup1ex 

kabet. Redakter : Kaptajn J. H. I, Schultz. Copenhagen. 1902.  
g����;P�i�r;�i��7�r it�20t�18ti���Y:rs�

eed In eve�G��cr1�WW����li. 
Write tor free 

WM.  G. W I L LARD. Dept. 1 1 2. 6 1 9·2 1 N,  4th Street, St.  Louis. Mo. 
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Comfort 
There's n o  reason why the 
occupants of an automobile 
should be ]olwd and jarred 
and cra�ped i n  unCOffi-

'------------' fortable positions simply 
because traveling at high speed-and they are not if they ride in the 

Winton 
Our agents can show you why a "VINTON" is so thoroughly comfort
able-Of write for cataloA'ue. 
T H E  W I NTON M OTOR CARR I A G E  C O "  Cleveland.  O .  

CHARTER ENG I NE  USED ::v A:yLAb�E 
F O R  A N Y  P U R POSE 

Stat ionaries . Portab l e s .  Sawi ng O u tfits, 
H o i sters .  E n g i n e s  a n d  P u m p s. . 

Fu l<;L-Gasol ine, Gas, Disti l late. 
Send for lilnst.ratpd Catalogue and Te.�ti. 

monials, and .stau Your Po'Wer Needs. 
CHARTER GAS E N G I N E  CO . . Box 1 48 . STER L ING . ILL 

HOFFMAN 
MOTOR CAR 
$800 $950 

Equal t o  any $2,500 aUl omobile made. 8 b . p .  IlRSO
line eDglne, clash gear. the simpl est. most easi l y  
controJ led a n d  most rel iable machine on the market. 
A eombinat ion single seat or douhle seat for two or 
four persons. Can be changed in 15 seconds. 

" IT NEVER B A L K S " 
but is thoroughly practIcal and fins all  requirements. 

Send for Catalogue. 
The IlO}'FMAN AUTOliOBILE & MFG. VO .. 

10,04 Lake St., Cleyelolld, Ohio 

Jump Spark Coils 
For Gasoline Engine Wo rk. 

Send to t b e  
Dow Portable Electric Co., 
tor catalogue of spark ColIs,  plu�s, 
carburetton'� and am-meters. r.rbe 
best that are manufactured. 
General office, BRAINTltEE, MASS. 

M embers of the National Association 
of Automobile Manufacturer ... 

8 I All  varieties at  lowest pr1ces. Best Railroad 
Track and Wagon or Stock Scal es made. 
Also lOOd useful articles. incl uding Sates. ca OS Sewmg 'lachines, Bicycle • •  Tools. etc. Save 

Money. Lists �'ree. CHICAGO SeAL � CO . . Chicago. III 

St d b h E.lectric U e a er Automobiles 
Xo Exp ert Chauffeur Xeeded. 

Can be Run Any lJa.v in the Year by A n y  MemlJer of the Family. 
Wide Tonring Radius. A Successful Hill CHmber. 
Smooth Oper�l.tion. Reliable Brake Control. 

Great Strength of Construction. 

Descriptive Catalogue on Application. 
Can be seen at the following repositories, where we also show a full 

line of the celehrated vehicle!; ann h arnesfol. 
STUDEBAnER BROS. MFG. CO. 
STUIlEBAKEIt BHOS. Co., of New Yorl;:, Rroadwav :In,1 �evt'nth 
Av., corner 4sth St., �ew York City. STUDl<:BAKKR Rltof';. �lFG. 

�:��.3t�)� �!�r:e��l��h� ��·�k;g!��,
gtie�l!·

er, C�r)DK���'��B���� 
EROf';. Co., O �·  UTAH, 1 57 to 1 59 State St., Salt Lake City, U tah. 
STU IlEBAKER BROS. MFG. Co., 317 to 319 Elm St., Dallas, Texas. 

ERA:"o"CH HOt.'SE!'! A N D  SEI.U"'G AG ItNT"" 
J ohn \Vanamaker, New York City. .John \Vanamaker, Philadel· 
phia, Pa. 11, n. M artin & Co., Providence, R. I. The Paterson 
Automobile Ex,·hange, Paterson, N • • f. 'V. H. Vi,T eber. Detroit, 
Mieh, Tole 1 0  �·fotor Carriage Co . .  Toledo. Ohio. C. H, �Iorri
son. Topeka, Kansas. Rochester Automobile Co.,  1 50 South Av., 
RO(�hester, N. Y. Cleve l and Automobile & Supply Co" 146 Pros
pect St., Cleveland, Ohio. Seeds & Evans, 67 E. Gay St.,  Coltl�
bus, Uhio. Cindnntlti Autl)lnobile Co.,  .'107 Race St" CincinnatI, 
Ohio. The Halsey Automobile Co., 4259 Olive St" St. l.ouis, Mo. 
FIU'tory & (;('neral Om('e� S01.iTII lU':N D, IND. 

First·Clai'!."I Agents tlesired in territory not already covered. 

Scientific American 

• Follow 
the • . Keystone 

• • • • • 
When you buy a watch, first select the works and 
then tell the j eweler you want a Jas. Boss Stiff
ened Gold Case. To protect yourself from decep
tion be guided by tbe Keystone trade-mark which 
you will find i n  every 

lAS. BOSS 
Watch Case StiHened 

GOLD 
Better than an all-gold case because stronger; 
cheaper because no gold is wasteQ. 'l'he J as. Boss 
Chse i s  guaranteed for 25 years. Won't wear thin. 
Send for book. 

The Keystone Watch C�.e Company, Philadelphia. 

( Orient Motor fisk Detachable • • •  
Bicycle 

3 H. P. Speed over 40 Miles per hour. Price $Z�O. 
The Most Powerful Motor BICycle In the World. Write for Cata1.ogue. 

W ALTHAM MFG. CO .. Waltham, Mass. 

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

P R E PA R E D  I R .  H .  MARTI N ,  
ASB ESTOS F I B R E OFFI C E . 5T. PA U L  B U I LD I N G  
f o r  M a n ufactu rers u s e  220 B 'way , N ew York. 

T h e  N e w  T i r e 
T h a t ' s  R i g h t  
Write for Description 

FISK RUBBBR CO. , 

Autom ob i l e  Eng ine  Bu!?�ess 
After careful teE'ting we otfer to the 
publ ic, with confidence. tbe 
IS., B .  & M. C o m pound Engine 
Dimensions of Cylinder are 2% and 5 
in. x 4 in. stroke. Height of �ngine 
21 in. Base 8x12 in. WeiJZ;ht, Engine, 
95 I bs. 3 crank shaft bearings. AlJ 

�o;:igf t;:���:;:r�f �:e
o
e��e. 

AfriS!�� 
boiler pumps connected from cross 
head. Plain l'Iide valves. We also 
build running gears and make parts. 
SIIAE1<'}'EI{. R l: N C E  & CO., - I,oekport N. Y. 

Successors to SHAEFFER, HCNCE &: l\II A RV J :"< .  

The 'R,aymond 
F o r  Automobiles. 

A band brake made m ditlerent styles. Adaptable to 
any construction. 
A. H R A Y M O N D ,  3 3 2  Fairfie ld  Ave . ,  Bridgeport .  C o n n .  

olJe Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

one O L DS M O B I LE  
R.UNS EVER.YW HERE 

Nothing to Watch but the R.oad Ahead. 
Our new red catalog illustrates and describes it in detail. 

T H E  PRICE IS R I G H T  

OLDS MOTOR WORKS. DETROIT, MICH. I 

\AI ATE R LESS KNOX 

NEW ENGLAND 

1 903 Model now ready, with many new :Ind desirable features. 
Wood W beeJ�, �-in.  Double Tube 'rires. Longer Wheel Base. 
:\.fore Powerful Air-Cooled Engine. W Ider and More Comfortable 
Folding Front Seat easily carrying two adults. Price $l,�OO. 

RECORD FOR 1902 
W o n  t w o  o f  the fnur cups in t h e  N e w  York- Roston Reliability 
Contest Perfect records in all the other contpsts. 1'hree hun
dred �atistled cU8to ruers in all part8 of the country, testifying 
to t h e  torreat 8u�ceS8 ot our air-coc.led motor and the many other 
features used exclusively Oli this car. 

Send for Catalog and Testimonials. 

Will Exhihit at the New Y ork and Chicago Shows. 

KNOX AUTOMOBILE CO., S pringfield, Mass. 
NEW YOH.K O F FICE, 152 W est 38th St. 

WESTERN AG ENCY. National Automobile & Manufacturers Co., 
W FrbIDont St., l:'-lall ]1'rancisco, Cal. 

WATCHES ohe 
PADISHAH 

\ FINI��l�E@��� · 
Fillmg Cracks wise, v.'Ith U RIPPI� '!'; "'OOD 
with CRACK .lnd CURVlCE FILum 
G RII'PIN'S and F1NlflHI!I.·G SI·F.Cl A J.TIE�, is 

The best low priced watch in the worl d. 
Sold in every country on the globe for 

the one price or its equivalent . . . . .  

$ 2 . 00 E AC H  
Plain or fancy colored Sporting Dials. 

We make all styles and sizes of watches 
for men and women . . . . . . . . . . .  . 

Catalogues sent on request. 

NEW ENGLAND WATCH CO., 
Factories : W aterbury, ·Conn. 

Offices : ���a����3n�\�� �,::g:�b Ll��ilUe. 
San �'rancisco. Spreckel� Bui lding. 

FillH amI . very simple and eeollolt!]("al. 
Patent Appher not requiring- :;;k l l le(l lalJor 

though the highest degree of 
perfect,on is attained, ·We 
gi ve full insirlletiolls for treat 
ill� all surfaces, "'rite tn. day 
for our des{,rJpthe matter to 
GIUPPIN M }' G. CO •• 

])('pt. tl, 
Newark, New ·Y ork. 

II;.. (111£TOIL Jp.P.r��:l"�� __ � I'J Y . ('H'B E S LY. a  ell Ir'loll' HAVE'A HOT-8!$ IT' e H I  CA G 0 • ILL' U'S'A-

GO RIGHT TO CARRIAGE HEADQUARTERS 
Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 
explains our method and our guarantee and makes it safe, simple and easy for you to 
get carriages, harness and horse accessories direct from our factory at wholesale prices. 

THE COLUMBUS CARRIAGE tm� HARNESS COMPANY. 
Factor, and General Oftice, Co lumbus, O .  . Western Office & D istributing H ouse, SI. Louis, Mo. 

W rite to nearest office. 

MARCH . 14,  1903 . 

C OLD GALVAN I Z I N G .  
A M E R I CAN PROCESS . N O  R OYA LT I ES. 

SAMPL£S AND INFOR MATION O N  APPLICAT I O N . 
N I C K E L AND 
E l ectro- Plating 

Apparatus and Material • 
THE 

H a n s o n  & V a n W i nkle 
co., 

"N e ,,- n r ), .  �. J .  
136 Liberty S t  . •  N .  Y. 

30 & 32 S. Canal St. 
Chical!o. 

We Took the Lead and Keep It 
in the production of t h e  best (Oonstructed and best fin
ished automobiles on the market. rro-day the 

C O N R A D  MOTOR VEHI C L E S  
are th e criterion with t h e  be�! critics, Beautiful i n  d e  .. 
siJlll and construct ion, absolutely durable and reliubJe. 

Both steam and gasoline veb icles. Handso m e  illus
trated catalog-ue sent free of charge to those interested. 
CO NRAD M O T O R  CAR R IA G E  C O . .  Buffalo,  N. Y . 

M A  G N ET I C  Metal Separator 
Separates iron turnings. filings, etc., 
from brass and other metals. tron 
adhere� to magnets in cylinders, 
separating it. from other part.icles. 
Brass stock 80 cleaned can be used 
for be8t work. 3 sizes, 1,5UO to 4 (OJ 
daUy capacity.  Used in leading fac
tories. Manufactured by 

Sawyer, Worcester. Mass. 

ROTARY ENGINES.-ARTICLES ON 
this type of emrine. uiving m any details and mustra 
tiolls. are contained in SUPPLE M l<;NT Nos. I 1 fl8. 
1 186, 1 1 9 3  and 1 309. Price 10 cents each. For 
sale by Munn & Co. and all newsdflia]ers. 

A LITERARY 
LANDMARK 

The Smith �cmicr Typewriter is used 
exdusjve!y for catal'lfinj' & indexi'lS' 
purposes the Great G.trn�ie 

at pittsbll!f pa. 

Wondew:.�.r�r
Se(.ond Acety lene Bu rners 

• • • .  G i ve H igbest Possible Candle Power. 
STATE LI N Jo: lIFG. CII. 

S Jay St.,  Chllttanoo�a, 57 Washington St., 
X E W  YOHK T E N  X . •  U. S.  A. CHICAGO 

iALL W HO ARE I NTERESTED I !  I N  T H I N G S  ELECTRICAL 
':F1:. can obtain our i llustrated catalogue .;;;::t by sE'nding 2-eent stamp fur postage. 

II liBERTY ELECTRICAL SUrLY CO., 136 Liberty St .• New York 

GAS ENGINE DETAIL::5.--A VALUA. 
ble and fully illustrated arti cle on this subject is COll
tained in SUPPLEMENT No . •  292. Price 10 cents . .l1'or 
sale by Munn & Co. and all newsdealer!'!. 

75he S U N 
Typewriter No.  2 

Built on standard principles 
with Muperior advantages. 

A revelation in every fea
ture. including 

$40.00 
SUN 
TYPEWRITER 
COMPANY, 

239 B'way. New York, -----------------
J ESSO P'S ST E E LTHB[E�rr 

F O R  TOO L S .  S AW S E T C 
W'!! J E S SOP '" S O N S  t.:� 91 J O H N  ST N E W  YORK 

© 1903 SCIENTIFIC AMERICAN, INC.




