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DAlI FAILURES NOT THE ACT OF GOD. 
If the praper person is intrusted with its design, 

and the proper materials and methods are used in its 
construction, a reservoir or dam can be made just as 
secure as any other of the important works that min­
ister to the daily wants of the public .. Nevertheless, 
if the normal process% of nature (well known and 
easily provided for at the time of construction) should 
wreck a poorly-built dam, and a few score of the com­
munity be wi:1ed out of existence, we write it down 
as the "act of God," give the unfortunates decent 
burial, and proceed' to build other structures which 
only require like conditions ("c'loudbursts," as they 
are popularly called) to prodUce a like calamity. 

Now, as a matter of fact, a cloudburst is simply a 
heavy and sudden railfall of the kind that has been 
occurring intermittently for untold ages in the past, 
and that is liable to occur on any spring or summer's 
day for ages to come. This being so, when we set about 
building our dams, we ought to build them strong 
enough to withstand not merely the ordinary rainfall, 
but the excessive one. If the dam be thus built, the 
so-called cloudburst will fill the reservoir with sur­
:Jlus water which will flow harmlessly over its crest, 
or through the adjacent spillway; and cloudbursts will 
no 'longer be commemorated by anywhere from a dozen 
to one hundred gravestones 'in the neighboring church­
yard. 

Considering the awful possibilities of loss of human 
life that depend upon dam construction, it is astonish' 
ing wbat crude methods are adopted in building many 
of the reservoirs, big and little, that are scattered 
throughout the watersheds of the country. Indeed, 
the wonder is not that there are so many failures, but 
rather t.hat there are so few; for the question of fail­
ure of many of them is merE)ly' a question ·of the oc­
currence of one of those unusually heavy,precipitations, 
such as recently occurred with shocking loss of life 
at 'Oakford Park, Pa. There is no possible excuse for 
faulty dam construction. Of the more important engi­
neering works. it is the one above all others that de­
mands the services of a qualified expert both Jor draw­
ing· up the. original deSign and superintending the con­
struction. ,It is little short of a crime to allow ex­
cessIve regard for economy to determine either the 
form of a :dam or the nature of the materials that are 
built into it, and where a shadOW of a doubt exists as 
to the security of one system of construction over an­
other, it is the bounden duty of the authorities to 
choose the obviously safer type, even if such choice in­
volves a considerable incrp-ase in the cost. A com­
mendable instance of this lourse of action may now 
De witnessed at. the Croton Dam,. where over half a 
million dollars is being spent in making a change in 
the structure Which wiil render it secure beyond all 
peradventure of a doubt. As a rule, tlie weakest fea­
ture in the . smaller dams ,(among which most of the 
disasters occur) is. the spillway, upon which fall's the 
important duty of carrying away the surplus waters 
of a heavy: precipitation-cloudburst, if you will. Al­
though . these spillways are able to carry away the 
flood waters of one hundred ordinary rainstorms, they 
call:Ilot deal with the. one hundred and first; and the 
surplus waters, seeking an ouUet, flow oVer the crest 
of the dam itself, washing away the toe of the em­
bankment and. bringing ,about the inevitable collapse. 
lt was in this way that .the Johnstown disaster oc­
curred; and an investigation of exjsting dams through­
out the country, particularly of the smaller dams that 
were not constructed 'under expert supervision, would· 
probably show that the area of· the spillways in numer­

ous cases is insufficient., 
.te .• 

,'''SHAlI"ROCK'' AND " RELIANCE." 
For the first time in the history of the struggle for 

the "America" cup the challenging yacht wil'l have the 
benefit 'of a serles of tuning-up trials against a reliable 
competitor, carried out in American waters; more­
over, the tuning up is taking Place over the identical 
courses off Sandy Hook on which the international 
contests are sailed. To this extent the challenger fs 
placed to better advantage than any that have preceded 
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her. Moreover, the seven or eight weeks spent by the 
captain of "Shamrock IlL" off Sandy Hook, prior to 
the races, should go far to remove that serious handi. 
cap under which previous English skippers have labor­
ed of being unfamiliar with the many tricks of the 
tides and weather during the summer months, such, for 
instance, as that combination of a southerly wind and 
a suddenly-falling barometer, whioch is a sure indication 
of an early shift of the wind to westward. Those who 
have followed closely the history of these races in the 
past will call to mind how frequently the attempted 
windward and 'leeward races have developed into close 
and broad reaches due to this westering of the Sandy 
Hook breez,es. By the way, just here we would suggest, 
that with a view of making sure of a continuous 15-
mile stretch of windward work, the race committee 
would do well to send off the tugboat that logs off the 
course a couple of points to westward of the prevailing 
wind at the start. 

But we are digressing; and to return to the question 
of the respective merits of "Shamrock IlL" and "Re­
liance," we have to confess that for want of a com­
mon basis of comparison it is extremely difficult to 
say just how the two yachts stand at the present w'rit­
ing. It is true that "Reliance" and "Shamrock IlL" 
have sailed a number of races against two boats, "Co­
lumbia" and "Shamrock I.," which themselves fought 
it out a few years ago in every kind of weather off 
Sandy Hook; but, unfortunately, since 1899, changes 
have been made in the handling or the rig of the two 
trial boats that entirely vitiate any comparison of 
"ReliaJice" and "Shamrock ,IlL" based upon the per­
formance of "Shamrock I." and "Columbia." First, it 
must be remembered that whereas in 1899 and 1901 "Co­
lumbia" was hand'led by the best professional skipper 
in America, who had achieved a high reputation in 
British waters before he came to this country, this 
year she is being sailed by an amateur who, in spite 
of his high reputation as' such, is not supposed to be 
able to get "Columbia" over a 30-mile course within 
several minutes of the time she would take with the 
present sk�pper of "Reliance" at the wheel. The dif­
ference might easily amount to from three to five 
minutes according to the conditions under which the 
race was sailed. On the other hand, while "Columbia" 
has deteriorated somewhat, it is confidently believed by 
the present captain of "Shamrocl!: III." that "Spam­
rock I." is fully five minutes faster to-day than she was 
when she met "Co'lumbia" in '19Ql; and he ought to 
know, since. he was the joint skipper of "Shamrock 
I." wheL. s4e raced here. The grounds for. thinlrtng 
that she is faster are, first, that in 1899 her spars were 
altogether too light for her big sail plan, and buckled 
so badly .that her sails were "all out of . .shape" and 
quite unequal to the supreme test of a thrash to wind­
ward. Moreover,. her designer. lay sick in bed during 
the races; and in his absen�e .. "Shamrock's" weights 
and the set of her mast were rather 'clumsily tampered 
with; indeed, it is pretty generally admitted by our 
yachtsmen that "Shamrock I.'� never' had a chance 
to show her best work .at that time. Whim she was 
used as a trial horse for "Shamrock II.," her rig had 
been improved, the spars that had shown weakness had 
been replaced by spars that were stiffer; her trim had 
been adjusted, and the vessel proved that she had 

. "found herself" by beating "Shamrock II." easily dur­
ing her trial races. That she was a greatly' improved 
boat received fUrther confirmation in the fact that the 
yacht she had beaten came over here two years ago and 
proved, in the opinion of most yachtsmen, to. be prac­
tically equal to "Columbia," and if sai'led .as well as 

. tl:J.at boat, especially in light weather, slightly better. 
On the other hand, there is little doubt that "Sham­
rock II." was faster in American waters than she 
had been in,the English Channel. Just how much, no 
one can tell, but the difference is, we take it, sufficient 
to vitiate any comparison of "Shamrock 111." aJid "Re­
liance" -on the "Shamrock !."-"Shamrock II."-"Colum­
bia" basis. The writer is inclined to think that "Cohim­
bia" is to-day two or three minutes better than her old 
antagonist of 1899. 

Now as to the two new boats themselves, it must be 
admitted that they represent a remarkable advance in 
yacht designing; remarka,ble in the considerable mar­
gins by which they have beaten their trial b,oats, and 
particularly. remarkab'le in view of. the high point of 
theoretical and constructional development which has 
been reached in the production of the 90-foot racing 
yacht. "Reliance" and "Columbia" have met aboll:t a 
dozen times, and in every case "Reliance" haS shown 
an easy superiority to, "Columbia," and under .cert/tin ' 
conditions has proved that the older boat is scarcely in 
her class. Exactly the same thing may . lle said of 
"Shamrock IlL," which bas shown the same ability 
to sail completely around her o�·.der namesake, beating 
her under any conditions of weather, and completely 
running away from her in the lighter breezes. "Re­
liance" has sailed 34 miles over a triangular 30-mile 
course in 2 hours, 59 minutes and 20 seconds. "Sham­
rock II!." has sailed ov.er a 30-mile, reaching course in 
2 hour!:l, 58 minut�s Ilnd 37 seconds. The "Reliance" 
however, made her record time in a 20 to 25-l!:not 
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breeze, whereas the fast time of "Shamrock" was made 
in a breeze of between 6 to 12 knots. In the case of 
"Reliance," 10 miles was to windward and 20 mi'les of 
the 30 was reaching;' whereas in the case of "ShamrOCk," 
owing to a shift of the wind, of the kind to which we 
have referred earlier in this article, the Whole 30 miles 
consisted of reaching. So with these facts before him, 
the reader will be able to draw. his own conclusions. 

The present will be a great year in the la.istory of 
the "America" cup. America is represented by the 
three great 90-footers, "Reliance," "Constitution'.' and 
"Columbia." Great Britain by "Shamrock 1.," II., and 
III. There is a growing feeling among yachtsmen that 
after the international cup races are decided, a magni­
ficent marine spectacle and a yachting event of supreme 
interest cou'ld be secured by having a race between 
these six magnificent boats. It is true, one of them, 
"Shamrock 11.," is not in commission, but we ha:ve seen 
enough of the temper of her owner to feel assured th:J.t 
he would be only too willing to launch her and bend on 
a f'uit of canvas to help out an event which, we do not 
hesitate to say, would provoke more widespread atten­
tion and excite more enthusiasm than any event in 
the long history of the "America" cup. The cup ra'::E'S 
will be finished early this year, and a series of races 
between the six 90-footers in September would be well 
within the limits of the yachting season. 

.... , ." 
THE BOOK PAPER OF T HlS FUTURE. 

Time was when the compOSition of a letter was a 
task far more arduous than we who live in a steno­
graphic and typewriting age suspect. Before your old­
time letter-writer could even begin to set down his 
thoughts, he was compelled to cut and fold his paper 
(for note-paper of the proper form could not be pui'­

chased in those days); to stir up his slimy ink, so that 
it would flow as readily as his thoughts; and to cut a 
goose-quill or two with a skill which many of us would 
flnd it probably hard to emulate. And when the''let­
ter was finally written and carefully folded and sealed, 
the scribe had to .look about him for some trusty car­
rier. 

These difficulties were not without their literary 
influence. A letter was then a work of art; for it had 
been long pondered before quill was ever dipped into 
inkwell. And because the writing of a message,' how­
ever trivial, was considered no light task, the lettet of 
a century ago has sUll a certain literary value. ' 

Now in those halcyon days of long, elegant letters, 
the postal departments of the various governments, 
which in the course of time sprang up, sought to curb 
the epistolatory ardor of ladies and gentlemen by 
charging postage, which varied in amount with 'the 
weight of a letter. But the old letter-writer would 
not be curbed, and frustrated the efforts of the postal 
officials by inventing a very light, thin paper, which 
materially reduced the postal revenues. . To this very 
day, this fine paper is sti'll used. In Europe it re­
joices in the high-sounding name of "foreign note­
paper." Although it is no longer' extensively used, 
"foreign note-paper" may become of far more impor­
tance than we may dream. 

It has been said that letters in the higher sense of 
the word are no longer written. Nowadays we ·only 
"c.orrespond"; we "beg to state," or "have the honor 
of informing." The most weighty affairs are dis­
missed in a short sentence. Thus it is. possible to dis­
pose of a mass of correspondence before which the 
heart of the old-time letter-writer wolild have quailed. 
It still remains for our children to discard the forms 
of polite address which have come down to us, and 
thus to rob the letter of the only element of pictur­
esqueness which it can still call its own. The letter of 
the future will be a colorless communication of tele­
graphic brevity. 

Although our modern strenuous life is not· eon­
ducive to the cultivation of tlie fine art of letter-writing, 
some of us still find time to think. And what we have 
thought finally appears in print for the benefit of'pos­
terity-sin,ce our contemporaries have even less time 
to read than to. write. Milch is printed which no one 
but the author and the typesetter ever reads; But: al­
though we are indifferent to books, we take infinite 
pains to preserve them. Libraries innumerable' are 
built. There are nationa'l libraries, city libraries, 
county libraries; village libraries, university libraries, 
memorial libraries, and a host of others. Their name 
is legion; . 
. MllnY a hopeful youth who looks into' tlie 'future 

with OPtirl!lstic eyes and who is filled with the laudablEi 
desire to . do some'thing for himself and for his:fellow 
creatu�es, in a moment of weakness' is persuaded to 
jQin a Utera,ry' or scientific' society,trusting'that his 
mind will thereby be improved. '. Forthwith' the 
society's monthly or week'ly magazine is sent to 
the hapeful youth, gratis. At the end of a year, 
t.Wf)Portlr _

,
�mes have appeared. When the hope­

,Jill; yoUt,llJ:!:!lS reached the age of forty, he finds him-
self so far buried in the printed thoughts' of his 
colleagues that he is no longer able to think {or him­
self. And when another decade or two has passed. a 
material difficulty is encountered in disposing of the 
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accumu'lated matter. Bookcase after bookcase is bought 
until the walls are no longer visible-all to lodge a 
treasure for which he longed when it was beyond his 
reach, and of which he wearies when he can call it 
his own. 

There are times, however, when we appraise this 
treasure at its full value. And the appraisal usually 
assumes the form of the depressing dIscovery that 
what we have thought has been thought by a hundred 
men before. There !ire also times when the spirit 
moves us to set down our thoughts for the benefit of 
a presumably grateful posterity; and then we look 
prQudly on the hundred volumes piled up around us. 
In order to lighten the task of writing what we have 
to tell, we take down a few of the workH that have 
proven of most value, with the intention of seeking 
some spot less oppressive than the bookish atmosphere 
of a library. Good as the intention may be, its carry­
ing out· is ,difficult. Six or eight volumes of generous 
proportions are not carried without some physical ex­
ertion. Twenty or thirty volumes, which may be re­
quired during a journey, would not be transported free 
of charge if the ardent student is otherwise incum­
bered with luggage. An encyclopedia weighs a hun­
dred pounds or so; and its imposing 'length covers a 
majestic yard or two of a bookshelf. In a word, the 
size and weight of our volumes hamper us everywhere. 
The greater the value placed by the publisher on a 
wO'rk, the state.lier is its appearance. Paper almost 
as thick as cardboard in editions de luxe,' broad 'mar­
gins; large type; ample spacing-everything contrib­
utes to render the book more unwieldy. 

Naturally the que'ltion arises: Shall we always be 
able to manufacture enough paper to meet the ever­
growing demands of the insatiable author and pub­
lisher? Our forests are not inexhaustible; and wood 
pulp is the material from which most paper is made. 
Even now the primeval forests of sparsely populated 
regions are swept away to satisfy the intellectual needs 
of mO're thickly populated 'lands. But what will hap­
pen when all countries are civilized, when ali nations 
alike will need trees? 

. Clearly we must soon adopt the expedient of our 
letter-writing forefathers. We must stint ourselves in 
some way-not perhaps by curtailing the number of 
books which we write, but by reducing their weight and 
size. By microscopic ptint the end is not to be 
reached. Some improved form of "foreign note paper" 
must be invented to meet the requirements of the print­
er-a paper thin but not transparent, and capable of 
receiving an impression on both sides. Such a pap�r 
has not yet been general'ly introduced; but it must come 
sooner or later. 

That the making of a paper having the requisite 
properties is not a technical impossibility was proven 
by an interesting exhibit which probably escaped the 
nO'tice of many who visited the Paris Exposition. The 
exhibit in qUestion was made by the Oxford University 
Press and consisted in part of works pri"nted on "Ox­
ford India paper," �emarkable for its extraordinary 
thinness, toughness, and opacity. Specimen pages of 
the Bible, Shakspere, and the Encyclopredia Britannica 
prInted on the new and on the ordinary paper and 
bound in volumes of the same. form, proved that the 
size of a book could easily be reduced by one-half 
'without impairing the legibility of the text. How this 
new paper 'is made cannot be learned. But whatever 
secret process may be employed, it is certain that the 
exhibit was made in a spirit that should commend itself 
to paper-makers and to boO'k-makers. 

... I.,. 

PRESENT CONDITIONS IN ALASKA. 

BY 3. B. THOMPSON. 

The month of June is the date of the opening of the 
summer season in Alaska, and the amount of work 
planned for this season devoted to developing and ex� 
ploiting the resources of that vast tertitory far exceeds 
that contemplated or accomplished at any prior time. 
In the interior every tributary of the Yukon River has 
been more or less prospected and many of these stream 
beds and the adjacent country are being worked to' a 
profit. T'he Klondike district of the Northwest Terri­
tory of Canada, just one hundre.d miles up the Yukon 
from the imaginary line which intersects the two coun­
tries, does not give promise of increasing its output of 
gO'ld over that of last year, which amounted to $12,000,-
000. Lack of new strikes or discoveries since the mem­
orable find in 1896 has set a limit on the output of this 
famous mining camp. It was reached two years ago 
and is· now on the decline, having at this date pro­
duced over $80,000,000 in go'ld. But while the richest 
spots are a thing of history, the importation of modern 
machinery has made it possible to work to a profit 
low-grade propositions. Large pumping plants and­
heavy dredging machinery have ameliorated the condi­
tion of the mining operator and red,!-ced expenses to' a 
reasonable basis. One company has .taken to Dawson 
this year 450 tons of machinery, the cost of transP9r­
tation of which exceeded the original cost of the plant. 
Freight rates and high wages for day labor have de­
terred the rapid development of the Klondike district. 
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Now it can be safely stated that the 'wages for day 
labor will average $4.50 and board per day. The Ca­
nadian government pays $5 and board to all of its em­
ployes on government work. 

The Nome mining district is dai'ly increasing as a 
producer and is being extended over a vast expanse 
O'f territory, projecting from Golovia Bay to the Arctic 
Ocean and east inland from the Behring Sea as far as 
the difficulties of transportation will permit. As yet 
it has not settled to a defined limit, for prospectors are 
daily finding prospects in isolated districts which give 
evidence of substantial discoveries. The future of the 
northern mining camp, with its rigorous climate 'dur­
ing all seasons o'f the year, is very promlsmg. The 
known wealth in placer gold and the prospects of the 
development of the minera'! veins and coal beds, of 
which there are ample indications, give evidence that 
for many years to come this section will be a great 
producer of valued minerals and a large consumer of 
produce and mercantile products. 

The year just passed proved very profitable to this 
mining section, and as a consequence many necessary 
and costly works were begun. The need of water had 
curtailed development work heretofore, and to supply 
this need large ditches, tapping streams at a distance 
of twenty-five miles from the center O'f the mining sec­
tion, were begun and the work vigO'romrly pursue� until 
cold weather made it impracticable for further work. 

One of the heavily interested corporations has now 
under its management one narrow-gage railroad run­
ning out of Nome to its properties, a distance of five 
miles, and now has under construction a similar rail­
toad from a poi'!t sOl'th of Nome (Golovia Bay) to 
Council City, the center of a mining district. This 
company has in operation on the bank of the Snake 
River, near Nome, a pumping plant costing $75,000 
at the builders' in ChicagO', which delivers thrO'ugh a 
pipe line to an elevation of 800 feet, 3,000 gallons of 
water per minute. Another company sent 900 tons of 
machinery to NO'me in one shipment last season and 
wll1 construct a large pumping plant this year. 

pay labor, as well as those emplO'yed in the trades, 
had a mO'st prosperous season in the past year. The 
average wages paid for labor was $5 per day and board. 
Some mining operators were compelled on account of 
lack of labor to pay as high as $6 per day and board. 
It may seem strange that more laboring men do not 
flock to such ·a place; but every man who has served 
in this capacity will concur in the statement that every 
man is expected to earn the wages he is paid-that 
the laborer is weI'! worth his wages. 

Two new districts hav!! recently attracted attention. 
They are known as the Tannan and the Copper River 
districts. They are deep in the very heart of the ter­
ritory. Discoveries made last summer have developecl 
so satisfactorily that this new find bids fair to gather 
round it a very substantial mining community. Val­
dez, a town on Cook's In'!et, the point from which all 
the miners start for this new discovery, is the gate­
way of a .. tremendous expanse of practically unexplored 
or unprospected country. 

The need of some practical method of transportation 
is keenly felt. Last season the price of freighting to 
these new camps was $1 per pound. This problem can 
be solved by the building of a railroad. A survey has 
been made from Valdez to Eagle City, on the Yukon, 
traversing the heart of this district; but as yet no 
steps have been taken for building the railroad. The 
prospects indicate that there is a vast· amount of 
wealth in minerals and unnumbered acres of agricul­
tural and grazing land in this district awaiting devel­
opment. This season one thousand head of cattle will 
be driven to these grassy plateaus and slaughtered in 
the fall of the year.. Another party contemplates bring­
ing a simi'lar number of sheep for the same purpose. 

Along the coast of Alaska, especially in Cook's Inlet, 
men have prospected for oil for the past three years. 
During . October last a gusher was struck seventy miles 
south of Valdez. All the adjacent land was taken up 
and recorded and companies formed for the further 
exploiting of the field. Since ·.then large quantities of 
supplies and machinery have been forwarded to this' 
point, and it is expected that further developments 
wil'l reveal the existence of a considerable oil field. 
The surface prospects are. decidedly encouraging. The 
gusher referred to, which is the pioneer in Alaska, 
was struck at a depth of three hundred feet, and the 
oil proved of an exceptional quality. 

The annual spring stampede from the Pacific coast 
cities to Alaska is in progress. It is expected that at 
least 10.000 men 'will go into the new mining camps, 
200 miles inland,while many others will be attracted 
to the new oil fields .. 

Since the deve'lQpment of the resources of the Pacific 
coast the value ot its fish has proven to be one of its' 

richest heritages, and to-day Alaska can claim a para­
mount position in' that respect. Last year over $8,000,-
000 worth of salmon was shipped from its ports. It 
might be well to state that Mr. Seward paid $7,200,000 
for these nussian possessions. Salmon canneries are 
now located on almost every stream of any importance 
from Mary's Island, the most southern point' of the 
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territory, to the Arctic Ocean, and this year's output 
will far exceed that of the past year. 

These canneries encroach upon the inalienable rights 
of the natives, sometimes. depriving them of their 
livelihood. This is a serious matter and will soon 
reso'lve itself intO' a difficult problem. 

• 'e' • 
SCIENCE NOTES. 

In a note entitled "The Ear a Manometer," M. 
Pierre Bounier sets forth a new theory of hearing, 
to wit; that the liquid of the interior ear moves 'as a 
whole, so that audition is a hydrodynamic, not an 
acoustic, phenomenon. The· ear is not a resonator, 
but a registering manometer, in which variations of 
pressure are alone recorded. He points out that the 
nerve of the labyrinth is thus brought under the com­
mon law of the apparatus of sensation. 

Mdme. Curie, having obtained about a decigramme 
of pure radium chloride by fractional crystallization 
of radiferous barium chloride, has endeavored to de­
termine the atomic weight of radium. The results of 
her experiments show that the atomic weight Is 225 
(takIng Cl = 35.4 and Ag = 107.8), with a .probable 
uncertainty of not more than one unit, radium being 
considered a bivalent element. The chemical proper­
ties of the element include it in. the alkaline-earthy 
series, in which it constitutes the higher homologue 
of barium. In accordance with its atomic weight it 
should be Vlaced below barium in Mendeleeff's table, 
and on the same line as thorium and uranium. Pure 
anhydrous radium chloride is stated to be spontan­
eously luminous. 

The largest factory of chemicals in the world is 
said to be the aniline and soda establishment of Baden, 
in Ludwigshafen-on-the-Rhine. The works employ 148 
scientific chemists, 75 technical engineers, 305 clerks, and 
more than 6,000 workingmen. There are 421 buildings' 
for factory purposes and 548 dwellings for laborers and 
91 for officials. One hundred and two boilers furnish 
steam for 253 engines with 12,160 horse power. Gas 
is extensively used as fuel. Five large steam hoists 
on the banks of the river are used for loading and un­
loading. The works own a vessel, with a capacity of 
600 metric tons, for the transportation of sulphuric 
acid. A network of railways, having a total length of 
27 miles, connects with the state railroad system. 
Three hundred and eighty-seven cars are owned by the 
factory. 

As a result of the numerous micro-chemical experi­
ments with calcium metaphosphate, A. L. Herrera in 
Memorias de la Sociedad Cientifica "Antonio Alzate," 
Mexico, propounds the theory that natural protoplasm 
is composed .of this salt, impregnated with various lSub­
stances absorbed or secreted under. special osmotic 
and electrolytic conditions. Transparent vacuolated 
bodies of homogeneous structure, and of the consist­
ency of natural protoplasm, have been observed, which 
have very striking analogies with protozoa in general, 
changing shape, swelling, dividing, and, on treatment 
with salt-solution, forming a plasmodium. Prof. Her­
rera shows several micro-photographs of the artificial 
protoplasm which he has prepared, and, which consists 
solely of calcium metaphosphate, in actual movement 
in salt solution. 

We have heard so much of what Is poetically termed 
the "teeming millions" of China, that th� official census 
recently published by the Imperial Treasury Depart­
ment of China Is of no little interest, since it furnishes 
a method of determining just how many "teeming 
millions" there are. It appears that the Celestial 
Empire contains 426,000,000 inhabitants, and that 
China proper-the eighteen provinces-contains 407,-
000,000. The table is given in the Mouvement G�o­
graphique of Brussels, to which readers are referred 
for details. The number of inhabitants per square 
kilometer varies from 201, in HO-Nan, to 32, in Kan­
Sou, and is, on the average, 103 in the eighteen prov­
inces. In Mongolia, the number is 0.7; in Manchuria, 
9 ;  in Yibet, 5, and in Turkestan, 0.8. For comparison 
we may recall that Germany has 105 inhabitants per 
square kilometer; Belgium, 220; and the United King­
dom,130. 

The agricultural authorities at Barbadoes have been 
carrying out investigations to ascertain the effect pro­
duced by falls of volcanic dust on insect pests and 
other parasites of. the field. The first examination was 
made after ·the fall on October 16 last to study the 
results. Taken on the whole, the dust appeared to 
have exercised but little effect, most of the insects 
having hidden themselves during the actual fall. Ob­
servations on the following day showed that the 
greater number of insects had escaped unharmed. 
Two.winged fiies suffered severely, thete being a not­
able absence. of them after the dust. "Cow bees," 
"wild bees," and other hymenoptera suffered in the 
same way. Other groups practically escaped, so that 
the dust had little, if any, effect on the pests. The 
destruction of two-winged flies, "cow bees," etc .• is not 
regarded. as beneficial, as many of these serve to keep 
caterpillars and other pests in check. 
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CORE DRILLING WITHOUT DIAMONDS. 

Forty years ago, when Lesehot invented the diamond 

core drill, black diamonds were valued at $3 a karat; 

now they are rated at $50. This advance is attributa· 

ble, not to a diminution in the supply of the diamonds, 

but rather to the ever-increasing demand for them. 

Core drilling is indispensable in a great variety of 

engineering and mining enterprises, affording, as it 

does, a means for drilling out a sample core or column 

of rock, which enables one to tell at a glance the exact 

nature of the substrata. Heretofore core drilling could 

be done only with diamond bits. Now, thanks to the 

efforts of an Australian invento-. we are provided with 

two very efficient yet inexpensive substitutes for this 

CORE DRILLING WITH STEEL SHOT INSTEAD Oli' 
DIAMONDS. 

high-priced tool. Mr. Davis' first attempts were di­
rected to the construction of a toothed bit or cutter 

made at hardened steeL With this he was very suc· 
cessful in soft and moderately hard rock, but for the 

hardest formations he still' had to use a diamond drill. 

It was not until Mr. Davis had invented
'

the "shot bit" 

that the diamond drill could be entirely dispensed with. 

This bit is a soft steel cylinder in connection with 

wl:ich small chilled steel shot are used. The bit grinds 

the shot into the rock, thus gradua'lly wearing it away, 

or to be more correct the action of the shot on the 

'ock is one of crushing rather than grinding, and for 
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this reason the smooth bearing surface of the shot bit 
shows but little wear. 

The arrangement of the drill and its accessories is 

shown in the accompanying engraving. The hollow 

drill rods A are rotated by any available driving means 

through the medium of the gearing illustrated. The 

lower drill rod is surrounded by a "calyx" or tube B, 
and the two are joined at their lower ends by a plug D. 
The center portion of the plug serves as a bearing for 

a protecting ring E, and on its lower end a ring ]I' is 

threaded, while to this the core barrel is attached. 

Either the shot bit or the cutter can be threaded into 

the lower end of the core barrel. The shot bit, which 

is shown attached to the core barrel, is provided with 

a triangular notch in its lower end, one of the walls 

of the notch being vertical and the other forming an 

angle of 30 degrees therewith. The steel shot, which 

are fed through the hollow rods from the top, are car­

ried by a current of water under this notch, and the 

inclined wall drags them under the edge of the shot bit. 

The sizes of shot used vary with the nature of the rock 

to be drilled, some being as large as duck shot and 

the smallest being very much finer. The working edge 

of the shot bit is rounded, so that the shot grinds not 

only directly beneath the drill, but also to a certain 

extent at the inner and outer sides, thus cutting 

out proper clearance for the operation of the 

drill. Water which is pumped into the hollow 

drill-rods through the pipe H passes out under 

the bit and up the annular space outside the 

core barrel, carrying with it the sludge or fine 

particles ground up by the shot. The current 

of water flows with great strength up as far 

as the top of the calyx, but here it will be ob-

served that the annular space widens consider· 

ably, so that the current is reduced and the sludge it 

carries drops by gravity into the calyx. The calyx, 

therefore, provides an additional record of formations 

penetrated. It is particularly useful when drilling 

with the cutter bit through matter which is too soft 

to form a good core. 

The cutter bit is clearly illustrated in one of our 

detail views. It is made O'f steel, hardened by a spe­

cial method to give it just the proper temper for the 

work to be performed. The teeth are very 'long and 

sharp and have an alternate inward and outward set, 

similar to that of saw teeth, so as to cut out the neces­

sary clearance. The cutter does not cut through the 

rock with a constant feed, but rather with an 

intermittent motion which 

is due to the torsional elas-
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AN ELECTRIC HAMMER. 
A form of electric hammer is now widely uscd, 

a description of which may/be of interest to somc 

of our readers. It will be seen from our illustration 

(Fig. 1) that the hammer is driven by a flexible shaft 

Ff&. I.-THE HAMMER IN USE. 

which transmits the requisite power from a Ismall 

portable electric motor placed in any convenient POSI­
tion. The wires which are shown running from the 

motor to the handle of the instrument are connected 

to a push button in the handle, by means of which 

the motor can be switched in and out of the circuit at 

will. This arrangement and the whole mechanism of 

the hammer are shown in detail in our second figure. In 

the hand'le, d', is placed a push button, E, which carries 

at its lower extremity a cut-out, e', and just above it a 

contact piece, this latter forming a shoulder which 

rests against a flange in the tube inclosing the push 

button. Pressing against this flange from above is a 

spring, by which the push button is normally pro-

ticity of the rods; that is, 

the teeth at the first "bite" 

on the rock will be checked 

for an instant until, with 

the assistance of the energy 

accumulating in the rods, 

they break their way 

through the obstruction and 

take a fresh bite. The ac­

tion is, evidently, similar to 

that of chipping away stone Fig. 2.-LONGITUDINAL SECTION THROUGH HAMMER. 

with a mason's chisel. 

In order to prevent too great a leakage of water 

through the loose soil or gravel which usually covers 

the bedrock, the casing C is provided. The weight of 

the drill rods is ordinarily sufficient to properly feed 

either the shot bit or the cutter. When additional 

pressure is necessary, this may be exerted by turning 

the handwheel shown in our illustration. The hand­

wheel is geared to a pair O'f winding drums, on which 

are coiled the ends of a strap passing over pulleys 

at the top of the drill. When it is desired to re­

move the core, coarse gravel is poured down the hol­

low tubes, which wedges in between the core and core 

barrel so tightly that on lifting out the core barrel 

CORES DRILLED THROUGH BR!CK 

AN,D, CAST IRON BY THE STEEL 
SHOT PROOESS. 

the core breaks 

a w a y a n  d 

comes up with 

it. The efficien­

cy of the "shot 

bit" is indi­

cated by the 

two cores illus­

trated h e r  e -

with. Th e y 
w er e drilled 

out of an old 

structure a t 
the New York 

Aqueduct. The 

shet bit made 

its way easily 

through t h e  

brick and cp­
ment. and was 

no t stopped 

even by the 

plates of cast 

iron w h i c h 

formed part of 

the structure. 

jected out of the casing. Two springs form the ter­
minals of the wires. s. and are in contact with the cut­

out, e', so that the motor circuit is open, and no power 

flows to the hammer. On pressing down the button, 

E, the contact piece above e' touches each of the ter­

minals of s, and the hammer is set in motion. For 

convenience the wires s are best taken thrO'ugh the 
lug, s, where they pass close by the flexible shaft to 

the motor. The working parts of the hammer itself 

are disposed as follows: The flexible shaft is con­

tinuous with the shaft, B, the crank of which works 

within the expanded portion of the casing and bears 

the connecting rod. I. This connecting rO'd is coupled 

to the crank in such way as to be readily removable, 

fig. 3.-THE HAMMEll. AND IlS TOOL, 
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the casing consisting of two parts joined together and 
fastened by the set-screws, a' a'. These set-screws 

fit into slots in the outer fiange of the casing, and a 

sTJring, while keeping the two portions of the casing 
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ELECTRIC BLUE-PRINT MAKING. 

BY GEORG E J. JONES. 
The marvelous development of the blue-print has 

been responsible in no smal1 measure for the rapid 

manner in which great 

engineering and mechan­

/f-;-';�"" 
I �!t o hl1 )' t'" - _I.. • .:'�.\ ... _, .... _ .: '"L - --rl 

ical tasks are now per­

formed in the work­

shops of this country. 

Our facility to success­

fully carry out stupen­

dous engineering under­

takings has within a 
few years carried our 

industrial fame to the 

four corners; and that 

the tremendous feats 

which have been done 

with such marvelous 

rapidity by our engi­

neers and our industrial 

establishments h a v e 
been made possible by 

the humble blue· print, 

is conceded by those 

who know. 

I '1 
: I 

1-------- - - - --.--1 
I 

CROSS-SECTION OF BLUE-PRINTING MACHINE. 

It has been only a few 

years since the virtues 

of t h e  blue-printing 

process were first rec­

ognized, and since that 

time there has been an 

almost complete revolu­

tion in workshop and 

building methods, and 

the manufacture of 

these blue-prints has 

in position, take8 up much of the vibration of the 

tool when working, thus protecting the hand from 

jolts. 

At its farther end the connecting rod I has a longi­

tudinal slot through which passes the pin, g, attached 

to the plunger, H. This latter works in a cavity of 

the hammer, G. The plunger is shaped to fit the end 
of the rod, as shown, so that at each revolution of the 

crank, a blow is transmitted from the rod I to the 

hammer G through the plunger II and the spring in 

the cavity of the hammer. This latter is therefore 
a fioating hammer, not being rigidly connected to 

the power shaft and its blow depending entirely upon 

Its momentum. 

By this construction the shaft is relieved of all jar 

due to the hammer striking the end of the tool, and 

thus the even running of the shaft without undue 

racking is insured. 

It is evident that the instrument can be worked 

from any other power source instead of an electric 

motor. But the latter is found by far the most con­

venient. The hammer can be used in places which 

would be inaccessible to instruments of the pneu­

matic kind. 

The shaft is driven at high speed, and the motion Is 

kept uniform by means of a fiywheel situate� within 

the fiat cylindrical portion of the casing shown at 

the rear of the instru�nt in Fig. 3, which alsJ shows 

the too'1. This latter, t, F in the diagram� has a cylin­

drica'l portion, t, fitting into the anterior end of the 

instrument, and a thicker portion, F, · .of polygonal 

cross-section, preventing the tool from entering be­

yond the shoulder formed by this polygonal portion, 

except in so far as the collar against which that 

shoulder presses is forced inward agains� the spring 

behind it by the hand holding the instrument. By 

this arrangement the workman is Ecnabled to regulate 

the blows of his instrument. 

A Corner ot the Batter.Y�R.Oum. al liearl'sContent. 

developed into a vast in-
dustry. So formidable has the business grown, that 

it has been found necessary to find a substitute for 

the sun for the purposes of printing, not only for 
the reason that the sun is more or less an uncer­

tain commodity, but because he can not be induced 

to work overtime. no matter how serious the emer­

gency. 

Naturally the electric light has been resorted to, 

and while it is somewhat slower than the sun, prints 

can be turned out night and day .
. 

These machines are 

The !Siphon Recorder. 

The StaUon at Heart's Content. 

45 
of recent Invention, and it is by their use that certain 

large photographic plants are enabled to hang up 

signs reading something like this: "Blue-prints mado 

on short notice. Night or day. Rain or shine." 

A BLUE·PRINT-MAKING MACHINE. 

Probably the most complete of these machines is 

one which is continuous in its operation, and which 

is fed by the operator with great lengths of tracings 

and blue paper in much the same manner as the wash­

erwoman feeds the wet clothes into the wringing ma­

chine. This is known as the Federal, and is shown in 

the accompanying cuts in perspective as well as sec­

tion, clearly revealing its operation as well as its 

general appearance. The large wooded drum, around 

which the tracings and printing paper pass, is moved 

either by a connection with the shafting or by an elec­

tric motor mounted on the apparatus, the speed of 

the drum being regulated by a device shown on the 

top of the machine. A traveling apron of transparent 

material takes the place of the glass in the printing 

frame of the ordinary type, and as it is under tension 

at all times, it insures an eyen and close contact at all 

points. This apron is wound on a small drum at the 

top, and after passing along the large drum where 

the contact and exposure take place, it is wound up 

on the drum below; after the printing operation has 

been completed it is rewound by hand back on the 

upper. drum. In the rear of the machine are three 

arc lamps with refiectors, which concentrate the light 

on the tracings which, with the exposed prints, drop 

out into the box in front. The blue paper may he 
kept in a roll ready for use on the upper front part 

of the machine, or may be fed in small sheets with 

the tracings where the work being done is of ordinary 
size. 

These machines are made in two widths, thirty and 

forty-two inches, and the apron supplied with them 

is seventy feet long, and prints of this size can be 

made as readily as smaller ones where it is desired. 

The ability to make prints of this size greatly n"._ 
Iarges the sphere of usefulness of the blue-print. 

A feature of this machine quite as valuable as Its 

capacity for making large prints is the fact that it can 

tJUl JIRST ATLANTIC CABLE STAtION IN AllBRICA.-[See next page.l 
Sections of the Cable at the Shore 

End and Deep-Sea Portions. 
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be readily turned into a sun-printing machine_ At 
such times as the sun is available this represents an 
economy of some considerabie moment, for it not 
only saves the cost of the current, but also makes 
the prints somewhat quicker, thereby increasing the 
capacity of the apparatus. 

So general has the use of blue-prints become, that 
it is now one of the features of the business of the 
cabinet maker and office furniture manufacturer to 
build cabinets designed especially as a receptacle for 
these sheets. For large offices they are generally de­
signed to meet the particular requirements of the 
establishment, and are necessarily quite extensive. 
Smaller sizes are, however, carried in stock by the 
larger dealers in this sort of materiai. The cabinets 
consist of a series of receptacles of varying sizes, 
with the openings protected by means of hinged and 
falling doors. I n  the center and toward the top is a 
small drawer, with an index system in which a record 
of  each print in the cabinet is kept. The top of the 
cabinet offers a smooth fiat surface for the examina­
tion of the prints_ 

• I e • •  
THE FIRST ATLANTIC CABLE STATION IN AMERICA. 

It is a curious coincidence that. the first signa� sent 
from the Old World to the New by means of wireless 
telegraphy should have been received not far from 
where the first Atlantic cable m essage was also re­
ceived. Signal Hill, which marks the entrance to the 
harbor of St. Johns, Newfound'land, was the site of 
the first Marconi station in this country. On the shore 
of Trinity Bay on the northeastern coast of the same 
island is located a little village bearing the attractive 
name of. Heart's Content. In it  reside less than a 
thOlisand souls, and it differs little in appearance from 
other Newfoundland settlements, with the exception 
that the houses are somewhat more pretentious and it 
does not contain as many fiakes for drying codfish. 
This is because the town owes its existence to the 
fact that it is one of the terminal points for the cables 
which extend between the eastern and WJestern hemi­
spheres. Heart's COntent might be called the birth­
place of submarine communication, for in one of its 
buildings was received the first message sent under 
the seas-in which Queen Victoria congratu'lated the 
President of the United States upon this connection 
between the nations. The cablegram consisted of 
ninety words and required sixty-seven minutes to 
transmit, owing to the crudity and the imperfections 
of the apparatus. Shortly after being placed in opera­
tion the cable failed entirely as a means of communi­
cation. Seven years later the "Great Eastern" entered 
the harbor of Heart's Content, and another cable was 
completed, to be severed within a year. Again this 
famous steamship crossed the Atlantic with a third 
cable, and her crew finally spliced the one laid in 1865, 
so that the Newfoundland operators could receive mes­
sages over two separate systems, the newer one con­
taining no less than 4,000 tons of wira and c�vering. 

In the early days of the cable service the receipt 
of messages depended largely upon the operator:s eye­
Sight, as the words were indicated by electric fiashe§ 
of different lengths, which appeared on the surface of 
a small mirror. Then came the invention of Lord 
Kelvin-the siphon recorder-which has been in ser­
vice nearly thirty years, ' translating the breaks in the 
electric current sent under the sea into legible charac­
ters upon a roll of paper with which it is connected. 
So many communications are gOing to and fro between 
the two worlds that although other cables have been 
laid, a force of nearly thirty operators is required in 
this little town in the far North. They are divided 
into a night and day staff, and are in charge of a gen­
eral superintendent-Mr. Willi!lm Bellamy. 

The cable office is the principal building in Heart's 
Content-a plain two-story structure built of brick 
and stone. The principal apartment is the operating 
room, where are placed the siphon recorders and other 
instruments. ConsideraMe space, however, is required 
for the battery, as a large quantity of chemicals are 
required to fiU the several hundred cells used. These 
are phl.ced in racks in the battery room, and the ser­

. vices of one man are conti nually required to clean 
and replenish the jars. The cables are laid to the oper­
ating room through an underground conduit which is 
walled with masonry. The shore section and that 
which extends into shallow water is considerably 
smaller than the deep-sea cable, as it requires less pro­
tection. The one which was last laid consists of 
eighteen strands, each strand composed of seven iron 
wires forming a metamc sheath for the copper wires 
which convey the electric current. The copper is em­
bedded in gutta percha incased in hemp which is sat­
urated with a combination consisting principally of 
beeswax, paraffine, and oil ; this casing is surrounded 
by the iron wire, which is also covered with . a water­
proof compound. Several coatings of the hemp cover­
Ing are wound about the gutta percha, so that the 
copper wires of the deep-sea cable are really protected 
by five wrappings. The shore section differs from the 
deep-sea principally in the absence of the wiring on 
the outside. 
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The services of a repair ship are frequently needed, 

as the terminals of the cables are liable to be injureli' 
by the masses of ice drifting down from the Arctic re­
gions throughout the summer, as ' weli as by other 
causes, and a repair ship is. stationed in Trinity Bay 
ready for immediate service. The "Minia" is a schoon­
er-rigged steamship carrying three masts, so that sail 
as well as steam can be employed when under way. 
The sails, however, are principally utilized in "lying 
to" When the vessel is making repairs where the water 
is too deep to permit anchorage. She carries lengths 
of extra cable coiled in tanks specially built for the 
purpose, and is provided with a set of steam winches 
and drums for hoisting and lowering. Her equipment 
a'lso includes modern grappling appliances, electrical 
testing outfits, and in addition to the regular crew she 
carries several expert electricians and cable repaire�. 

- I e  • ., 
APPROACH TO THE NEW EAST RIVER BRIDGE . 

If the carrying capacity of a bridge is the true meas­
ure of its size and importance, then the new East River 
Bridge, . now known as the Williamsburg Bridge, is the 
largest structure of its kind in the world. The length 
of the river span from tower to tower is 1,600 feet. 
This is 110 feet less than each of the two great canti­
lever spans of the railroad bridge across the Firth of 
Forth, Scotland ; but although the Forth Bridge has 
longer spans and is 'a much longei' bridge from ap­
proach to approach, it does not compare in carrying 
capacity with the neW bridge across the East River 
which is now nearing completion. The Forth Bridge 
was Intended simply to form a railroad connection for 
a double-track road, and provision is made merely for 
two lines of track and two footpaths, the total width 
of the roadway being about 40 feet, whereas the floor 
system of the Williamsburg Bridge measures 118 feet 
between the hand rails on the outside of the roadways, 
and provision is made for four street railway' tracks, 
two elevated tracks, two 18-foot roadways for vehicles, 
two passenger footways, and two bicycle paths, or in 
other words the new bridge will have more than the 
capacity of a great city avenue. 

When the . bridge was planned some seven or eight 
years ago, the Bridge CommISSioners, profiting by the 
experience gained with the Brooklyn Bridge, decided 
not to build any terminal station at each end of the 
bridge, but rather to consider the bridge as a great 
connecting thoroughfare between New York and Brook­
lyn, over which the traffic, elevated, troHey, vehicular, 
and pedestrian, could pass to and fro ",'!thout the de­
lays incidental to bridge terminals. Of the various 
kinds of traffic that will seek the new bridge, only that 
of the elevated railways will approach it above the 
normal street level. Surface cars, street vehicle traf­
fic heavy and Ught, automobiles, bicycles, and pedes­
trians will enter the bridge approach at street grade. 
At the center of the bridge the trolley . cars and the 
vehicular traffic will cross the river at an elevation of 
140 feet above mean high tide ; and both the roadways 
and the car tracks wil� rise from street grade at the 
approaches to the highest point of the bridge at mid­
stream, on the regular grades corresponding to the 
curvature of the fioor system. The foot passengers 
and the bicyclists will travel on an upper deck of the 
brIdge, built at a sufficient height to clear the roofs of 
the troUey cars, while the elevated railways will enter 
the bridge approach at their normal elevation above 
street grade, and will continue above the approach on 
a l evel grade until they meet the rising grade of the 
bridge fioor system, . when they will pass over the 
bridge at the general level of the fioor; The position 
of the various tracks and roadways was shown by 
this j ournal very clearly, in an illustrated article pub­
Ushed in our issue of June 15,  1901. 

Now to bring these various classes of traffic into their 
proper relative positions on the bridge required care­
ful thought and judicious planning. The view of the 
bridge shown on the front page of this issue is drawn 
at a point near the anchorage on the Brooklyn side, 
and it shows how the traffic is segregated and brought 
to its proper relative position and level. In the first 
place, the fo�t passengers travel over the approach on 
a single passenger walk located on the center line of the 
bridge, until near the abutment, when the walk divides 
and passes to either side of the elevated structUl:e, the 
traffic toward New York taking the right and that from 
New York the qeft of the center. Bicycles and motor 
vehicles approach the anchorage on a central drive­
way, located beneath the elevated structure and above 
the passenger footpath, and at the point shown in our 
engraving the pathway divides, the bicyclists and 
motor cyclists bound for New York taking the right­
hand of the structure, and the travel from New York 
coming in on the left-hand side. At the anchorage the 
footwalk rises ' to the same level as the bicycle path, 
and diverges to join the latt�r, the bicyclists and foot 
passengers being separated by an iron railing. It wlll . 
be understood that although at the point chosen 
for lIlustration .the fioor of the elevated structure ' 
is located at a considerably higher level than the 
roadways and trolley tracks.  necessitating the use 
of columns of considerable length, the steep grade of 
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the bridge cause!!! the elevated and trolley tracks to 
rapidly approach a common level, until ultimately the 
bicyclists and foot passengers find themselves travel­
ing at a higher elevation than the roofs of the elevated 
cars. 

Our drawing also shows the architectural treatment 
which has been given to the bridge under the direction 
of the Municipal Art Commission. It hlcludes the 
tall finials at the tops of the towers, a softening of the 
hard lines of the stiffening truss portals, and the pro­
vision of the two cut stone 'shelters above the anchor­
age. The effect has been to greatly improve the bridge 
by softening the hard, angular effect which character-
ized the structure. 

. 

Three Bore A. irships for the St. L onls (Jontest. 
Three more airships have been invented and will be 

entered in the World's Fair aerial tournament to com­
pete for the grand prize of $ 100,000. 

W. M. Morris, a Monte Vista, Col. ,  mining engineer, 
is one of the contestants. His machine wil'l be 30 feet 
in diameter and 150 feet long when fully rigged. Alum­
inium will be the material used in its construction, but 
no gas bag will be used as in other fiying machines. 

E. A. Kindler, a Denver, Col.,  man, has completed 
a model for an airship and conducted a satisfactory 
test. He will enter it in the contest for the $100,000 
prize at the Fair . . Safety appliances are a feature of 
the airship. Canvas fiaps three feet wide extend en­
tirely around the balloon as on Stevens' airship. These 
a re limp except in case of sudden descent, when they 
open out like umbrellas or parachutes and are large 
enough to check descent to a gentleness devoid of 
danger should the gas bags fail complete1y. Motive 
power is furnished by a storage battery. The frame­
work, which is made of aluminium and light steel tub­
ing, with the motor, battery and propeller, which is 
six feet from tip to tip and has four blades, will weigh 
about three hundred pounds. A test was made recently 
of the model. The machine is said to have described 
a circle about fifty feet in diameter, rising, dipping, 
and finally descending to its moorings without a hitch 
in its mechanism. 

Streator, II'l . ,  will be represented in the aerial tour­
nament by an airship planned by Mr. Reiferscheid, of 
that town. Reiferscheid's machine consists of a bal­
loon pointed at both ends and lying in a horizontal po­
sition. Around this balloon are strips of aluminium 
strong enough to make a substantial framework. At 
each end are the propellers, six . in all, to be used in 
raising and lowering the machine and to assIst in 
guiding it. A six h.orse-power gasoline motor wHI 
provide the motive power and the balloon will be filled 
with ' hydrogen gas and hermetically sealed. Large 
fans will provide a safety device which will permit the 
ship to slowly descend in case the balloon collapses_ 

• .  e . •  
The British An&arctlc Expedition. 

On June 10, Sir Clements Markham, president of the 
Royal Geographical Society, lectured on the work of 
the British Antarctic expedition. Although he did not 
give much information in addition to that which has 
already been published, he did read a number of pri­
vate qetters containing some valuable · data. 

It seems that Commander Scott, on his ninety-four­
day sledge journey, reached latitude 82 degrees, 17 
minutes south, and longitude 163 degrees east, from 
which it would follow that the eastern coast line of 
Victoria Land, to which he adhered, extends almOl!t 
due south of Mount Erebus, his starting point, with 

. only a very slight defiection to the east. A range of 
mountains extended beyond this pOint as far as he could 
see in a southeasterly direction. Scott must have trav­
eled over 980 statute miles on this remarkable ·  journey. 
His most southerly point was only one mile farther 
from the South Po'le than the corresponding record for 
the North Pole made by Peary in the Arctic. The "Dis­
covery" was frozen in latitude 77 degrees, 50 minutes, 
or more than 500 miles further south than any ship 
ever wintered before. An extensive . land mass was 
found in longitude 15 2 degrees, 30 minutes west, to 
whIch the name of King Edward VI I.  Land was given_ 
Mountains tower above the land to a height of 2,000 
and 3 000 feet above the sea level. 

In the other sledge journey, which was undertaken 
by Armitage, ' longitude 157 degrees and 25 minutes 
east and latitude 77 degrees and 21 minutes south was 
reached. . Armitage penetrated Victoria Land almost 
due west and reached an altitude of 9,000 feet_ 

.. . . . . 
An old subscriber, in remitting for renewal of his 

subscription for the coming fiscal year, writes us 
humorously, as follows : ."A man might get along with­
out his shirt and could do without the cereals, Force 
and Oatmeal ' but I defy a man to get along without 
the SCIENTIF�C AMERICAN if , he wants to fatten his 
brains to meet men of brains . in the common walks of 
life. Give me the SCIENTIFIC AMERICAN, and I will go 
without my breutast. YOUl'§ always hungry for top 

knot food_" 
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Englneerl nc Note •• 

At the Ormesby I ron Works, Middlesborough 
( England ) an interesting experiment has been in 
progress during the past twelve months with a blast 
engine worked direct by furnace gas, and the success 
achieved has been eminently satisfactory. In order 
that the gas may be suitable for use in the engine, and 
to achieve the desired results, it is cooled down so 
that when it enters the engine its temperature does 
not exceed 68 deg. F. The gas when passed into the 
engine must not contain more than 25 grm. of dust 
per cubic meter. A certain speed of running in con­
junction with a certain volume of water is most advan­
tageous, and it would appear that any variation of the 
one or the other proves disastrous.  From the experi­
ments with this engine it has been demonstrated that 
blast-furnace gas presents no insuperable difficulties 
for successful emp'loyment in large gas engines. 

In view of the difficulty experienced by the British 
Admira'lty concerning the storage of steam coal for 
the navy by the ordinary wharfing, whereby the fuel 
deteriorates in its calorific value, some important ex­
periments are being made to ascertain whether the 
coal can be better preserved by , storage under water. 
It is contended that when the steam coal is sub­
merged its calorific quality is preserved. For this 
purpose five large wooden cases have been constructed '  
each has been filled with two tons of fresh Welsh 
.steam coal, and sunk in Portsmouth Harbor, where 
they are to remain in a considerable depth of water 
for a year. A similar quantity has been stored upon 
the land in the orthodox manner. At the expiration of 
the twelve months the coal will be raised and, together 
with the hnd-stored coal, will be tested ' to determine 
whether the submerged coal has retained its steam­
raising capacity better than the land-stored fuel. 

The inventors of devices for preventing railway col­
lisions flourish in Germany as well as in the United 
States. It seems that two German engineers, H. Pfir­
mann and Dr. M. Wendorf, have invented an appa­
ratus, which underwent a successful trial recently on 
a '  specially prepared section of ' the Sachsenhausen­
Goldstein !railway near Frankfurt-on-Main. Dr. Max 
Wendorf himself supplied the necessary 'locomotives, 
and the trial took place on a section of line containing 
a curve. The principle of the invention is as follows : 
Along the middle of the track runs an insulated metal 
rail, which is connected with the locomotive by means 
of a running contact. In the ' rail resistances are in­
serted, and these are overcome as soon as the locomo­
tive approaches another engine, or a signal or crOSB­
ing, which are also fitted with the same contrivance. 
If, for example, two engines are traveling toward each 
other on the same rails, then-and the distance is no 
object-each engine is immediately electrically con­
nected with the other, a red light is fiashed, and a 
bell is sounded to warn both engine drivers that danger 
is ahead. 

According to the Zeitschrift des Vereins Deutscher 
Ingenieure, it has been ascertained by Herr Scholter, 
manager of the Nuremberg-Furth trainways, that 
the resistance of fiywheels is very far from being a 
negligible quantity. This resistance may be divided 
into two parts ; that exerted by the friction of the 
air against the rim and that due to the displacement 
of the air by the arms ; the latter being by tar the 
m ore important of the two. In the central station 
of the trainway there are two horizontal, tandem com­
pound engines developing 450 horse power at a speed 
of 95 revolutions per minute. Each has a strong 
fiywheel whose arms are formed of a double T with 
a central web set parallel to the center line of the 
shaft. The rotation of these fiywheels produces a 
strong current of air which seemed to indicate the 
existence of a considerable resistance. The suggestion 
was made to cover' the two faces with a smooth pr� 
tection of sheet metal, which was done. In order to 
determine the difference iil. the resistance under the 
two conditions, with and without the covering, one 
dynamo was made to serve as a motor to drive the 
unloaded engine. With the fiywheel in its original 
condition, the work required was 13,300 waits, while, 
after the wheel was covered, only 9,874 watts were 
needed-a difference of 3,426 watts or about 5.7 horse 
power. The cost is  then estimated, which may be 
reduced to American standards as follows : Consider­
ing the engine to be running 17 hours per day for 365  

days in the year on a consumption of 2 pounds of  
coal per  horse power hour ; the ' coal burned for the 
development · of the power to overcome flywheel re­
sistance will be about 35 tons, which at $ 2  per to)1 
will be $70.00 per year. As the cost 'of covering the 
fiywheels is an insignificant amount, the flgures given 
above may be taken to represent a net annual saving. 
As long ago as 1888 Prof. Brauer, of Darmstadt, called .  
attention to ' the advisability of filling in the space 
between the arms of fiywheels and cited an experiment 
made by Inglis on a 630 horse power engine in which 
indicator cards showed a saving of 30 horse power 
or 4.8 pc,r cent due to a reduction of flywheel re­
sistances. 

Scientific American. 
ElectrIcal N ote •• 

According to the Street Railway Journal, the trolley 
system is being extended in Rome. The clanging of 
bells may now be heard in many of the ancient high­
ways formerly trodden by the army of the Senate and 
the people of Rome. The seven hills of the city have 
created considerable difficulty in the way of electric 
railway construction. This has been especially true 
of the Quirinal hill, which formed a serious barrier 
between the old part and the new parts of the city. 
This difficulty has ' been finally overcome by construct­
ing a tunnel under the Quirinal, upon which is the 
royal palace. The eastern end of this tunnel com­
mences near the Art Museum on the Via Nazionale, 
and emerges at a point near the Piazza da Spagna near 
the Piazza Colonna and the Corso. 

The New York Telephone Company has recently 
put into service a telephone automobile truck which 
is used in hauling the large reels of covered cable 
which are placed in the conduits under tlie surface. 
These reels are hauled to all parts of the city by this 
vehicle, but upon being delivered the wagon offers 
the mechanical means of drawing the cables through 
the holes. The front end of the truck is fitted with 
a device made of channel iron, which is sunk into the 
manhole, affording a rigid support for the pulleys over 
which the hauling cable runs. The cable drum by 
which this work is done is located under the driver's 
seat, and has six speeds varying from 10 to 40 feet 
of cable per minute. The total weight of the vehicle 
is  4% tons, of which 2,800 pounds is  battery. With 
one charge of the batteries, this truck is guaranteed 
to carry a load of flve tons for a distance of 15 miles 
and to supply the power for placing the wire under­
ground. When the cable-hauling machinery is not 
to be made use of, the load can be transported a dis­
tance of 25 miles. The vehicle has proven to be very 
economical in service, and does the work of 'two gangs 
of men working under the old system.  

It is pointed out in Nature that, although the electro­
chemical equivalent of silver has been the subject of 
several very careful inv estiga.tions, the results ob­
tained by different experimenters indicate that the 
quantity of silver deposited by a given quantity of 
el;).:;tricity is dependent to a certain small exteut 

. on the form of voltameter and on the conditions under 
which this is  employed. Richards and Heimrod 
( Zeitschrift fur physikalische Chemie ) have investi­
gated minutely the cause of these differences and 
find that the most important disturbing factor in the 
ordinary silver voltameter is the formation of a com­
plex silver ion at the anode which diffuses toward 
the cathode, and by its decomposition increases the 
quantity of silver deposited at the cathode. An im­
proved form of silver voltameter is described in which 
the anode and cathode are separated by a porous cell 
which prevents the diffusion of the anode solution to 
the cathode, and the accuracy of the results obtained 
by the use of this instrument is demonstrated by 
several series of experiments. As a result of thid 
investigation it appears that the electro-chemical 
equivalent of silver as determined by Lord Rayleigh's 
voltameter is at least 0 .05 per cent too high, and that 
the quantity of· electricity associated with one gramme 
equivalent must now be taken as 96,580 coulombs. 

Owing to the rise in the price of coal during the 
last few years, M. Th9rmann, a prominent Swiss engi­
neer, wished to flnd out whether it would not be an ad­
vantage to use electric energy, furnished by hydrauliC 
plants, over the whole of the rai'lroad system of 
Switzerland. After investigating the subject he pub­
lished a report which has awakened considerable in­
terest and will no . doubt bring about some practical 
results in this direction. He finds that the substitution 
9f electricity for steam on the railroads is  quite prac­
ticable and has many advantages, although it will not 
bring about any considerable reduction in the cost of 
operating the roads. The flve main railroads now ex­
isting in Switzer'land require over 30,000 horse power 
daily. In order to organize a complete .electric ser­
vice it will be necessary to obtain about 60,000 horse 
power in the shape of alternating current of high 
tension, not counting ' the reserve supply · which is  in­
dispensable. Not taking into account the considerable 
number of falls which are not utilized in the country, 
there exist already 21 large hydraulic plants which 
can give a total of 86,000 ' horse power. These inC'lude 
the plant of . Siel, near Linsiedl, which has a capacity 
of 20,000 . horse power, the Laufenburg plant, . on the 
Rhine, giving also 20,000 hors&� 1>ower, then five others 
giving each 5,000 horse power; �'etc.  He enumerates 21 

plants which will be more than sufficient to supply the 
energy for the Swiss railroads. The cost of changing 
over the system would of course be considerable and 
this may be estimated at thirty-two millions, which in­
cludes eight millions for. rol1ing stock, fourteen for 
lines and ten for the various sub-stations. It is to be 
noted, however, that the adoption of the eleCtric sys- . 
tem would . have the great advantage of doing away 
with the present consumption of coal , which is now 
imported from outside, and that the use of hydraulic 

41 
energy would be of great benefit in 'developing several 
branches of the national industry. 'l'he publication 
of tWs report aroused . considerable attention in dif­
ferent quarters, and already one of the railroad com­
panies has applied to the government for .an authoriza­
tion to use electric trains on a trial stretch of road 
twe'lve miles long. 

. .. .  ' . 
Finance. oC the Year. 

The Treasury department's figures for the fiscal year 
show that the excess of receipts over expenditures was 
$52,710,936, which may be compared with $9 2,000,000 in 
1902 and $77,000,000 in 1901. Income was $558,887,526, 
and outgO $506,176,590. Owing to the repeal of war 
taxes, the interna'l revenue receipts were reduced by 
nearly $42,000,000, but the receipts from customs show 
a gain of about $29,500,000. This is due chiefiy to en­
larged imports of materials to be used by manufac­
turers, and of some finished products which could not 
be obtained from our own factories without much de­
lay. It indicates activity rather than idleness in our 
own industries. While the total revenue was less than 
that of 190 2  by $3,500,000, there was an addition of 
$35,000,000 to the expenditures. Of this increase, $15,' 

000,000 is to be charged to the navy and $6,000,000 to 
the army. The treasury's available cash balance at the 
end Cif . the year was $231,415,000 and the total amount 
of gold in the treasury was $631,639,000,  an increase 
of $71,000,000 in twelve months. At the end of the 
year the national bank circulation had risen to $413,-
670,650,  the addition for the year amounting to $56,-
000,000, or nearly 16 per cent. The treasury's fig­
ures do not inC'lude the revenue ( $ 134,268,000 ) and the 
expenditures ( $138,885,000 ) of the Post Office depart­
ment. Here a deficit of $4,617,000 is disclosed, against 
$ 2,961,000 last year. 

.. � . . . 
IlDportant Egyptian Discoveries. 

Prof. Flinders Petrie announces some important dis­
coveries made while excavating at Abydos. At a depth 
of about 20 feet, an old temple site was discovered, in 
which the ruins of ten successive temples were found, 
ranging in age from about 500 to about 5,000 B. C. 
So far as religious discoveries are concerned, it would 
seem from some relics found that Osiris was not the 
original god of Abydos. Up to the twe'lfth dynasty 
Jackal, god of Vpuaut, and then Khentamenti was hon­
ored. Abou.t the fourth dynasty the temple was de­
stroyed, only a great ·hearth of burnt offering remain­
ing, full of votive clay substitutes for sacrifices. This 
confirms the account given by Herodotus that Cheops 
had closed the temples and forbidden sacrifices. An 
ivory ' statue of Cheops was found, which shows for 
the · . first time the face and character of the great 
builder who made Egyptian civilization what it was 
for thousands of years after. 

. . . I .  
The C u rrellt SupplelDent. 

Pope Leo X I I I .  is the subject of the opening article 
ot the current SUPPLEMENT, No. 1437 .  The events of the 
great Pontiff's life are narrated fully and accurately. 
An account is also given of the wonderful Vatican 
palace, the residence of the Popes. A machine for 
carving wood moldings is  described. Mr. A. E. Potter 
tells something of interest about marine engines . .  An 
article on self-igniting devices for coa,l-gas should not 
be without value. OptiCians will find of interest a dis­
cussion or ' the aberration of the sphericity of th'e eye. 
In an excellent article by the Paris Correspondent of 
the SCIENTIFW AMERICAN, the famous Serpallet racers 
are analyzed. Mr. James Alexander Smith tel ls  how a 
circular computing scale can be simply made. Dr. 
Fleming continues his admirable exp'lanation of Hert­
zian Wave Telegraphy. 

,. , . '  . 
Most of the experiments made with X-rays, whether 

in connection with the germination of seeds, helio­
tropism, or chlorophyl formation, have failed to yield 
positive o!, satisfactory results. Circulating proto­
plasm, however, seems to be sensitive to the effect of 
X-rays, and, as H. Seckt has shown, the movement is 
hastened and prolonged thereby. The protoplasm of 
isolated hairs of Cucurbita pepo and Traaescantia vir­

ginica showing sluggish movement quickened under 
the influence of X-rays. A positive result was a'lso 
obtained with Mimosa puaica ; at a distance of about 
one foot from the tube the leaves began to close after 
being subjected to the rays for twenty minutes. In 
the most favorable cases the closing of the leaves could 
be followed from the youngest to the oldest, and the 
fall of the petiole ensued in due course.-Berichte der 
Deutschen Bot. Gesellschaft. 

• I e ,  • 
Th� Patent Office's work during the past year has 

been in every way remarkable. The number of patents 
issued amounted to 29,329, whereas last year's patents 
nu mbered only 26,031.  The trade marks registered . 
show an increase from 1,864 to 2;194.  The recent court 
decisions, which hold tha.t designs are to be restricted 
exclusively to ornamental things, have resulted in a de­
crease in the number of deSign patents gr:anted. 
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THE NBW LINER 
" ARABIC:' 

A notable addition 
to the fleet of great 
Atlantic passenger 

Scientific Amerfcaft JULY 18, 1903. 

and cargo steamers is 
the "Arabic" of the 
International Mercan­
tile Marine Com­
pany's White Star 
Line. The "Arabic" 
sailed from Liverpool 
on her maiden voyage 
on June 26, and 
reached New York 
after a passage of a 
little over seven days. 
The accompanying ex­
cellent photograph of 
the new steamship 
was made while slie 
was in drydock at 
Liverpool shortly be­
fore starting on her 
first voyage. The 
"Arabic" is a repre­
sentative of the type 
of Atlantic liner that 
seems to be becoming 
especially popular and 
profitable. In general 
her lines are like 
those of her giant sis­
ters, the "Celtic" and 
"Cedric." She is ex­
celled in size by these 
two vesse'ls, which are 
of 20,000 and 21,000 
tons respectively, by 
the 17,000-ton "Ocean­
ic" of the same line 

Length, 600 feet ; breadth, 65 feet ; depth, 44 feet ; cargo capacity, 16,500 tons ; horse power, 10,000 fspeecl, 17 knoiB. 

The first-class dining 
saloon is on the up­
per deck, and all the 

·first-class accommoda­
tions are amidships. 
The second-class pas­
sengers-to w h o  m 
·more and more atten­
tion is being given in 
successive new Atlan­
tic liners-have their 
quarters immediately 
aft of the first-class. 
The third-class pas­
s engers are provided 
for aft of the second­
class, while there are 
also some third-class 
accommodations for­
ward. .Perhaps it is 
in the quarters as­
signed to third-class 
passengers that the 
greatest ir.novations 
are noticeable. When 
t h e  reconstructed 
White Star liner "Ma­
jestic" returned to 
the Liverpool - N e w  
York service recently 
after an absence of 
more than a year, vis­
itors who inspected 
her remarked that her 
third-class accommo­
dations would have 
been a revelation of 
'luxury to second-class 
travelers of no more 
than a decade ago. 

and by two or three 
of the swift German liners, but a,side from these she 
is larger than any other vessel in the Atlantic trade. 
Her gross tonnage is 15,300 ; her length is 600 feet, 
her beam 65 feet, her depth 44 feet, and her cargo 
capacity 16,500 tons. In the design of the "ArabIc" 
no effort toward ' attaining extreme speed was malle. 
She was designed to make 16  knots, but on this her 
maiden trip 
she averaged 
over 17 knots 
for 24 hours, 
and was well 
ovet her con­
tract speed for 
the whole ' voy­
age. She i s 
equipped with 
t w i n  - screws 
and two sets of 
quadruple - ex­
pansion e n ­
gines of 10,000 
horse power, 
and with her 
great cargo ca­
pacity is ex­
pected to be an 
exceptiona I I Y 
steady vessel. 
H e r  owners 
say that her 
engine power 
is ample to en­
able her to 
keep to her 
schedule l' e­
q u i r e m e n t s  
with thorough 
regularity. Her 
q u a  d l' u pIe­
expansion en· 
gines are ar· 
ranged on the 
balance prinCi­
ple, and the 
vibration was 
scarcely 
ticeable .  

n o  -
I n  

THE NEW WHITE STAR LINER " ARABIC." 

tric plant ; her cabin staterooms are warmed by elec­
tric heaters, and she is ventilated throughout by 
electrically-driven fans. The very roomy staterooms, 
which are a conspicuous feature of the "Cedric" and 
"Celtic," are duplicated in the "Arabic." She has a 
continuous shade deck fore and aft, with three tiers 
of deck houses and two promenade decks above them. 

The "Majestic's" quar­
ters were remodeled 

after those of the new "Arabic." There are no open 
berths in the steerage, or third-class as it is now 
called, but the space is  divided into two, three, and 
four-berth rooms, all thoroughly ventilated and kept 
as clean and well painted as the first-cabin quarters. 
The third-class passengers have a comfortable dining 
saloon, in which the tables are fitted with revolving 

chairs quite af­
ter the accepted 
cabin fashion. 

While the 
"Arabic" pre­
sents no strik­
ing departures 
in construction 
and equipment 
from her suc­
cessfu� proto­
types, t h e  
"Cedric" and 
"Celtic," s h e 
represents the 
steady advance 
i n the direc­
tion of com­
f o r  t ,  steadi­
ness, and mod­
erate s p e e  d 
which seems to 
be the trend of 
the times i n  
big passenger 
ships. Like the 
other White 
Star ships, the 
"Arabic" w a s  
built in the 
H a r l a n d  & 
Wolff yards at 
Belfast. 

• • •  
THE 

" GLENIFFER." 
BY OUR GLASGOW 
CORUESPONDE XT. 

the minor fea­
tures of her 
c o n s t r u c ­
tion and equip­
ment the "Ara­
bic" embodies 
a number of 
new and im­
proved f e a -
tures. She car­
fles a very 
complete elec-

Length on deck, 187 feet 6 inche. ; on waterline, lU feet. Beam, 27 feet. Draught, 17 feet. Length from tip of boom to tip ot bowsprIt, 224 feet. HeIght from water to top of 
maintopmast, 141 feet. 

G e n e r a l l y  
'speaking. when 
a yacht owner 
or prospective 
owner sets out 
to break any 
of the design­
ing or building 
l' e c o r d  s, he 
starts with a 
clear idea of 
what the ap­
pearance of the 
vessel is likely 
to be and with 

" GLENIFFER," THE LABGEST AND FASTEST FORE-AND ·AFT SAILING. YACHT EVER BUILT. AVERAGE SPEED RECORDED FOR 100 
IUfOrS, WHEN REACHING, 16 KNOTS PER HOUR. 
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at least some idea of the figure to which the cost of 
the ' contract is likely to run. The building of the 
schooner yacht "Gleniffer," the largest two-masted 
schooner ever built purely for pleasure, was, however, 
undertaken in a different fashion. Her owner, Mr. 
James Coats, Jr .. of Ferguslie, Paisley, Scotland, takes 
his yachtin� on rather original lines. He has done 
much to further the nautical sport in Scotland, and 
something for the cause of international sport, for he 
was owner of ' the 10-tonner "Madge," the most success­
ful British boat ever sailed in American waters. It is 
one of his peculiarities that he never sells a boat, and 
the result is that notwithstanding the generous man­
ner in which he has presented steam and sailing yachts 
to many. relatives and friends, he still stands in pos­
session of over a dozen yachts, steam and sail. Next 
to the "Madge," which was laid up in America and 
allowed to rot after a phenomenally successful career, 
his best known boat was the cutter "Marjorie," which 
played a prominent part in British yachting twenty 
years ago. "Marjorie" was gradually outclassed, and 
when Mr. C oats decided to build again, he had lost his 
keen zest for racing' and decided to procure a craft in 
which he could enjoy the maximum of comfort when 
cruising. 

He figured out therefore the amount of accommoda­
tion which he required aboard, and commissioned Mr. 
George L. Watson to build him a boat which would 
provide it. So generous were his ideas in this direc­
tion, that the natural method of meeting them would 
have been to build one of the large steam yachts in 
which our mil'lionaires now seek pastime. Mr. Coats 
is, however, old-fashioned enough to cherish a deeply­
rooted dist:lste for the steamship, and his orders were 
that the new vessel should be canvas-driven. The fact 
that the building of a shapely hull round the generous 
accommodation which he had sketched would produce 
the largest sailing yacht ever built did not alter his 
plans, and the result was the

' 
production of the sChoon­

el� "Gleniffer," which has been for some time the most 
notalYle yacht of the whole Clyde fieet. 

The 90-footers built for "America" Cup racing are _ 
generally considered as going to the limit in sailing , 
yachts, but these fall a long way short of the dimen­
sions of this magnificent schooner. From figurehead 
to taffrail "Gleniffer" measures 187% feet, over 50 feet 
longer than "Columbia." The beam of the schooner 
is 27 feet, and her draught 17 feet, while her measure­

'ment by the Thames rule works out at about 450 tons. 
It is  in displacement that her extra bulk as compared 
to the Cup racers is special'1y apparent, for while the 
cutters are severely undercut below water, "Gleniffer" 
is comparatively long-keeled and deep-bodied-the very 
ideal of a vessel intended for , cruising. 

In general outline and in section, the yacht has a 
striking resemblance to the "Thistle," which was sent 
across the Atlantic in 1887 to race for the. "America" 
Cup. The profile forward is almost identical, for in 
deSigning it Mr. Watson abandoned the modern spoon 
bow and w ent back to the more gracefu'l clipper or 
swan-neck bow of ten or a dozen years ago. Above the 
. :water the stem shows distinctly hollow, but about the 
water-line it sweeps into a convex curve which is car­
ried down into the lower keel plates. From the ' end 

"ot' this curve the keel runs with little or no increase of 
draught back to the heel of the stern post. The stern­

. post is l ess raked than has been the rule in recent 
productions, and it cuts at top through a fairly long 
and very graceful counter, which rises with a good 
deal o f  spring and gives an overhang aft of about , 27 
'feet. The f9rward overhang measures about 1 6 %  
feet. 

One hundred and fifty tons of 'lead is required as 
ballast to steady her against her enormous spread of 
sail, and this is carried inside, most of it being in one 
solid. ingot. Compared with the yachts of mod­
ern design she looks high in the topsides, but this i s  
accounted for b y  t h e  fact that instead of the usual 
apology for a rail her decks are set round with a 
serviceable gunwale 2 feet 6 inches high; The deck 
has been kept as clear as possible, and is  broken only 
by a small smoking qounge at the galley, which is sit­
uated amidships. 

In the construction of the yacht nothing has been 
sacriflced for lightness or spee'd. The materials are 
all of the ' best procurable, and the scantlings are in 
every case in excess of what are demanded for .tl:!e 
highest class at Lloyds. Under water the plates are 
overlapped and riveted in the usual way with a double 
row of rivets, but in the topsides the plates are butted 
and strapped inside, leaving a beautifulqy smooth sur­
!:lce. The elaborate scale upon which the flttings be­
low are carried out gives the best possible proof that 
the yacht was designed primarily for comfort and con­
venience in cruising, and one advantage of the sailing 
yacht is shown in the fact that the "Gleniffer" has 
mor.a spacious cabins and better accommodation than 
many steam yachts two or three times her size. A 

passage 3 feet 6 inches wide leads from the companion 
to the main saloon, a large and airy apartment which 
extends the ,whole "'�'ladth of the yacht amidships, . and 
is so designed that it may be divided by curtains into 
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dining and drawing cabins or used as one big saloon. 
Abaft of this, on the starboard side, are the owner's 
private apartments, consisting of library, sleeping cab­
in, and bathr'Oom, alI of these being airy, well-lit 
cabins of about ten feet square with seven feet of head­
'room throughout. OpPosite these on the port side are 
guests' cabins, planned' in somewhat similar style, and 
consisting of four cabins with bathrooms, cloakrooms 
and ' smokeroom adjoining. Aft of these again are two 
ladies' cabins, handsomely fitted and provided with 
everything necessary for the comfort of lady guests. 

Forward of the main saloon are the officers' quarters 
-a snug little cabin for the skipper, and three others 
which give accommodation for the half dozen officers 
who assist in the command. Alongside these are the 
'steward's pantry and storeroom, which communicate 
by means of a small hoist with the galley on deck. 

The crew of thirty-four men is excellently housed 
in a commodious and airy forecastle. Under the cabin 
fioor is a lower deck running the whole length of the 
vessel, with about five feet of headroom. ' Sails and 
all the lighter stores are carried here, while water 
and oil , tanks, cables and heavier stores are carried 
under this again. 

As might be anticipated from her great length and 
sail spread of 18,000 square feet, the "Gleniffer" has 
made some exceptionally fast passages when going 
free. Once, off the east coast of Ireland, she logged 
16 knots an hour over a measured course of 100 miles 
from light to light ; and last year under similar 'con­
ditions off the Hebrides she made the same speed over 
a slightly shorter distance. This pace i s  probably the 
greatest ever attained by any ship carrying full sail 
in a moderate breeze. 

. · e , . 

THE AUTOMATIC RESTAURANT. 

, We have slot machines that sel'! us candy and chew­
ing gum, slot machines that sell collar buttons, slot 
machines by which we can be weighed, and slot ma-

" chines which 'set a phonograph or music-box in motion 
and soothe us with the latest popular airs while we 
wait in the railway station or ferry house. Now we 
have the automatic restaurant, a gigantic slot machine 
01" combination of slot machines from which we can 
purchase food and drink. 

To the American, who is now so accustomed to me­
chanical cont�ivances ' that he no longer is astonished 
by their performances, this ' automatic restaurant is but 
tlie 10gica'1 development of the automatic vending ma­
chine. The wonder is that this idea ' is not of Ameri­
can, but of German, origin. Automatic restaurants 
have been a familiar sight in many of the more promi­
nent ' European cities for the last nine years. 

New York's ' restaurant, in ' prinCiple, is very much 
the same as those of the German towns. It is fitted 
up much more ' elaborately, however. Its electric 
lights, its daZzling mirrors, and its resplendent marble 
outshine everything on Broadway. The average cafe 
which to the country visitor seems to be illuminated 
with extravagant splendor, is  but a dismal vlace com­
pared with it . 

The man who walks into the automatic restaurant 
with the idea that he can sit down at a table and order 
what he likes from a waiter, will be sadly mistaken. 
There are no waiters in the usually accepted sense of 
that term. The two or three white-aproned men who 
nonchalantly roam around without apparently much to 
do are there not to serve meals, but to remove the emp­
ty dishes. You must serve yourself. You buy your por­
tion of meat or soup, your glass of beer or wine, or 
your cup of coffee, and you carry what you have bought 
to your table. If you are in a hurry, you may stand 
and eat, and enjoy what is popularly known as a "per­
pendicu'1ar meal." 

In describing the automatic restaurant, it may be 
well to divide its various appliances into three classes. 
The first class of machines sell hot food by means of 
coins and checks ; the second dispense c�ld food ( sal­
ads, desserts ) by the use of coins alone ; and the third 
sell liquids ( beer, wine, coffee, whisky, liquors, etc. ) '  
by the use o f  coins alone. 

The restaurant comprises two floors, or rather a floor 
and a basement. On the upper floor the patrons pur­
chase what they desire ; in the basement the food is 
cooked or otherwise prepared, and lifted to the floor 
above by means of elevators. ' 

The operation of the elevators may best be eXIJlained 
by describing the process of purchasing food. The 
bill of, fare is printed upon a board in which the slots 
are located. Each slot bea!'s , fi reference letter. Oppo­
site slot A, a small placard is pasted which gives the 
name of the particular dish to be purchased by. drop­
ping a coin in that slot. Similar legends are printed 
upon the placards pasted opposite slQts B, a, D, etc. 

After the desired dish has been selected, a coin of 
the proper denomination is dropped into the corre­
sponding s1ot. A handle is pulled, which rings a bell 
in the basement, and signals the, attendants. Simul­
taneously a brass checl� is delivered. The coin has 
iropped down 11 chute, which lies adjacent to the ele­

vator and is held in place at the bottom by a retaining 

device. By counting the number of coins as they lie 
side ' by side above the retaining device, the attendants 
know e<cactly how many dishes of that particular food 
are wanted. As each dish is served, the retainin g , de! 
vice is released, so that a coin drops into a receptacle, 
leaving behind a number of coins corresponding to the 
number of dishes still to be served. The food, at­
tractively served in neat china ware, is placed on a 
siIvered metal tray in one of the compartments of the 
elevator A ( Fig. 3 ) .  The shaft of the crank D is ro­
tated, and carries at its end a bevel gear G meshing 
with the bevel gear E. The shaft upon which the 
gear E is carried is provided with a sprocket wheel 
about which a chain J passes, which meshes with the 
sprocket F in the frame C, carrying the crank shaft, 
and likewise with the sprockets L and K in a frame 
at the upper end of the elevator. A counterweight H 
facilitates the raising and lowering of the elevator. 
After the silver tray has been placed in one of the 
compartments of the elevator A, the crank D is turned' 
in order to raise the elevator to the floor above. The 
purchaser sees his dish as it lies in the elevator behind 
a glass partition ; he cannot reach it, however, because 
it has been lifted somewhat above the discharge open­
ing. Not until he has dropped his brass check into 
a second s'1ot" bearing a reference letter corresponding 
to that of the coin slot, and pulled another handle, 
will the elevator descend sufficiently to enable him to 
obtain his purchase. After the elevator has descended, 
the food is removed in the manner shown in Fig. 5.  

Here, one' peculiarity in the slot mechanism of the 
automatic restaurant should be mentioned. Spurious 
coins, as well as coins of improper value, fail to oper­
ate the mechanism. An honest slot machine is proba­
IYly as rare as an honest man. The automatic restau­
rant machines, however, are far more trustworthy 
than many a human being. Coins of improper value 
which have been erroneousiy inserted are returned. 
The purchaser is not cheated. 

Cold foods, such as salads and desserts', are placed 
upon the elevators of another section and raised to 
the purchasing floor in full view, protected, of course, 
by glass partitions. In order to purchase what one 
desires, it is necessary simply to drop a coin in the 

oBl,ot and to pull a handle. The elevator then descends 
one step so that the particular salad or dessert can 
be withdrawn from the discharge opening just as . in 
the previous case. No checks are here used, since the 
dishes are cold and the attendants be'1ow need not be 
informed of the particular kind of food desired. 

The liquor-dispensing machines have for their most 
interesting feature a self-measuring valve by means 
of which an amount of liquor is dispensed which is 
the exact equivalent in quantity of the value of the 
money received. It is rather curious to observe that 
for a five-cent piece a glass of beer-;-no more and no 
less-runs out of the faucet. Kiimmel, Benedictine, 
and other liqueurs are sold with like mechanical accu­
racy. The glasses are brimful ; not a drop too mucll 
trickles out of the cask. 

When a beer-cask is nearly emptied, a bell is  aato­
matically rung to call the attention of the attendants 
in the basement to its condition. 

In Fig. 7, a general view of the automatic valve is 
presented. A is a box which contains registering me­
chanism, from the dial of which can be immediately 
ascertained exactly how many cups of coffee, glasses 
of beer, wine, whisky, or soda-water, as the case may 
be, have been sold , by the particular machine . in ques­
tion. B is  a money-chamber into which a coin drops 
after it has fallen through the chute L. C is a gear­
wheel which meshes with a pinion operating the regis­
tering mechanism contained in the box A. As the 
gear wheel C is moved in response to the movement 
of the lever K, the registering mechanism in the box 
A wil'l be actuated. D is a cylinder within which is a 
cone containing exactly the measure of the liquid to 
be sold. H is a drain-pipe from the cone. By operat­
ing the lever K, which is released as the coin enters 
the money chamber B, the cone is turned so that an 
opening with which it is provided may register with 
the outlet-pipe E, in order that the liquid may be dis­
charged. F is the feed pipe. 

How a glass of beer is bought is best shown in Fig. 
1. The glasses are all hung on pegs on a marble panel 
above the slots. The purchaser removes one of these 
glasses, rinses it, if he likes, in an automatic sprink­
ling device especia'lly 'provided for that purpose, places 
it beneath the tap, and puts his coin in the slot. He 
pulls the lever over, as far as it will go, and allows it 
to fly back. The beer flows out of the tap into his 
glass in just the right quantity. 

The valve by which coffee is dispensed is exactly of 
similar construction ; the cups, however, are disposed 
not on pegs, but in elevators similar to those by 'which 
food is raised. The coffee is kept hot by means of a 
vessel containing water, within which the coffee tank 
itself is contained. 

The method of buying liquors or wine or soda-water 
is precisely the same as that which we have described 
in connection with the purchase of beer-. 

New York is by no means the first American city to 
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possess an automatic restaurant. Philadelphia antici­
pated it by some months. The Philadelphia equipment 
is exactly similar, mechanically, to that of New York. 
Restaurants on the same principle are soon to be 
opened in Chicago and the leading American cities. 

.. .  e ,  • 
The Pioneer American Manufact u rer of Steel. 

A contract made by Cornelius Atherton, the pioneer 
steel maker of the United States, was recently found 

A C01l1BIKED�CYCLE-WllIRL AND LOOP.�lIE-LOOl'. 

among the effects of Cornelius Atherton, J r.,  who 
died about twenty years ago at Afton, N. Y.  The docu­
ment, which bears the date of 1772,  was found by W. 
M. Atherton, of Chicago, a descendant of the famous 
steel maker. It appears in the contract that Atherton 
agreed to "learn and instruct James and Ezra Reed 
in the art of making steel." The document was at­

tested by Thomas Barlow, of Kent, Litchfield County, 
Conn. , and Thomas Delano, the great-uncle . of Colum­
bus Delano, Secretary of the Interior in Grant's cab­
inet. 

Cornelius Atherton was born in Cambridge, Mass., 
1736.  In 1763 he became ,connected with the Dover 
Iron Works. Associating himself with John and 
Samuel Adams and John Hancock, he began the manu­
facture of firearms and cutlery in Boston in the year 
1769.  After the works were burned down, presumably 
by the British soldiers, Atherton went to Pennsyl­
vania, becoming one of the founders of the city of 
Scranton. At that time Scranton was called Slocumb 
Hollow. Mr. Atherton died at Afton December 4, 1809. 

• • •  • 
The total gold production of the world from the 

discovery of America by Columbus to the year 1900 is, 
according to the report of the United States Mint, in 
round numbers, $9,811,000,000. Pure gold of this value 
would weigh about 16,272 tons, and occupy a space 
equal to 27,039 cubic feet. Graphically this amount 
could be represented by a solid circular tower of gold 
20 feet in diameter, and 86 feet high. The total year­
ly world production of gold since 1900 would increase 
the height of such tower about 3 feet each year. 
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SOME FREAK CYCLE-WHIRLS AND LOOP-THE-LOOPS. 

The Theatre du Moulin-Rouge of Paris has its 
"Circle of Death," and the Folies-Bergere has its "Ter­
rible Ring." Both are what may be called "aerial 
velodromes." The track of the fanner is a kind of 
bottomless saucer or truncated cone, composed of 
laths, separated by a space of 2 to 2% inches. The 
walls are inclined at an angle of about 70 degrees. 
Through the l aths it is possible to see everything that 
passes within.  This aerial velodrome measures about 
22 feet in diameter at its midd'le. The track itsiM is 
about 7 feet wide. By means of steel suspending wires, 
the ends of which are wrapped about windlasses, it is 
possible to raise and lower the track. The most aston­
ishing evolutions are performed when the track is  
raised about 16 feet from the stage. 

Dan Canary's "Circle of Death," exhibited at Madi­
son Square Garden, New York city, is still more com­
plicated. The bicyclist mounts by a long helical spiral 
until he reaches the circle itself, situated at a height 
of 60 feet above the ground. In order to emerge from 
the cirC'le, the bicyclist ascends to the edg-e of the 
ring and enters a path which plunges down at a fright­
ful incline. 

Perhaps the record for tricks of this kind belongs to 
Miss Lottie Brandon, who seems to have done things 
in New York, compared with which the feats of the 
men who ride through the "Looping-the-Loop" appar­
atus and the "Circle of Death" seem tame. The track 
is  vertical. In order to acquire the necessary momen- . 
tum, speed is gotten up on a 
pair of rollers journa'led in 
the lower part of the circle. 
When a sufficiently high 
speed has been attained, the 
rollers are dropped by an ar­
rangement of levers, and the 
bicyC'list whirls around the 
circle, which measures about 
16 feet in diameter. To stop 
the bicycle is a more diffi­
cult task than to start it. 
On the descent, a powerful 
brake is applied, so that the 
speed is considerably re­
duceq, in order to enable the 
performer's manager to 
snatch 'her from the wheel 
as she comes dashing down. 
The wheel itself is carried 
on by the momentum.­
Translated for the SCIEN­

TIFIC AMERICAN from La Na­
ture. 

------�.�.-----­
American-Made Heat b e n  

Idols. 

price�. A white marble Buddha is considered a rather 
expensive god. His value can be gaged by the foot, for 
it seems that his price is $50 when his height is two 
feet. That the models must be accurate goes without 
saying, for the devotee of India must have all details 
traditionally exact. The Buddhas are made after an 
exact copy of a Siamese Buddha reputed to be the best 
image of , the god extant. 

The god Ganesa, whose four arms and elephant's 
head are familiar to the student of Indian mythology, 
is no less a costly personage than Buddha himself. ' The 
commercial value O'f Ganesas varies. Plain and un­
decorated Ganesas can be had for $50.  If the divine 
dignity be heightened by ornament, the god may fetch 
as much as $75 .  Like the Buddhas, the statues of 
Ganesa are copied slavishly from an accurate model ; 
for every band, every color, every 'little decoration, 
has some symbolic meaning. A bit of color slightly in­
accurate in shade, or an ornament improperly placed, 
may render the most picturesquely hideous Ganesa or 
Buddha absolutely worthless to a Hindoo. 

The little woodelJl gods which are sold to the poor, 
although made with like minute attention to detailS, 
are not so elaborate'ly embellished. The disciple of 
Ruskin will probably feel incensed to l earn that not 
only are the gods made in the factory of an occidenta l 
to whom they have no .artistic meaning, but that they 
are even made by automatic machines. But what i s  
\Vorse, the cheap machine-made idols are given away 
by the Secretariat of Korean temples to each worshiper 

It is not very generally 
known that Phi'ladelphia is 
one of the sources of supply 
whence the Far East derives 

THE ELEVATE D BOTTOMLESS CYCLE WHIRL. 

the idols which it worships. Philadelphia, however, is 
not the only occidental city in the world which has a 
plant for the manufacture of graven images. In Ger­
many thousands of idols are turned out each year ; 
and many a little god and fetich, worshiped by the 
African savage, comes from the enterprising manufac­
turing town of Birmingham, England. Mr. F. Poole, 

a Philadelphia mis-
sionary, has made 
the sorrowful dis­
covery that t h e  
Christian nations 
who are so very de­
sirous of convert­
ing the benighted 
ido'l-worshiper 0 f 
the East, furnish a 
goodly percentage 
of the wooden fig­
ures which are the 
direct means or 
continuing the very 
religions that mis­
sionaries seek to 
destroy. 

who depOSits at the gate a piece o-f money, in accord­
ance with the time-honored custom of Buddhists. 

In justice to the missionaries, be it said that they are, 
bi tterly opposed to this traffic in idols. But the Ger­
man Philadelphian ( or Philadelphian German, if that 
term be preferred ) ,  despite all protests, continues to 
carry on his business. 

• .  e . •  
Commercial Utilizat ion o f  Producer Gall. 

tHE " CIRCLE OF DEAtH." 

The Philadelphia 
idol factory, to 
which we have re­
ferred, is conducted 
by a German. His 
chief market is In­
dia, largely for the 
:reason that the fig­
u r e s  which he 
turns out are Bud­
dhas and Ganesas.  
In this factory, 
Buddhas of all 
sizes and of all ma­
terials are made, to 
be sold at all 

According to Mr. H. A. Humphrey, of London, who 
has closely investigated the problem of the possible 
application of producer gas to industry, if producer gas 
were generally introduced to replace direct firing by 
coal in all cases where gas firing is applicable, the 
saving in the consumption of fuel would amount to at , 
least one-half of the total quantity now used. The 
gas producer is an apparatus for the conversion of the 
whole of the combustible matter obtained in the coal 
into a combustible gas, no coke residue even resulting­
only ashes which it is impossible to burn remaining 
in tne producer. Essentially the gas producer is a 
closed vessel containing a deep bed of incandescent 
fuel, through which air or air and steam is blown, and 
in which partial combustion of the coal takes place. 
The amount of coal actually burnt in the producer is, 
however, the minimum necessary to generate the heat 
required for decomposing the coal and some of the 
steam, and converting them into an inflammable gas, 
containing 'hydrogen, carbon monoxide, and methane 
gas as the combustible constituents, and carbon di­
oxide and nitrogen as the non-combustible constituents. 
In retorts for producing illuminating gas a ton of coal 
yields about 10,000 cubic feet of lighting gas ; but 
from each ton of coal consumed in the gas-producer 
about 150,000 cubic feet of producer gas is obtainable. 
Although the calorific value of the lighting gas is 
nearly four times that of the same volume of producer 
gas, the quantity of the latter available is so much 
greater that the total available heat units in the pro­
ducer gas are practically four times as great as with 
lighting gas derived from the same weight of fuet 
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RECENTLY PATENTED INVENTIONS. I THE IDEAL LAWN MOWER GRINDER . 

Elect rical Devices. This is an article which is as novel as it 
C L Il>. �L. STEINBERGER, Brooklyn, N. Y. is useful. It needs no practical specialist. 

'l'his clip belongs to that kind used for sus- And the sh arpening can be done in a frac­
Iwnding wires, cables, and other electric con- tion of the time formerly required. 
ductors. The invention relates more particu- The mower is placed up­
larJy to the production of a cheap, simple, and side down on two horizontal 
efficient clip, which may be placed at any adjustable iron bars, the 
desired angle relatively to the hanger-wires blade fastened to the emery 
�nd owing to the locking device may be se- wheel by a little clamp on 
cured in a permanent and reliable manner. its side ,  and by turning. the 

HI NTS TO CORRESPONDENTS. 

Names and Address must accompany all letters (:1' 
no attention will be paid thereto. This is for 
our information and 110t for publication. 

crank now, the emery is 
TROLLEY.�J. H .  WALKER, Lexington, Ky. made to revolve and slide 

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

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in m ind that 
some answers l'f'quire not a little research, and, 
though we endeavor to reply to all either by 
letter or ill this department, each must take 
his turn. 

In the present case the invention is  an im- along the lower shaft from left to right, 
provement iu tr"lley", and particularly in the taking out, in less than a minute per blade, . means fOJ" supporting the wheel and lubricat- every inaccuracy, making the bevel exactly ing it. Mean s are provided to avoid the for' uniform. The knife bar can be sharpened 
mation of arcs which operate to rapidly de- in the same way. The machine is guaran­
stray the wheels in the ordinary construction. teed to do all that is claimed for it as above, 
'],here are mean" for holding the trolley-wheel and can also be used for grinding chisels, 
firmly in line to preYent tilting to either side. plane bits, etc. Its cost is $18 and it is 
Contact is made at the ends of the journal or manufactured by the Root Bros. Co. , 

Buyers wishing to purchase any artide not adver· 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. Special Written Information on matters of personal 
rather than generul" interest cannot be expected 
without remuneration. 

axJe carrying t he wheel without extra contact- Plymouth, Ohio. 
. Scientific American Supplements referred to may be 

had at the office. Price 10 cf'n ts each. Books referred to promptly supplied on receipt of 
price. >pring'l ,  and the contact is  held positively al 

all times at tile ends of the journal. 

Mr. 'Va lker has also invented another im­
provement in t rol leys. I t  has for an object, 
among others, to provide novel means whereby 
to support tile trol ley-wheel ,  to prevelit the 
wi t'e fn·m dropping immediately alongside the 
wheel. and for securing a more effective con­
dnction of the current from the wheei and 
a long the pole. 

Household Utilities. 

H O S E  ATTACHMEN T.�W. G. McKAY, 
Leadvi lle, Col. To prevent water and dirt col­
lecting around a hose and to enable this arti­
cle to be moved with greater ease, the inventor 
provides an attachable support, any number 
of which may be applied to the hose to raise 
it from the floor or from the ground in case 
of use on a lawn or the like. The attachment 
also prevents splinters or the like from injuring 
the hose and enables the latter to dry more 
quickly, thus tending to preserve it. 

W A S H 'I'UB.�G_ V. BLACKSTONE, James­
town, N. Y_ 'l'he aim of this invention is to 
provide certain new and useful improvements 
In washtubs wherehy the tub is  greatly 
strengthened and the legs securely held in po­
sition on the tub-body to insure a firm stand­
ing of the washing-machine on the floor, and 
at the same time relieving the lower hoop of 
a portion of the strain incident to the swell­
ing of the bottom of the tUb. 

FLOUR-:,nFTER.�G. W. HANCOCK, Lynch­
burg, Va. The aim of this inventor is  to 
furnish a manually-operated device adapted to 
sift flour, meal or other powdered substances 
faster and with more ease and cleanliness than 
can be done by the old-style wood 01' tin 
rlnimed sifters. Means are provided to prevent 
dirt, bugs, worms, weevils,  etc . ,  from being 
.. res sed or ,ground through the meshes of the 
sieve. 

. 

BED-COVER H OLDER.�F. C. BILLINGS, 

Macon, Mo. This invention relates to clamp­
ing devices such as shown in a former patent 
granted to Mr. Billings ; and the object is to 
provide a bed-cover holder cheap to manufac­
ture, easily applied and designed for holding 
the coverings securely in position and to al low 
convenient opening of the holder for removal 
of the · covering. 

Miscellaneous. 

D I S PLAY-TRAY.�J. H. S M I'l'H, Brooklyn, 
. N. Y. The present inyentton refers to store­
furniture ; and its object is to furnish a new 
and improved display-tray more especially de­
signed for containing and neatly displaying hos­
iery and like articles and arranged to hold dif­
ferent sizes of an article of a certain price. 

Rn'LE-RANGE.�J. DE ST. LEGlER and E. 

HERliAGE, Hicksville, N .  Y. The purpose of this 
invention is  to provide a target-box so con­
structed that it will be quickly freed frOID 
smo)i:e and to so construct the sight tube that 
the 'smoke will pass out therefrom almost sim­
ultll.lleously with the explosion, enabling the 
marksman to plainly read the target immedi­
atelY after firing. Meaus are provided to coat, 
paint or clean the target after each shot, and 

. to i l luminate or Carken a bull's-eye. 

TRI POD.�W. F. FOLMER, New York, N. Y. 

Tbls tripod is  especially designed for use with 
cameras, but it may be employed wherever a 
tripod is necessary. It is so constructed that 
the legs while pivotally connected with the 
head, preferably in a detached manner, can be 
quickly and rapidly spread apart and locked 
to the head, remaining until purposely re­
leased. The tripod is easily folded 01' reduced 
in length for storage or transportation. 

SUBCA L I B E R  FI REARl\I.-G. H .  GARRI­
SON, Rockford, I l l .  '1'he claim of the inventor 
of this firearm is. that he provides an attach­
ment or auxi liary means adapted to he placed 
in thc hreech of standard-gage rifles in order 
to make the arm availahle for use in discharg­
ing cartridges of smaller caliber. An insert!­
ble subcaliher device i s  equipped with means 
arranged to receive the impact of the center­
fire tlt'lng-pin of the main rifle and to transmit 
the force to the rim of a sllbcaliher cartridge. 
Means are provided to readily extract exploded 
shells. 

NOTE.-Copies of any of these patents will be 
furnished ' by Munn. & Co. for ten cents each. 
Please . .  state the name , of the patp.�lt�e, title of 
the invention. and datAl of this paper. 

Businus and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili lind inquiries for certain classes of articles 
numbered in c<)nAAcutive order. If you manu­
facture these g'oods write us at once Bnd we will 
send you the name and address of the party desir­
ing the mformation . Iu every .. ase it is ne .. es· 
sary to give the nUlllber of the inquiry. 

MUNN &; CO. 

Marine Iron'Works. ChlCa�o. Catalollue free. 

I n q uiry No. 43S0.-}j"or contractors to drive con­
crete piles, 

AUToS.-Duryea Power Co., Reading, Pa. 
I n q u iry l\"n. 4 3 !S 1 . -For a small steam turbine for 

laboratory use. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 9089 ) M. H. N. asks : If a raceway 

measures 2 feet 6 inches deep and 5 feet 8 
inches wide. and water flows at the rate of 60 
feet pel' minute. what is the flow per hour, 
and what is the prohable amount of horse pow­
er obtainable from a head of 18 feet <I A. A 
flow of water 2 feet 6 inches deep by [j feet 8 
inches wide at the rate of 60 feet per minute, 
at  a head of 1 8  feet, is, theoretically, equal  to 
28.9 horse power. About 7 ;:;  or 80 per cent of 
this could be utilized commercially by a tur­
bine, if the flow of water and head remain con­
stant. 

( 9090 ) J. N. R. says : You will do me 
Morgan Emery wheels. Box 517, Stroudsburg, Pa. quite a favor if you will  solve the following 

e
J

g
��:,irY No. 43iS� .-For an u p-to·date dividing prohlem for me : Supposing we have . a vessel 

with a hole in the bottom into which fits a hol-.. U. S." Metal Polish. Indianapolis. Samples free. 

I n q u i r y  No. 43�3.-_For makers of machinery and 
fixtures used in making glass. bottles, etc. 

J::Uowers and exbauster3. Exeter Machine Works, 
Exeter, N .  H. 

Inquiry No. 43S4.-}i'or manufactu rers of smaH 
brass cannon fired by percussion caps. 

Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls. O. 

I nquiry No . 43S;) .-For dealers in novelties, sea 
sheUs, beads and ruBed plaite.! wire. 

Mechanics' '1'ools and materials. Net price catalogu e. 
Geo. S. Comstock, Mecbanicsburg, Pa. 

I n q u iry No. 438ti .-For manufacturers of elec· 
tric plows. 

low tube closed at both ends and six inches 
long. We will  say this tube fi ts  the hole  so 
that no water could leak through , yet  works 
with perfect ease. Now say we should put 
into this vesse l  four inches of water ; what 
would the result be if the tube weighed one­
fifth the weight of the water ? Would the 
tube rise, or would it go through, or would it 
remain stationary '! Have submitted this prob­
lem to several very "learned" men in this 
city, but none of them seem to "have tim�" 
to work it .  They al l  say they could do it if 
they just had.  time. By solving the above for 
me and explaining why, you will confer a great 

Sawmill machinery and outfits manufactured by the favor. A. If the hole in the bottom of your Lane Mfg. Co .. Box 13.  Montpelier. vt. vessel is round and smooth, and the hollow 

a
l!

d
D1.:1!r.r

g 
�:e

e
t

s
����I': 

p
:

p
:::�chine for counting tube fits i t  perfectly and without friction, as 

you say, the tube will  fall through the hole, 
whether there is  water in the vessel or not, 
and it will take just the same force to hold it 
up when the vessel is  full of water as when it 

We make novelties in all kinds of metals. Any quan� 
tities. Meta l Stamping Co., Niagara Falls, N. Y. 

I nq n l ry N o. 43S8.-For manufactUrers of fancy 
wood for inlaying purp,oses. 

I,et me sell your patent. I have bu yers waiting. is empty. The reason for this is that water 
Charles A. Scott, Granite Building, Rochester, N. Y. exerts a huoyant effect on hodies which are 

I n q u iry No. 4389.-];'or the manu facturers of the immersed in it, by causing an. upward pres­
sure on the bottom ' of them. If yom tube is 

to 2 so protected by the hole in the bottom of the 
Co., vesse l  that the water cannot get underneath, it 

can have no buoyant effect. If you fill your 

SpaldIng water motor. 
Bargain, OOO.OOO feet seamless steel tubing, 5-16 

inches {liameter. 'J'he Cleveland Distributing 
Cleveland, O. 

h\q u i ry · N o . 4390.-For sDring motor or cheap vessel sufficiently full of water to have the motIve power for propelHng a typesetting machine. wa ter cover the upper end of the tube, the 
For Machine '1'ools of every description and for Ex- water will exert a downward pressure on the perimental Work call upon Garvin's. HU Varick , cor. top of the tube, which should be added to the 

Spring Streets, N. Y. weight of the tube, in order to g�t the total 
n
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�i!�i'e8-:-�'or makers of mail order force with which it tends to slide th rough the 

We have a market for all sorts of novelties and use. 
hole. 

ful articles. Send circulars and quantity price. �eo- ..... ��������������� ....... ��� ....... � 
kuk Novelty Co., Keokuk, la. 

I ll q u \ t·y N o .  4392.-�'or the m a k e r s  of the 
" .S l1ortts Duplex High Speed Engine." 

Crude oil burners for heatIng and cooking. Simple, 
efficient and cheap .  Fully guaranteed. C. F. Jenkins 
.Co., 1103 Harvard Street, Washington. D. C. 

Inquiry N o .  43 93 .-F·or the address of the mak­
ers of the Universal Extractors (Messrs. J .  G. Linuner 
&; Merz, of Germany).  

I NDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

July 7,  1 903. 
The largest manufacturer in th e world of merry-go - A N D  E A C H B E  A � I N O T H A T  0 A T E. 

rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, K an. I See note at end of list about copies- of these patents. I 

l u q uh'y N o .  4394.-For makers of extracting 
apparatus for extractIng 011 from corD. Abrading tool compound. K. Sakurai . . . .  733,082 

Adjustable extension hanger, H. S. Burley 733,003 
Advertising device and street indicator, elec· We manufacture anything in metal. Patented artie 

cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

trlc, R. D. Lampsou . . . . . . . . . . . . . . . . .  733,053 
Air brake, direct acting compress(>d, W. 

K. M. Hildebrand . . . . . . . . . . . . . . . . . . .  732, 856 
I n q n i ry N o .  439a .-For machines for printing Air brake, vehicle, J. S. Smart . . . . . . . . . .  732,789 'and making shipping tags from the roll. Air forcing device for ventilation or similar 
The celebrated U Homsby-Akroyd " Patent Safety Oil 

Engine is built by the De La Vergne Refrigerating Ma­
chine Com pan,.. Foot of East I38th Street, New York. 

I n q u h'y No. 4396.-For !lrms in ChICago. St. 
Louis. Kansas City or Memphis, deaJing in second-hand 
bOIlers, engines, lathes, driH presses and machine shop 
fittings. 

Contract manufacturers of hardware specialties, ma­
chinery, stampings, dies, tools. etc. Excellent market­
ing connections. Edmonds-Metzel Mfg. Co .• Chicago. 

I n q n h'y No.  4397' .-For makers of chemical appa­
ratus for extinguishing fires. 

Representatives for Spain.-Hormaechea, Elorriaga 

&; Co. , Calle I.ibertad No. 1. Po. 10., Bilbao, Spam. OlIer 
their services to represent American manufacturers of 
novelties and new patented inventioIls. 'VUI handle 
agencies to entire satisfaction, guaranteeing best ser· 
vice. A 1 references furnished to pari ies interested. 

uses, J.  B. & J. Le Rt>au, dit L' Heur· 
eux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  733,223 

Alternator, C. A. Parsons . . . . . • . . . . . . . . . .  732,888 
Amalgamator quicksilver feed, J. W .  Swear-

Ingen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,301 
Anode mold, tilting, F.  A. Thurn . . · . . . . . . . . 733,095 
Atomizer tU0e polishing machine, C. L. 

Turner . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  732, 80] 
Auger, earth, W. L. Iwan . .. . . . . . . . . . . . .  732, 859 
Autocar brake, A. Govan . . � . . . . . . . . . . . . 732, 846 
Automobile driving mecbanism. }I�. Thomson 732,908 
Automobile furnace draft device, F.  C. 

Cheesewright . . . . . . . . . . . . . . . . . . . . . . . . .  733,354 
AutomobiLs, means for rpguluting the power 

of, E. Thomson . . . . . . . . . . . . . . . . . . . . . .  733,093 
Autotruck , C. L. & R. A. Schultz . . . . . . . .  733,084 
Awning, C.  H. HansPll . . . . . . . . . . . . . . . . . .  732, 739 
Bag holder, D. W. :\litch�1l . . . . . . . . . . . . . . 733,247 
Ball. See G olf hall. 
Ball seam, hasf'. B. T . . Rogpt·s . . . . . . . . .  . 
Ballot box , .T. MeGuugbpy . . . . . . . . . . . . . . .  . 
Band tightE'ner, D. l\Inllanf' . . . . . . . . . . .  . 
Bank, savings, A. C. Mills, Jr . . . . . . . . . . .  . 

732, 962 
7R�, 070 
7R2,773 
7:l2, 770 

In q u i ry No. 4398.-For parties engaged in mak- Bars. SeE' Nigger bar. 
ing buttons from milk. :���l 

Jhe�dr:!dl�r
a('bi��': · 

i: · ii. · ·S·t"a·n·h(;l;� · : :  +��;+gh Manufacturers of patent articles. dies . meta] stamp- Bath brushes, showf'ring devie£' for attach-
ing screw machine work hardware �pecialtie� m achin. I ·  ment to, T. D,: Vilhiss . . . . . . . . . . . . . . .  . 
ery

' 
f'n d tools. Quadrig� Manufacturing Co�pany, ]8 Bearing, anti.fri.<'t.ion, G. N. Toms . . . . .  . 

Soutb Canal Street. Chicago. �� ��i\to
lr::�k ';,�.IP��m�('n!!�l�v��: . jif'·n·ia·l�i� : 

Bee nursery, quef>n cell shield and queen, 

7�1,01 8 
n:1, 34R 
n2,976 
733 , 1 27 

I n q uiry No. 4 3 99.-�'or marinfacturers and in­
ventors of vending machin es. A. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . .  732,794 

Patent. 730.717. Permanent fixture. Cleans chimney 
in two minutes. Simple. no dust, cbild can operate. 
Illustrated In SCIENTIFIC AMERICAN July 4. ' Will sell 
outright or territory. Write for particulars. J. A. 
StiDe, Manistee. Mlob. 

Beer, converting wort into, Selg & Gunt-
rum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Bell ringN , electric, T. IAdberg . . . . . . . . . •  
Belt, body, W. J.  Teufel . . . . . . . . . . . . . .  . . Belt controller, MIchaud & BrIcker . . . • . • .  Belt or chain tightener, A. Ande.rson . . . , . 
B�verage dispenser, G. A. Logan . . . . . . . . .  . 

733,284 
733,225 
733,092 
733,067 
733,113 
7113,228 

JULY 18, 1903. 
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Blow torch, vest pocket, }I". J. Walter . . . . 732,805 
Boat, submarine, F. '1'. Cable . . . . . . . . . . 732,920 
Boiler furnace, E. F. Edgar . . . . . . . . . . . . 732, 723 
Bolt, O.  O. Bahle . . . . . . . . . . . . . . . . . . . . . . . .  732,817 
Bolster roll, J.  B. Jones . . . . . . . . . . . . . . .  732, 864 
Book, duplicating sales, N. S. 'Vrigh t .  . . .  733,309 
Book or periodical, I .  Kitsee . . . . . . . . . . . .  733, 218 
Book, orders out, E. M. Davis . . . . . . . . . . .  732 , 717 
Book page marker, R. R.  Miller . . . . . . . . . .  733, 326 
Bookbinding machine, G. Wallner . . . . . . . .  732,910 
Boring holes for screw pins or dowels in 

wooden railway slpppers, etc. , tool for, 
�'. Stahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,340 

Boring machine, variety, M. L. Andrew . . .  733,115 
Bottle cap, H. S. Brewington . . . . . . . . . . . .  733, 352 
Bottle holder and protector, J. W. Graeme 732,936 
Bottle manufacturing machine, glass, T. 

W .  Simpson . . . . . . . . . . . . . . . . . . . . . . . . .  732,902 
Bottle, non-refillable, E. M .  & T. H. Mars 733,062 
Bottle, non-refillable, G.  H. Spafford . . . . 733,29:) 
Bottle or vessel stopper device, Sullivan 

& Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,34-1 
Bottle stoppering machines, etc. , automatic 

feeder mechanism for, F.  O. Woodland 732,CtR7 
Bottlps, etc . ,  packing, A.  �Iauser . . . . . . . 73:�, 242 
Bottles or similar vessels, closure device 

for, B. F. Miner . . . . . . . . . . . . . . . . . . . .  n2, 877 
Box, E. Gerbereux . . . . . . . . . . . . . . . . . . . . . .  7R2 , 844 
Box, H. P. Guyton . . . . . . . . . . . . . . . . . . . . . .  732, 848 
Box filling and closing machine, paper, R. 

P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732, 703 
Box forming machine, C. W. Miles . . . . . . 732, 769 
Brake for electric or other tram c11rs or 

vehicles, G. Atherton . . . . . . . .  ; . . . . . . . 732, 91 4 
Brake handle, J.  Grady . . . . . . . . . . . . . . . . . .  733 , 1 85 
Brp-wing apparatus, W. Griesser . . . . . . . .  733,189 
Brick, M. J.  Murphy . . . . . . . . . . . . . . . . . . . . . .  733,069 
Brick dryln� apparatus. H. II. Walsh . . . . 732.978 
Brick machine, H.  G. Smith . . . . . . . . . . . .  733, 338 
Brickwork metalli" bond. H. E. Grant . . . .  733,187 
Bl"ick paekage, W. Grif'sser . . . . . . . . . . . . . .  733, 190 
Brushes, manufacture of, J. F'. Mumford . 733,251 
Bucket, coal, J. C. Burgess . . . . . . . . . . . . . .  733, 002 
Buckle, J. E .  Mitchell . . . . . . . . . . . . . . . . . .  733,248 
Building block, Cuatt & Annis . . . . . . . . . .  732.832 
Building block lifter, L. P. Normandin . . . .  732,884 
BUrner. See Gas burner. 
Rurner, G .  Maehlet, Jr. . . . . . . . . . .  733,235, 733.236 
Burglar alarm, R. ' J. Fletcher . . . . . . . . . . . . 732 , 727 
Cahle hanger, E. S.  Marsh . . . . . . . . . . . . . .  733,U64 
('able lubricator, M. J. McGill . . . . . . . . . . . .  733.255 
Camera attachmf'l1t, W. R. Smith . . . . . . . .  733, 292 
Can opener, G. F. Hall . . . . . . . . . . . . . . . . . .  733,1�4 
Can or vessel, E. M:. Jones . . . . . . . . . . . . . . . .  732, 862 
Cap or closure for receptacles, safety, F. 

B. Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,2 1 3  
Car body, folding, G .  S. Grant . . . .  , . . . . .  732,847 
C u r, burglar-proof express, .T. W. Vaughan 732,802 
Car coupling, .T. W. Smith . . . . . . . .  732 ,790, 732,791 
('ar door, S . . T . . Tohuson . . . . . . . . . . . . . . . . . .  732,947 
Car fE'nder, "T. Johnston . . . . . . . . . . . . . . . . . .  733,048 
Car protectiI�g device, C.  Zimmerman . . . . 732,988 
Car, railway, L. A. Shepard . . . . . . . . . . . . .  733,285 
Cars, etc. , burglar-proof compartments for 

railway, C .  Zimmerman . . . . . . . . . . . . . .  732,989 
Cars, railway carriagE'S, etc. , bogie or 

truck for tram or railway , A. S. Nelson 
et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732, 882 

Cars, speed changing device for motor, A. 
Angst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732 ,993 

Carriage wheel joint support, J. Scannell . . 732, 899 
Cash register, pocket, A. G. Huettel . . . . . .  733, 045 
Casing manufacturing machine, A. Mauser. 733,2·11 
Cask, reinforced cylindrical, W. G .  Avery 732, 995 
Celluloid or pyroxylin compound and mak-

ing samfo, E. Zuhl . . . . . . . . . . . . . . . . . . .  733, 1 1 0  
Cement testing machine, .T .  "'. Bramwell . 733, 1 36  
Centering, collapSible, B. H. Muehle . . . .  732, 881 
Chair, A. Gruenwald . . . . . . . . . . . . . . . . . . . .  732,736 
Checkrein hook , J. H. Royer . . . . . . . . . . . .  732,963 
Chimney flue thimble, H.  Anderson . . . . . .  732,912 
Chlorate and perchlorate, electrolytic manu� 

facture of, P. Lederlin . . . . . . . . . . . . . . .  732.753 
Cigar box, M .  Brown . . . . . . . . . . . . . . . . . . . .  732,919 
Clasp, C. H .  Tomlinson . . . • . . . . . . . . . . . . .  732 ,798 
Clock, E. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . .  733,180 
('lock, electric, U. L. Collins . . . . . . . . . . . .  733,159 
Clothesline hook and elevator, D. M. Cham-

berland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,711 
Clutch mechanism, C. Jenatzy, Fils . . . . . . . .  732,943 
Coal box, C. Burwell . . . . . . . . . . . . . . . . . . . .  732, 706 
Coal handling machinery, T. A. Coffin . . . . .  732, 923 
Coal, etc. , means for cutting, H.  V.  Neu-

kirch . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,073 
Coating iron with zinc, · elf'ctrolytically, E. 

Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733,028 
Coils, forming, J.  W. Lllndskog . . . . . . . . . .  733,234 
Coils, windlng, .J . W. Lundskog . . . . . . . . . .  733,233 
Coin detector chute, O . .Ta�ger . . . . . . . . . . . .  732,746 
Coke oven operating apparatus, P. B.  Ha�-

hrouck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,036 
Collar pad. hors�, J. R. Roach . . . . . . . . .  732,961 
Collar, saf�ty set, C. C10nkey . . . . . . . . . . . .  732,714 
Colter clamp, J.  Clayton . . . . . . . . . . . . . . . . . .  733,155 
Combs, manufacturiEg, W. �. Bechtold . . .  732,997 
Combing machine, Hoyle & Scarborough . . .  733,043 
Computpr, interest, L. M.  Landing . . . . . . .  733,054 
Concrete piles, forming, F. Shuman. 733,336, 733,337 
Conll{�cting and strain equalizing device, F. 

Hackmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733, 322 
Copying prf'Sfoo, Davison & ""'oolley . . . . . . . .  732, 833 
Corp, collapsible mold, A. S. Cramer . . . . . .  733 , 3 1 3  
Corll receiver, N .  Ed\vards . . . . . . . . . . . . . .  732,838 
Corn shredders and huskers, band cutters 

and feedf'l's for, N. G. Robinson . . . . . . 733,275 
Corrugating tool, .T. Blumer . . . . . . . . . . . . . .  733,131 
Cot and tent, combined, I .  L. Gleason . . . . . .  732,73:j 
Cot, knockdown, J.  Linden et al. . . . . . . . . .  732 ,755 
Cotton chopper, �'. F. Gerding . :  . . . . . . . . . .  732,93-1 
Cotton chopper, H.  F. Mackey . . . . . . . . . . .  733, 237 
Cotton gin brush, T. Brantley . . . . . . . . . . . . 732, 990 
Cotton huller, cleaner, and gin feeder, E. 

B. Larsou . . . . . . . . . . . . . . . . . . . . . . . . . .  732, 869 
Cotton in cotton boxes, means for equalizing 

the distribution of, M .  A. Stepbpnson . . 732,969 
Coupling rod j aws, manufacture of, P. 

Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732 , 876 
Cream regulating device for separators, W. 

W. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,273 
Cream separator, Odell & Egan . . . . . . . . . . .  732, 886 
Cream separator, centrifugal, P. L. Kim· 

ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732. 750 
Crushing mill, three roll, J. J. E. Bekker . .  733 . 1 25 
Cultivator, C. H. Grassing . . . . . . . . . . . . . . 733. 031 
Current motor, C .  W. Vliet . . . . . . . . . . . . . .  733, 304 
Curtain fixture, A. Farland . . . . . . . . . . . . . . 732, H:�2 
Curtain pole bracket, H. Bitner . . . . . . . . . .  732 . 821 
Curtain shade and pole hanger, combined, 

M. D .  Powers . . . . . . . . . . . . . . . . . . . . . . . . 733,272 
Cushion for reciprocating beds or other mov-

lug parts. T. M. N"rth . . . . . . . . . . . . . . . .  733,331 
Cutter. See }j'ormed cutter. 
Cutter head, J.  M. Kuebler . . . . . . . . . . . . . . 733 , 22 1  
Dam, R . C. Beardsley . . . . . . . . . . . . . . . . . . . . . 733 . 1 23 
Dental j ig, W. ]J. Griswold . . . . . . . . . . . . . . n:l ';21 
Dental secnring deviee, ,'t. E. Griswold . . 73� :�20 
Dentists' tapers, eomposition for, L. C. 

Mandel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733, 061 
Deodorizing devicf>, R. C .  De La Hunt . . . .  7R2, 92t) 
Derailment brake, "'V. R. Carroll . . . . . . . .  732,921 
Designs and jacquards for same, apparatus 

for making, I .  Kitsee . . . . . . . . . . . . . . . . 732,9-18 
Die cutting machine work holder, B . .T. Ab-

bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732, 691 
Display card, E. Zoller . . . . . . . . . . . . . . . . . . 7R2 , B 1 0  
Distilling anparatns, water, J. M. Coffman 7:�2. 831 
Ditche .. , J. D. Bmwn . . . . . . . . . . . . . . . . . . . . . .  7:12.702 
Ditching machhw. W. 11. Johnston . . . . . . . .  732,747 
Door closer and rhE'ck. )1. l{lingler . . . . . . . . 733, 219 
Door hanger, G .  "' . Holly . . . . . . . . . . . . . . . .  733, 041 
DoorR, gang locking mechanism for cel1, A. 

.T. Horgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,203 
Dou�h dividhg H nd eompressing or molding 

apparatus. .T. Callow . . . . . . . . . . . . . . . .  733 , 1 43 
Draft prodncing dpviCf', C. Rcott-Snpll . . . . .  733,3:39 
Draft riggin�, ".7. Thornbn rgh . . . . . . . . . . . .  733, 09-t 
Drawp.r • .  T. L. Dll n n i n g'  . . . . . . . . . . . . . . .  : . .  732, 721 
Drawt�r loek, A. Stopffler . . . . . . . . . . . . . . . . . .  732,971 
.Dress suit cuSP, .T. P,. Whitnpy . . . . . . . . . .  732,983 
Drier feeding nnnal'atns. M. 1\1".  G rHvPA . . . .  732,735 
Dry hattery, �'ishpll & Moffptt . . . . . . . . . . . .  733 . 1 78 
Drying machine, fabric,  .T. 1\1. Levy . . . . . .  733,224 
Dye and making same, red azo, K .  Schir-

macher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733, 280 
Electric arc light , F. Buchanan . . . . . . . . . .  733,1 35 Elec.trlc brai!=e, W. B. Potter . . . . . . . • •  " .  733,,271 

(conUnued on page Q8l 
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Electric cable trough or conduit, under­

ground, T. E .  Devonshire . . . . . • . . . . . .  733 , 1 69 
Electric carriers, means for varying the 

speed of overhead, H. M .  Harding . . . .  733,035 
Electric furnace, P. L. T. Heroult . . . . . . . .  733,040 
Electric lighting device, H. C. Graybill . . . .  733,188 
Electric machine, dynamo, C. P. Steinmetz . 732,906 
Electric motor controller, Merrick & Stull . 732, 875 
Electric switch, C. F.  Autenrieth . . . . . . . .  732, 695 
Electric switch, J. D. Ihlder . . . . . . . . . . . . .  732,745 
Electric switch, push button, C. G.  Perkins 732,890 
Electrical apparatus for use of ultra violet 

rays, �'. F. Strong . . . . . . . . . . . . . . . . . . 733, 343 
Electrical apparatus switch, E. R. Carichofi' 733,146 
Electrolytes, preparing, W .  G a rdiner . . . . . .  732, 843 
Electromagnet, I. G. Waterman . . . .  733,097, 733,305 
Elevator, D. R. }lacpherson . . . . . . . . . . . . .  733,238 
Elevator alarm Signal, E .  L. & G. Hail . . . .  732,737 
Elevator automatic stopping device, J .  Kobos 732,868 
Embossing die, E. D. Macfee, Jr . . . . . . . . . .  732,762 

Scientific American. 
Liquids from solids, apparatus for separat. 

lng, Duncan & Sherrllr . . . . . . . . . . . . . . . .  732,720 
Lithophone and Glauber salt, making, W. 

D. Gllman . . . . . . . . . . . . . . . . . . . . . .  " . •  732,732 
Load transporting apparatus, R .  A. Need. 

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,257 
Lock, N. W. Crandall . . . . . . . . . . . . . . . . . . . • •  733,1 0 :  
Lock and latch, C. J. Caley . . . . . • . . . .  : . . •  733, H2 
Lock and latch, E. H .  Dimock . . . . . . . . . . . .  733, 1 71 
Locking mechanism , coin controlled, G. P.  

Moore . . . . . . . . . . . . . . . . . . . . • . . . . . .  . . . . .  732,772 
Locomotive, S. N.  Mighell . . . . . . . . . . . • . . . .  732,76S 
Locomotive heater, compressed air, W. R. 

Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,892 
Log or lUmber hauling attachment, S .  H. 

Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733,007 
Loom, E. PowelL . . . . . . . . . . . . . . . . . . . . . . . . .  733,333 
Loom harness mechanism, E. S.  Stimpson . .  733,089 
Loom needle motions, stop mechanism for, 

G. F. Hutchins . . . . . . . . . . . . . .. . . . . . . . . .  733,207 
Empyema drainage device, M. Chisholm . .  , 733,152 
End gate fastener, Davis & Mikkelson . . . .  733,165 
End gate fastening, wagon, H .  A .  Scher- Foot and Power :�ds;"��s��ld't\M'llr:;'�':,�: merhorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,965 SHI!lPARD LATHE CO .. 133 W. 2d St., CinCinnati, O. 

Loom shedding mechanism, G. B. Ambler . .  732,992 
Loom warp stop motion, J.  N ol'throp . . . . . .  732,885 
Loom warp stop motion, H. A. Owen . . . . . .  733,077 
Loom warp stop motion, A. K. Pratt . . . .  733,079 

Engines, reversing gear for steam or other, 
He Lentz . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Engra ving machine, J.  T. Austin . . . . . . .  . 
Ensilage machine, E . . W. Silver . . . . . . . . .  . 
Entrance cIo�ing apparatus, J. Wendler . . .  . 
ExerCising apparatus, H. M. Hansen . . . . .  . 
Exhaust mechanism , E. Karrer . . . . . . . . . . .  . 
Exhibiting reOected images, apparatus for, 

W. K .  Dickson . . . . . . . . . . . . . . . . . . . . . .  . 
Extracting a"Rpara tus, E. Heimann . . . . . .. .  . 
Eyeglasses or .spectacles, A. Akeson . . . . .  . 
Fa ucet, J.  Brizard . . . . . . . . . . . . . . . . . . . . .  . 
Jj'eed bag, J.  A. Gray . . . . . . . . . . . . . . . . . . .  . 
Feeders and band cutters, regulating means 

733,058 
732,694 
733,289 
732,982 
732, 740 
732,748 

for self, C.  C.  Palmer . . . . . . . . . . . . . . . .  732,956 
Fence post, R .  T. Van Valkenburg . . . . . . .  732,974 
Fence post, P. Chapman . . . . . . . . . . . . . . . . . .  733,150 
}'ence weaving machine, wire, G .  W. Whit-

tington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,984 
Fiber cleaning machine, M. Prieto . . . . . . . .  733,080 
File, paper or card, E. W. Woodruff . . . . . .  732,807 
�'ilter, sand, G. EngeL . . . . . . . . . . . . . . . . . . .  733, 174 
Finger ring, C. Gosling . . . . . . . . . . . . . . . . . •  733,029 
��fre escape, Yeager & Rixstine . . . . . .. . • •  732 , 808 
Fire escape, C .  N.  Johnson . . . . . . . . . . . . . •  732,946 
Fire extinguishing apparatus, E .  Zimmer-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,990 
Firearm ejector, H. L. Powell . . . . . . . . . . 732,891 
Fireproof window casing and sash, C. 

Schroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732,901 
Fishing and trapping deviet', R. F .  Arm-

strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  733,118 
Flashlight apparatus, L. Susanka . . . . . • • •  733,300 
Floor polisher or oiler, C. \\"'eiI . . . . . . • • • •  733,098 
Flooring, J. W. Heaton . . . . . . . . . . . . . . . . . . 732,741 
Flow regulating device for solid materials, 

G.  Engel . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Flushing apparatus, H. F. Neumeyer . . . .  . 
Folding box, G. H. Sa vacool . . . . . . . . . . . .  . 
Folding chair, A. R. Milner . . . . . . . . . . . . .  . 
Food product and producing same, A. A. 

733,175 
732,776 
732, 964 
732,771 

Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,929 
Fork. See Hay fork. 
Formed cutter, C.  W. Brock . . . . . . . . . . . . .  733,311 
Fruit gatherer, Bennett & Allen . . . . . . . . . .  733,128 
Fuel, artificial, M. F. Ward . . . . . . . . .  ; . . . .  732,970 
}!�umigating apparatus, J. D. McReynolds . . 732,774 
Funnel and device for supporting same, 

measuring, L. H. Sternheimer . . . . . . . . 133,294 
Furnace top, blast, Hamfeldt & Tps�h . .  733, 196 
Jj'urniture, leaf support for articles of, O .  

R. H u n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,046 
Galvanic battery, E. L. A.nderson . . . . . . .  732, 811 
Game apparatus, E. G ,  Matthewson . . . . . .  732 , 952 
Garment fastener, T. O. Hegg . . . . . . . . . .  733,199 
Garment supporter, J.  Wilkinson . . . . . . . . .  733, 102 
Garment supporter, R. H .  Waters . . . . . . . .  733, 306 
Gas burner, C.  W. Taylor . . . . . . . . . . . . . . . .  733,091 
Gas burner, B .  Columbus . . . . . . . . . . . . . . . . .  733 , 1 60 
Gas hurner and pilot light, electrically con-

trolled, H .  W .  Webb . . . . . . . . . . . . . . . . .  732,980 
Gas check, Bunsen burner, L. T. 'VeisH . . . .  732 ,981 
Gas engine, W. E. N ageborll . . . . . . . . . . . . . .  733,256 
Gas furnace, E.  P. Reichhelm . . . . . . . . . . . .  733,274 
Gas generator, acetylene, J.  H.  Moun t .  . . .  73:1, 328 
Gas producer, A. Leclere . . . . . . . . . . . . . . . .  732,950 
Gas purifier, E. F. Lloyd . . . . . . . . . . . . . . . . . .  732,756 
Gas purifier, centrifugal, H. A. Humphrey . 733,206 
Gas receiver, escape, J. E. Claytor . . . . . . . .  732, 712 
Gas valve, time, H .  l\IcDuflle, Jr . . . . . . . . . .  733, 254 
Gate, W. S.  Harmon . . . . . . . . . . . . . . . . . . . . .  733, 197 
Gearing, Dayton & Brennan . . . . . . . . . . . . . . 732, 834 
Gearing, power transmission, Nye & Jenkins 733, 076 
Gearing, reversing, A. Hrncjar . . . . . . . . . . . . 733, 205 
Glass blower's tube, J. D. BlakelE')� . . . . . . 733,130 
Gold ' from ores, apparatus for extracting, 

H .  R. CasseL . . . . . . . . . . . . . . . . . . . . . . . . .  732,709 
Gold from ores, extracting, H. R. Cassf'l . . . 732,708 
Gold ball, E .  Ke-mpshall . . . . . . . . . . . . . . . . . .  733,216 
Grain drier, H. T. Goss . . . . . . . . . . . . . . . . . .  733, 030 
Grain steepers, combined clearer and lifter 

for, V.  Lapp . . . . . . . . . . . . . . . . . . . . . . . .  733,055 
Gramophones in and out of operation, device 

for throwing, T. Birnbaum . . . . . . . . . . . .  732, 820 
Grate, rocking. E. F. Edgar . . . . . . . . . . . . . .  732, 722 
Grinding machine, O. S.  Walker . . . . . . . . . .  732,803 
Ground, forming openings in the, ·F. Shuman 733, 3:35 
Gun carriage, field, Dawson & Buckham . . . .  733, 166 
Hair drying comb, Johnson & Bradner . . . .  732, 860 
Harvester, E. A. Mainguet . . . . . . . . . . . . . . . .  732, 763 
Harvester, corn, N .  Bader . . . . . . . . . . . . . . . .  732,816 
Harvester reel support, J .  F.  Appleby . . . .  732,994 
Harvester wing, corn, H. 1\:1. Burdick . . . . . .  733, 140 
Hay fork, W. Louden . . . . . . . . . . . . . . . . . . . . 733, 230 
Hay rakes, automatic pawl trip for horse" 

E. A.  Johnston . . . . . . . . . . . . . . . . . . . . . . 732,861 
Head· light reflector, F. Buchanan . . . . . . . . . .  733, 136 
Heating and ventilating apparatus, com-

bined, G .  Beddow . . . . . . . . . . . . . . . . . . . .  732,698 
Heating apparatus, A. Kehm . . . . . . . . . . . . .  732,749 
Heating apparatus, J. T .  �Iarch . . . . . . . . . . . .  732,951 
Heating furnace, J. A. Herrick . . . . . . . . . . .  732,938 
Heating furnace, continuous, R. B. Kerno-

han . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,866 
Heel cushion and ventilator, shoe, J. H .  Den-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heel scouring machinE', 'V. B. Arnold . . . . .  . 
Heeling jack., shoe, J. H. Mullen, Jr . . . . .  . 
Hinge, spring, K. V. Clark . . . . . . . . . . . . .  . 
Hook. See Checkrein hook. 

733,167 
732,814 
733, 250 
733, 153 

Hook and buckle, cOIl\bined, B. S. Kearney . 732,865 
Horseshoe blank bending machine, C.  Ar-

buthnot . . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  7.33,117 
Hub, spring, H. A. Krezdorn . . . . . . . . . . . . . .  732,751 
Hydrate of calcium peroxid, manufactUr-

ing, G .  F. Jaubert . . . . . . . . . . . . . . . . . . .  . 
Illusif)ll device, A. A. Welsh . . . . . . . . . . . .  . 
Incandescent light holder, R. E. Hess . . . . .  . 
Incubator, J. W. Porter . . . . . . . .. . . . . . . . . .  . 
Induction motor, alternatng current, C. S. 

733,047 
733, 359 
733, 356 
733,270 

Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,822 
Induction motor, variable speed, C.  P. Stein-

metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733, 341 
Inhaler, S.  O. Goldan . . . . . . . . . . . .  733, 026, 733, 027 
Injector, steam. J. Desmond . . . . . . . . . . . . . . . . 733, 1 68 
I nkstand, J. 1\1. Keep . . . . . . . . . . . . . . . . . . . . 733,050 
Insect collecting machine, C.  L. JI'erriott . . 733,020 
Internal combustion engine, H.  F. Wall-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733, 350 
I roning board, folding, H. Majors . . . . . . . . . .  732,764 
Jar oIwning or closing tool, J. H. Stull . .  733, 298 
Jewelry stand or easel, W. B. Christopher . . 732,828 
Journal box packing holder, railway, E .  J. 

Trudeau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732,800 
Keyboard and attachinent therefor, G. L. 

Noe " . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  
Knob, sheet metal, W. A. Turner . . . . . . . • . .  
Label, metallic, A. Chandler . . . . . . . . . . . . . •  
Labeling machine, J. G. Hendrickson, 

733,261 
733,973 
733,148 

Ladder, W. W. Pope . . . . . . . . . . . . .  
7
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Ladle truck, M. McDowell . .  . . . . . . . . . . .  733,253 
Lamp burner, C.  H.  Compton . . . . . . . . . . . .  733,012 
Lamp, plpctric arc, Broderick & Gordon . . 7!l2, 701 
Lamp, g-as, R. 1\1. Dixon . . . . . . . . . . . . . . . . . .  73'1,928 
Lamp gJobp holder, arc, G .  E. Stevpns . . . . 7�3,342 
Lamp, band signal, Hopson & Priest . . . . . .  732,941 
Lamp, incandescent gas, C .  A .  Haas . ·  . . . . .  733, 1 92 
Lamp, oil, A. V. Campbell . . . . . . . . . . . . . . . .  733,004 
Lamp or burner, Argand, H. C .  Dunnemann 732,930 
LantE'rn, Signal, Mercer & Phillips . . . . . . . . 733,243 
Latch, gote, J.  J. Hynding . . . . . . . . . . . . . . . .  733,208 
T�ifti.ng or s.crew jack, J. M. Marzolf . . . . . 73.'3,240 
LiqUIds, apparatus for pouring out, W. 

Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,083 

Now, There's Leatherine. 
Leatherine i s  a Belt Filler that fills. I t  goes way 
down ·below the surface and stays there. It renews 
the life and pulling power of old belts. It ket!p8 
new ones from growing prematurely old. It mllkes 
belting, old or new, impervious to steam, moisture, 
heat, oils, acid fumes, alkalies or atmospheric chan.!res. 
It's a little more trouble to apply it than to rub !l. 
sticky mess of mystery on the surface. but it can't 
rub off !l.nd it insures longer life and higher effiCIency. 
May we send. you Leatherine Literature aud our 
Belting Book 1 
CHAS. A. SCHIEREN & CO., NEw YORK : 52 Ferry St. PITTSBURG : 242 Third Av. 

CHICAGO : 92 Franklin St. PHILADELPHIA : 228 N. Third St. BoSTON : 192 Lincoln St. DENVER: 1319 Sixteenth St. 
HAMBURG : Pickhuben 4. 

Veeder Ratchet and Rotary 
For votin� machines, neostyles, tele· 
pbon�s, cash registers, nickel-in-slot 
machines and automatic machinery 
generally to register the number of 
pleces or Quantity of material pro­
duced-for any purpose requiring a 
small, li
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ter. 

THE V E E D E R  M FC. CO. 
HARTFORD, CONN. 

Makers of Cyclometers, Odometers, Tachometers, 
Counters and Fine Castnurs. Price, *1.00 

� @) .!' J �!rI?t�!o�!!�t��! U less it includes the famous 
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p��� are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. Price list on application to 

W A LWORTH MAN U FACT U R I N G  CO • •  
1 28 T O  1 36 FEDERAL ST. , BOSTON ,  MASS. 

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

Lubricator, Fisher & Krosll . . . . . . . . . . . . . . .  733, 179 
Lumber surface meter, J. D. Bates . . . . . .  732,697 
Lumber trimmer, automatic, Willett & 

Steedman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733,103 
Magnet, solenoid, G. T. Hanchett . • • . • . • •  732,851 
Mail bag, W. and W. M .  Rohde . . . . . . . . . . 733,081 
Mail bags, etc. , buckle for sealing, J. An· 

schau . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  733,116 
Mail box, J.  W. Snedeker . . . . . . . . . . . . . . . . . 732,904 
Mall catcher and deliverer, J. W. Gllbert . ,  733,025 
Maps, etc. , device for carrying and support-

Ing, P. R. Bullard . . . . . . . . . . . . . . . . . . . . 733,137 
Marble making tool, Converse & Leiter . , .  733,013 
Massage machine, A. D. Jones . . . . . . • . • •  733,049 
Massaging apparatus, G.  Sartori . • . . . • . • . •  732,897 
Mattre.ss stuffi:og machine, A.  R.  Kezer . . . •  733,324 
Measuring device, liquid, C .  Simon . . . . . . .  733,290 
Mechanical movement, E. D. Gleason . . . . . . 732,845 
Mechanical movement, G.  H. Burpee . • . . . •  733,141 
Mechanical movement ,  D .  Felgar . . . . . . . . .  733,177 
Mechanical movement casing, A. Wahle . . . .  732,971 
Metal bars into sheets, reducing hot, T. V. 

Allis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 733,112 
Metal polishing machine, F. A .  Weisbecker .  733,099 
Metal tubes or pipes, die for manufacture 

of, J. Reimann . . . . . . . . . . . . . . . . . . . . . .  732,960 
Metallic box, J.  Nutry . . . . . . . . . . . . . . . . . . .  733,332 
Metallic tie and rail fastener, C.  A. Wills . 733,104 
Meter. See Lumber surface meter. 
Mine curtain, A. O .  Slentz . . . . . . . . . . . . • . .  732,903 
Mirror support, J.  M. Conroy . . . . . . . . . . . . .  733,162 
Mold, J.  Schlnharl . . . . . . . . . . . . . . . . . . . . . . . .  732,966 
Mold, E. 1\1. Campen . . . . . . . . . . . . . . . . . . . .  733,145 
Molding apparatus appliance, L. Berg . . . . .  732,918 
Mop and scrub brush, combined, A. S .  

Held . . . . . . . . . . . . . . . . . . . . . . . 732,742 to 732,744 
Mop wringer, 1\1. A. Elliott . . . . . . . . . . . . . .  733,317 
Motive power agency support, H .  Lemp . . . .  732,872 
Motor, A. J.  Burton . . . . . . . . . . . . . . . . . . . . . .  732,705 
Motor, U. S.  King . . . . . . . . . . . . . . .  : . . . . . . . . .  733,217 
Motor control system, W. O. Mundy . . . . . .  733,252 
Motor, meter, or pump, W. Ballerstedt . . .  732 , 818 
Motors, changing the frequency of single 

phase Induction, P.  E. Chapman . . . . . .  733,149 
Mumer, A. G. New . . . . . . . . . . . . . . . . . . . . . . . .  733, 330 
Music sheets, device for trimming perfo-

rated, L. D. Doman . . . . . . . . . . . . . . . . .  733,0 1 6  
Musical instrument, J.  A. Bartholomew . .  733, 1 22 
Musical notation, L. H. Berwick . . . . . . . . . 733, 351 
Nail cleaner, infant's, G .  J.  Barnes . . . . . . .  732,819 
Napkin holder, sanitary, F. M. Baldwin . . . .  733 , 1 20 
Nicotin catcher, H . .  Feix . . . . . . . . . . . . . • . . . .  732,841 
Nigger bal', J.  H. E. Auger . . . . . • .  , . • . . . .  732, 815 
Nozzle, spraying, D. J .  Seaman . . . . . • . • . . . .  733, 334 
Nozzle, stl'am, W. S. Clarkson . . . . . . . • . . . .  733 , 1 54 
Nut lock, L. Savarla . . . . . . . . . . . . . . . . . . . . . .  732,898 
Nut lOCk, J. Edwards . . . . . . . . . . . . . . . . . . . . 733, 173 

The most useful article ever invented 
tor the purpose. Indispensable to Law­
yers. Editors, Students, Bankers, Insur­
ance Companies and busineSS men gen­
erally. Rook marker and paper clip. 
DoeB not mutilate the paper. Can be 

� Nut lock, Miller & Stinger . . . . . . . . . . . . . . . .  733,245 

� ggtic:lfi;:�j
g�ctg'u �PP�:���:UJ: ' S����P��ik: ���:g�� 

Z Packing, metallic waste, A. L. Coll' . . . . . . 733,156 
��et�et�ilt��llli J�o��!ft��:' !'rai{gn2:;s � Paint and producing same, water, S.  S. and 

B. Ruston . . . . . . . . . . . . . . . . . . . .  732, 895, and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man-
�';;

t
��� �ox<i�l�'ifl!:::::Id�'l(?!l. 

�8u USE  GR INDSTONES P 
If so we Can supply yon. All  slze@ 
In o u n t ed and u n ln o �l n t e d .  always 
kept in stock_ R9memoer, we make 8 
specialtyof selectinll stones for a]1 spe­
cial purposes. pr Ask for catalooue 
The CLEVELAND STONE CO. 

2.d Floor.  W i l sh i re .  Cleveland. O. 

�\��1 �V\E�M ®a4J@�tll..� 
Toledo � . Ohio,U.SA 
'rhe .VUlcan I�on worKS co. 

BATBS 
Hand Numbering 

Machines 
Dial Setting Movement 

BATES MAN U FACT U R I N G  C O .  
Sole Manufacturel's 

Factory : Orange, N. J. 
83 Chambers Street. New York 
8()( Wabash A venue, Cbical<o 

Paint, water, S.  S. & B. Ruston . . . . . . .  . 
Paper cutter, J. L. Lee . ·  . . . . . . . . . . . . . . . . . 
Paper machine vats, valvp for, J. E. li'oy . .  
Paper serving fixture, toilet, A. H. Scott . .  
Paper, toilet, A. H. Scott . . . . . . . . . .  733, 282, 733,283 
Paste and cutting same, apparatus for 

winding Oat strips of, A. CurrIe . . . . . . . .  733,164 
Pea pods from vines, machine for picking, 

G. W. Kelley . . . . . . . . . . . . . . . . . . . . . . . . .  733,215 
Pedal attachment, L. O.  Peterman . . . . . .  732,957 
Pencil holder and guard, S.  J.  Dohrmann . .  733,172 
Perforating mac-1lne, F. P.  Rosback . . . . . .  732,803 
Pl'ssary, E. M. Hewish . . . . . . . . . . .  : . . . . . . . .  732,855 
Pessary, W. W. Mltchel! . . . . . . . . . . . . . . . .  733,068 
Phosphorus, making, R. K.  Duncan . . . . . .  733,316 
Phosphorus making apparatus, R. K .  Dun· 

can . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733,017 
Photographic phte developing apparatus, G. 

A. Hagner . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,034 
Photographic plate washer, W .  G. 1I1ette . .  733,244 
Photographic printing apparatus, H. H .  Mc-

Intyre, reissue . . . . . . . . . . . . . . . . . . . . . .  12, 130 
Pick, miner's, A. Walker . . . . . . . . . . . . . . . . . .  733,349 
Pigment prodUction, manufacture of ma-

terial for use In, L. Wirtz . . . . . . . . . . . .  733,308 
Pile for forming concrete piling, removable, 

F. Shuman . . . . . . . . . . . . . . . . .  733,286, 
Piles, making concrete, F. Shuman . _ . . . . .  . 
Pipe connection, Ii'. G. Tallerday . . . . . . . . .  . 
Pipe jOint, fleXible, J.  C. Martin, Jr . . . . .  . 
Pipe wrench, F. D. Bullard : • . . . . . . . . . . . . . .  
Planter, T. 111. Griffin . . . . . . . . . . . . . . . . . . . .  . .  
Planter, seed or potato, C.  H .  Gerling . . . . .  . 
Pliers, H. C. Condit . . . . . . . . . . . . . . . . . . . .  . 
Plow cover or protector, A. Luenberger . .  . 
Pocket, garment safety, J. A. Barling . . . . .  . 
Polishing cone and wheel, L. G. Koenig . .  
Post. See Fence post. 
Power transmissior , J. L. Follett . . . . . . .  . 
PreciolJs stone setting, J.  C. Nordt . 733,262, 
Prlntillg press cylinder, O .  Ropsen . 733,276, 
Pril\tjng machine feed guard, W. Spalck-

733,288 
733,287 
733, 346 
733,065 
733,138 
733,033 
732 ,731 
732, 715 
732, 873 
732,996 
732,949 

732,933 
733,263 
733,277 

haver . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  732 , 792 
Printing press, J.  I{rehblel . . . . . . . . . . . . . . .  733, 325 
Printing press ink distributing mechanism, 

G.  H. Pierce . . . . . . . . . . . . . . . . . . . . . . . .  . 
Printing press Inking apparatus, M. Gaily . .  
Printing press platen, J. Thomson . . . . . . .  . 
Propulsion apparatus, vessel, C. M. Coen . .  
Pump, rotary, C. W. Loomis . • . . . . . . . . . . . .  
Pump spring attachment, J .  O .  Bane . . . .  
�ump, steam. F. D. Clinger . • . . . . . . . . . . . .  
fumping system, J.  Bryan . • • • • . . . . . . . . .  

! �����: r�n:,
' �.

raiI·�Yd�� : : : : : : : : : : : : : : : : : :  
Puzzle, E. S. Mowry . . . . . . . . . . . . . . . . . . . . . .  . 
Radiator section connection, C. F. Gessert . 
Rail jOint, H. T. Campbell . . . . . . . . . . . . . . .  . 
Railway brake, P. Hallot . . . . . . . . . . . . . . . . .  . 
Railway brake, S.  Cheney . . . . . . . . . . . . . . . .  . 
Railway rail joint plates, manufacturing, 

733, 078 
733, 023 
732,797 
733,010 
733,229 
733, 121 
732,713 
732,704 
733, 319 
732,850 
732,954 
733,183 
733, 144 
733,195 
733,312 

S .  B. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . .  733,085 
Ram, portable pneumatic, J. B. Barnes . . . . .  733, 696 
Range finding device, F.  E. Molkow . . . . . . .  732, 878 
Refrigerator, R. R. Graf . . . . . . . . . . . . . . . . . . 733,186 
Refrigerator, counter, Jensen & Reissner . . .  732,945 
Regenerative apparatus, J.  A. Herrick . . . . . .  732,939 
Rein supporter, Henderson & Jerome . . . . . . .  732,85R 
Revolver, D. B. Wesson . . .. . . . . . . . . . . . . . . .  733, 101 
Retort walls, etc. , composition of matter 

used for protecting, T. J.  Carlton . . . . . .  732,707 
Ribbon feed regulating device, Marvin & 

Casler . . . . . . . . . . . . . . . . . , . . . .  , • . . . . . . .  , 732,765 
Ring roll, D. P. O' Brien . " • • • . . .  , . . . • • . .  7�3,264 
Robe holder, A. A.  Jones . . . . . . . . . . . . . . . . • .  733,2 1 2  
Rocker joint, O. C.  Moore . . . . . . . . . . . . . . . . . . 733.227 
Roller, B. E. Storr . . . . . . . . . . . . . . . . . . . . . . . .  732,907 
Roof, L. P. Normandin . . . . . . . . . . • . . . . . . . . . .  732.883 
Rotary engine, J.  S. Moseley . . . . . . . . . . . . .  732,880 
Rotary engine, J.  Knowles . . . . . . . . . . • . . . . .  733,052 
Rotary engine, A. I .  Ostrander . • . . . . • • . . . .  733,265 
Rubber roll, J. B. Forsyth . . . . . . . .  � • . . • . . . . .  732,728 
Rule, slide, W. H. Glaser . . . . . . . . . . . . . . . .  732,935 
Safes, electrical signal for adding security 

to, W. E. Arnold . . . . . . . . . . . . . . . . . . . . .  732, 813 
Safety pin, dOUble, J. M. Howley . • • • • . . •  , 733,204 
Sander drum, B.  Storm . . . . . . . . . . . . . . . . . . .  732,706 
Sash hanger, storm, O. F. Abraham.on . . . •  732,692 
Sash lifter, G. Cassady . . . . . . . . . . . . . . . . . .  733,147 
Saw, drag, L. Phillipps . . . . • . . • . . •  , • • • • • • •  732,958 
Saw guide, band, Trout & Hinkley . . . . . . . . .  732,799 

(Oont'nued on page 5L) 

RELIABILITY 
You want an automobile that can be rel1edupo'l under all condltions-that does not spend half Its time being repaired. 

� 
TOURING CARS 

are built to use and to st.and use-to run 365 dan 
every year, and they do it. RAlUBLE � 
u�ers know theIr tested worth-a.sk them. WI' 
Wll! send you names and addresses If you wish. 
Let ns mail you our catalogue of facts. 

THOS. B. JEFFERY CO. 
Kenosha, Wis. 

SIT, RIDEAN D SLEEP 
ON AIR 

"--v. ."./l; • II AIR MATTRESSES J f!j'l!C{lOIl CUSHIONS and P I LLOW!! 

For Lovers of Comfort and Clea n l i ness 
Whether at home or abroad, in camp or on the water, the su .. 
b:tig�1uliy �o��:!s�?:!y; ;:�.���f������: ::d d:;!���iC. 
f:s�

l
f.ev�eh��e: 

s�f�\�da�y;��Il�e
���Ctionable can conceaJ 

CONFORM TO EVERY C U RVE
· 

OF T H E  BODY. 
Fully guaranteed. ' If not satisfactory mOlley refunded. 

W nte for free booklet D. 
Mechanical Fabric Co. ,  Providence, R. I .  

N ew York Oftiee. 16 Warren Street 

YOU ARE EASY 
If you need a carpenter to help you repair yonr roof with 
Warren's Natural Asphalt Sand Surfaced RoofIng 

;i�:a�r:�::p'!u-:,
o
��O��g 

on the market. It is 4ur­
able, fire-proof, and QOE"-8 
n
c:Jo���

i
�:f3j.n�I1fa:r in 

rolls containing lOll .q. it. 
Warren Chem ical & Mfg, Co. ,  1 8 Battery PI . ,  New York 

STRENGTH & ECONOMY "," 
eVIdenced in the entire construction of the 

OLD S G�!ct p-:r����!:fe r;:r:tne 

terials most suited to its 
work regardless of expense, 
cOtJ.sequently true 
is certain and long wear ' assUl'l;(i. Stationary Ell-�::fn�� 5�

n
�' f2 

h
�';.

table 
Cat. gives full particulars. 

g�'\riv��t�tA�:!��tlICH. 

SHOE BL ACKING. -FORMULAS FOR 
liquid and solid blackln

" 
are given In SUPPLEMll"T 

��J�ll c��n\�a�P,;ew:d��I��.ce
nt. each. For �ale 

FOR 

GUNSMITHS. TOOL 
MAKERS, EXPEIII· 
MENTAL & REPAI R 
WOR K ,  ETC. 
�t!��. \��3-��;!��r 
Foot Power. Velocipede or Stand-up Treadle. SM'Id jor CatalO{lU6. ,J��!��t!a W. F. & J N O . BARNES CO. 

Established 1872. 
1999 Ruby St., ROCKFORD, ILL. 

TOOLS AS A TOPIC 
must be interesting to every bandi­
craftsman. 'l'bere Is fI. mine of infor­
mation in 
Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. Capital handbook of reference. Pro. fusely illustrated. Sent by mall for 25 cents. discount sheet InclUded. 

1I0N'l'GOMERY & co., 1050 )1�UltOIl St., New York CIty. 

W�Il., Oil and Gas Wells drilled 
by oontract to any depth fr�50 
to 3000 feet. We al.o manu ac­
ture and fuml.h everytbl re­
quired to d,'ill and comp ete 
same. Portable Horse POWer 
tf:"hr,,��

n
�� &

e
�g' �I��:t. 

Write ns .tatlng exactly what 
is required and .end for illus­
trated catalogue. Address 

"-"",,,;..o-"'C:;;;';:- AND SUPPLY Co. 
'io�K. U. S. A.. 

GAS O L I N E 
E N C I N ES 

Marine & Statio nary 
from 1 ·4 to 1 6  H. P. 

A thoroughly satisfactory engine 
at a moderate price. 

Write for catalogue. 
THE C L I FTO Ill MOTOR WORKS. 233 E. Clifton Ave., CinCinnati, 0 

STEELO H A R D E N S  A N D  
� TOUGHENS I RON  IMPROVES STEEl AND PREVENTS RU ST  SlEELO CO.PUT 403 UST 2311 STREET lEW Y OIII , 11 S , 

© 1903 SCIENTIFIC AMERICAN, INC
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Some paints dry dead; othen are so 
dead dry the), crack or chalk off. 

Patton's 
SUN·PROOF 

Paint 
Uvea with a lustre. Guaranteed to 
wear for five years. 
PI'M'SB1JRGH PLATB GlIASS Co., General Di,trilmtE"" 

-Send for_Book of Paint Knowl..!dge and 
PAINT CO. , 12i Lake St., 

Write 
lo-da)l 
ior tree 
catalogue.  

Scientific American. 

SA LES M EN A�A��:�8 BIG WAGES r{!�:;-Blue Flame, Wickless, Fuel Oil Stove for oook. 
\Von���r:'

eat
i��·en��!: 

-4 �;7 -�"" _- --=- -=_ - ---,- ' -,-

':. ,�  "J ':" ,---- " 
- ��-'=------ � - � Q_ -

Enormous demand. Ev­erybody buys. Die Seller. Generates its own fuel gas from kerosene oil. A spoon. ful o!l makes hogs�ead fue� gas. OhE!8Pest safest fuel. N
W

o dIrt, ashes or bIg coal bIlls. All sIzes. Prices 18 up. rite f'or 8peelal oft"er. new plan. (Jat&lo8'ue Free. 
WORLD MFG. CO., 6236 World Bldg., CINCINNATI, O. 

"ROTARY ENGINED. -ARTWLES ON this type of engine. Iliving many details and illustr& tions, are contained in SUPPLEMENT Nos. 1 1 �8, 1 186. 1 1 93 and 1309. Price 10 cents each. For sale by Munn & Co. and all newsdealers. 

Sawing apparatus, wood, J. Rosenbaum . . .  . 
Sawing machine, C. D. Marsh . . . . . . . . . . . . .  . 
Scale, J. Lines . . . . • . .  : . . . . . . . . . . . . . . . . . . • . .  
Scale beam, C. G .  Strubler . . . . . . . . . . . . . .  . 
Schedule and train calculating machine, 

Wilson & Dalton . . . . . . . . . . . . . . . . . . . . . . .  732.985 
Screen. E. Hipolito . . . . . • . . . . • . . . . . . . . . . . . .  733. 323 
Seal press. J. W. Holley . . . . . . . . . . . . . . . . . .  732.!940 
Sealing machine, envelop, J. P. Squires . . . .  732,905 
Secondary battery, W. Gardiner . . . . . . . . . . .  732,842 
Seeder. E. F. Molck . . . . . . . . . . . . . . . . . . . . . . .  733.249 
Seed hulls, apparatus for separating ker-

nels from. F. B. Pope . . . . . . . . . . . . . . . . .  732. 719 
Sewer pit and trap, combined, J. M. Peters 732,778 
Sewing machine, tuttonhole, R. L. Plumley 733, 267 
Sewing machine cloth presser, adjustable, 

E. De Ville . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sewing machine, overseam, R. L. Plumley . .  
Sewing machine, Qverseaming, P. DiehL . . .  
Sewing machine- thread waxing device, 

732.719 
732. 959 
733, 170 

French & \Ieyer . . . . . . . . . .  ; . . . . . . . . . . .  732. 729 
Shaft, composite, Leibert & Von Philp . .  733, 222 
Shafts and bars of any section" means for 

coupling together endwise, C. A. A. 
Chenu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Shafting keys and key seats, C. Hammen . 
Shafting. flexible. W. D. Forsyth . . . . . . . .  . 
Shaving mug, S. H. Leavenworth . . . . . . . . .  . 
Sheet metal pipe former and groover, M. L. 

Hunker • . . . . . . • . . . . . . . • . . . . . . . . . . . .  : . 
Shelf bracket, adjustable, M. A. Heimann . .  
Shoe fastening, G. Bryant . . . . . . . . . . . . . . . . .  . 

733.00S 
732 .738 
733. 1 8 1  
733.057 

MAR INE  Gaso lene MOTORS Shoe for cloven footed animals. B .  Brand . .  
Shoe horn and shoe remover, combined, A. 

Hepner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

732. 857 
733, 037 
733,001 
732.998 

732,854 
732 . 718 
733. 161 
733.314 

:s����3:.
o
:Ja

e
������

r
g��i

d
c�;:i:3!{!��f��� t��l���: 

We always endeavor to be on toP. and for ]9OO offer an 
eD@'ine built from Brand New Patterns. with new and 
orI ginal features-just what other engines will have flve years hence. 
If you w� lYz �':z�1s ����t!e��'bU°.i .�'ifg)I'.U�!H describ· 

ROCH ESTER GAS E N G I Ii E  C O . ,  
693 Driving Park Ave.. ROCHESTER. N. Y., U .  S. A. 

DRY BATTERIES.-A PAPER BY L. K. 
Boh�, treating of open circuit batteries. historical dry 
��;��::sbart���r}{o?{lr,sb�!\��ir�, 

a�31���
e
�riicPea;�

er
Jl 

dry cells. Witb three illustrations. Contained in BCI .. ENTIFIC AMERICAN SUPPLEMENT. No. 1 U 0 1 . Price 
10 cents. '1'0 be had at this office and from all news­
dealers. 

Shoe tie fastener, W. E. Delano . . . . . . . . . . .  . 
Sifter, C. B. Comegys . . . . . . . . . . . . . . . . . . . .  . 
Sifting machine. dustless ash , A. Daniels . 
Signal. See Elevator alarm .signal. 
Silk filaments, apparatus for producing ar-

tificial. Ryon & Waite . . . . . . . . . . . . . . .  732. 784 
Skinning knife. G. N. Abbey . . . . . . . . . . . . . 732.911 
Sleeve holder. C. D. Jackson . . . . . . . . . . . . . .  n2. 942 
Sleeve link. F. W. Phillips . . . . . . . . . . . . . . . .  733.266 
Smokeless and coal saving furnace, R. L. 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 732,909 
Snow or road roller, C. W. Carter . . . . . . . . 732,826 
Soldering machi-::le attachment, can, F. N. 

Prince . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.780 
Soldering mach me, can, J. A. Steward . . . 732,970 
Sparking plug. J.  C. Anderson . . . . . . . . . . . . 732.812 
Speech receivers and transmitters, guard 

for. S. J. Ballard . . . . . . . . . . . . . . . . . . . . .  732. 915 
Speed and reversing mechanism, 'variable, R. 

B. Haln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Speed indicating device. T. D. Millea. et al. 

SAFE Spinning machine. Ding Cie Sui . . . . . . . . . . .  . 
733. 193 
732. 953 
733.299 
732.777 
733.279 Price 

Spring motor. J.  R. Ollver . . . . . . . . . . . . . . .  . 
Square clamp, T, A. Sang . . . . . . . . . . . . . . . .  . 
Square, level, and tape measure, combined, 

15 foot R. E. Van Court . . . . . . . . . . . . . . . . . . . . . .  733.302 
boat crated Stamp affixing machine. W. E. Newton . . . .  733.074 

$29.00 Stand and easel. combined. E. Werner . . . . . .  733, 100 
Stave pr ss. A. Hoffmann . . . . . . . . . . . . . . . . . 733, 357 
Steam boiler. E. F. Edgar . . . . . . . . . . . . . . . . . 732.725 

Mullins' Galvanized 
Steel Pleasure Boats 

Made of steel. Practically indestructible. AiT chamber each 
end. Cannot slnk. Cannot leak. Require no caulking. Ideal boat for family use, summer resorts. parks. Guaranteed. 

Steam generator. A. B. Neiman . . . . . . . . . . . .  733.259 
Steam superheater. F. E. & F. O. Stanley . .  733.088 
Stereotype plates, machine for casting and 

trimming. C. E. Hopkins . . . . • . . . . . . . . . .  733.202 W. H. MULLINS. 384 Depot St .. Salem. O. 
Stoker, mechanical, E. F. Edgar . . . . . . . . . . . . 732,726 

M O R A N  FLEXIBLE JO INT tor Steam. Air or Liquids. 
Made in all sizes to stand any desired 

pressure. . 
Moran Flexible Steam Joint Co . • I nc'd. 

149 3d East st., LOUISVILLE. Ky. 

I Print My Own Cards 
Circulars. newspaper. Press. $:i. 

Larger size, $11'1.00. Money saver. Bill p r O fi t s  p r l n t i!lg for others. Type sf'ttin� easy. 'rules 8ent. Write 
fo:' catalog. presses. type, paper, etc., to 
factory, The Press Co .• M eriden, Conn.  

Will Make Hair Grow 

Stone sawing machine, J. P. Winter . . . . . .  732,986 

O LDEST I N C O R P O RATED CO  Storage apparatus. J .  M .  Dodge . . . . . . . . . . . . 733.355 
• Store goods lifter. J. S. Nicholson . . . . . . . . . . 733.260 

In U. S. Makin� Aut01:pobile Boi1ers. Truck Stove, gas, W. B. Cassidy . . . . . . . . . . . . . . . . . 733,005 
Boilers a SpeCIalt y Cannon's Racer equIp Stove, hot blast, A. C. Kloman . . . . . . . . . . . . 732,867 
ped with one of our 24 in. Standard Boilers: Stove, oil, W. H. Wilder . . . . . . . . . . . . . . . . . . .  733,307 WhlCh made a Record Mile in 1.05 1-5. Re- Stove or range, D. D. Berry . . . . . . . . . . . . . . .  733, 1 :'.9 pair work economically done. Straining food products or the like, ma-The fOllowmg jg an extract from an order jllst received: chine for, M. Schlussel . . . . . . . . . . . . . . . . 732,900 

After carefully considering all other makes of Striking bag, J. Gamble . . . . . . . . . . . . . . . . . .  733,024 
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:���i!��:/tiits ;���� Stump extractor and grubber, W. S. Chilton. 733,151 

Superheater. E. F. Edgar . . . . . . . . . . . . . . . . . .  732.724 Stealn Carriage Boiler Co. Swimming glove. E. G. Vans Agnew . . . . . . 733.303 
Wnt8 f(f1 Catalog. "9 W. 1St St., Oswego. N. Y. Tachometer. C. H. Veeder . . . . . . . . . . 732.975. 733. 358 

THE BICYCLE : ITS INFLUENCE IN 
HeaJtb and Disease.-By G. M. Hammond. M.D. A val­uable and interesling paper in which the subject is ex-
�t�s!��e�� lb:�:�e���e���nfsOI�
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�:i����� S�:�����i��e�io.(�fo�;i�edJ:l!c1�N�I:l� 
To be had at this office and from all newsdealers. 

Tackle hlock. T. E. Maddux . . . . • . . . . . . . . . .  733.239 
Tap for barrels, ·measuring and r.egistering, 

C. Eichellspiker . . . . . . . . . . . . . . . . . . . . .  . 
Telephone, B. O. Fox . . . . . . . . . . . . . . . . . . . . .  . 
Telephone, E. H. Strauss . . . . . . . . . . . . . . . . . .  . 
Telephone circuit, substation, A. B. Stetson 732,795 
Telephone lock. W. H. Scott . . . . . . . . . . . . .  732.788 
Telephone receiver. J. S. Goldberg . . . . . . . .  732.734 
Telephone ringing device. J. I. Gemmill . . .  732.730 
'.relephone switchboard. C. E. Egan . . . . . . . .  732.931 
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WON D E R  Acp.tylene Burners 
ARE 'l'HE BE�T 

tlold by good dealers or write 
oh .. STATE LINE MFG. CO. 

9th & lOth 81:&, Chattanooga, Tenn., U. S. A. 

A S K I N  C A M E  I S  

e R E - S O L V E N  
The Game is to get the Grease and Grime off without removing 

the skin. Play the Game. It only takbS a few seconds. Costs 
five games for one cent. 75 Games in one tin box. Let's see, 
that's 15c. Ri��T25I�TOve

T;E
pe

GAME Stick to GRE-SOLVENT, and nothing but the Skin will stick 
to you. Samples sent free. " MILES AHEAD OF SOAP " 

THE UTILITY COMPANY 
BOl"clBY & Greenwich St8., New York CIty 

Dearborn Jun iorTYPEWRITER TABLE  
CAB I N ET 
GJ].aranteed the 
most complete 

�;:Efn��
i
��cr

T
s���� 

Solid Golden Oak, 42 inches long, 24 
}���� ��d\n!J: 
uable note book 
holder free with 
each cabinet. We 
ship td'responsible 

iit��
e
*12

a
h�i;hi 

prepaid east ot 
Rocky 1\11s. What 
mortl can we offer! \V rite now for fri::e 
illustrate I cata­
logue of Dearborn 
Typewriter 
Cabinets. 

DEARBORN ItEISK COMPANY, 
1933 FiI'St Av�., BIRMINGHAM, ALA. 210 Monroe St., CHICAGO, ILL. 

Manufacturers of Typewriter Cabinets tu:clusively. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This U built-up " laboratory ������ ;l� ;o�tr,!t ��t1��

e 
J}'h�

n
ga��c:

i
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u
)
n
e 
wt!.t�d: by any amateur s�lled in the - use of tools, 811d it wilJ work as well as a $125 balance. The article is accom­panied by detailed working drawings showing various stages Of the work. This article Is contained in SCIEN. TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 cents . . For sale by MUNN & Co., 361 Broadway, New York CIty, or any bOOkseller or newsdealer� 

For Jump Spark or Tonch Spark, 
For any gas englne, stationary t au­

tomobile or marine. 
Does away with batteries and belts. 

Water & Dust Proof Write for circular. 
THE DAYTON ELECTRICA L MFG. CO. 

EVANS'  
VacuuJn Cap Telephone system, automatic central station, 

F. Merk . . . . . . . . . . • . . . . . . . . . . . . . . . . .  732.874 No. 80 South St. Clalr St., Dayton. OhiO, U. S. A. This appliance will massage the 
scalp and force a free and health­
ful circulation. Stops hair from 
fal1in� out and restores a normal 
growth where live follicleS exist. 
It is used about 10 minuteo twice 
a day. Price of outfit, complete, 
is $35.00. Money refunded in full 
if not satjgfactory after 30 days' 

T O O L S 
Temperature regulating appliance, N. E. 
Tem�::�u;� ·��g�i�t�r: · N .

. .  
E: · N��h : : : : : : : :  m:gg ACETYLENE GAS AND CARBIDE OF 

Temperature regulator, thermostatic, W. S. Calcium.-All about the new illumlnant� its quaJities 
Johnson . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  733,210 chemistry, pressure of liquefaction, its probable future 

Thermostat. J. D. Gould . . . . . . . . . . . . . . . . . .  733.184 experiments perfOlm edwith it. A most valllable series 
use. . FO R M EC H A N I CS. Thermostatic apparatus, M .  S .  BelL . . . . . . . . 732,699 of articles. gIviDlZ' in complete forn;t the partICulars of 

Th!ll coupling. G. W. Smith . . . . . . . . . . . . . . 733.291 this bllbject. Details of furnaces for making the carbide 
EVANS' VACUUM CAP CO. $> Send lor Free Catalogue No. 1 6  B. .� 

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

Thread cutter, D. Flagg . . . . . . . . . . . . . . . . . . 733,318 gas generators. Ilasometers, burners, etc. Contained in 
Thread guide collar. W. E. Sullivan . . . . . . 733. 345 CIENTIFIC AMERICAN SUPPLEMENT Nos. 9!1�. 
Threshing machine. A. A. Lowry . . . . . . . . . . 733.231 l �l:1: 1 ::3�: IS!�; l ���t 19�t: 13��: 18§�: Tile. machine for removing glaze from the 1101 "S93.· 11](�80". ·1 �_.OO§6. 1' 2100t".tI] ... 10160an4.d l1 !2o"9'. plr!Ic:Je'-I" edges of. M. A. Metzner . . . . . . . . . . . . .  732.767 ".. .,. '" '" U Tiles, ceiling, W. Bremer . . . . . . . . . . . . • . . . . .  733,134 cents each, by mail. from this office. and all newsdealers 

The Scientific American 
Building Monthly---

Tire, pneumatic, R. A. Harris . •  : . . . . . . . . .  733,198 
Tir<>. vehicle. J. A. Collet . . . . . . . • . . . • . . . . . .  733.158 
Tobacco hanger, J.  B. Cuzner . . . . . . . . . . • . .  732,924 
Tool, combination, S. Chambers . . . . . . . . . . . .  732,827 
Tool holder. C. F. Bellows . . . . . . . . . . . . . . . . .  733.126 
Tooth pivot pin. E. A. Clark . . . . . . . . . . . .  : .  732.922 
Torpedo plaCing machine, danger signa" H. 

Simcoe . . . . . . . . . . . . . . . . .  · . . .  · · · · · · · · · · . Toy, I. D. Worcester . . . . . . . . . . . . . . . . . . . . .  . 
Toy. E. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 

Volume XXXV. 

Toy lantern, C. H. Wolfert . . . . . . . . . . . . . . •  
Tray carrier, C. L. Poillon . . . . . . . . . . . . . . . . .  . 

J t J 1903 Trimmer. See Lumber _ trimmer. anuary 0 une. Trolley. A. S. Deem . . . . . . . . . . . . . . . . . . . . . . 733.015 
Trolley pole. E. Schlicker . . . . . . . . . . . . . . . . . . 732,967 
Truck. E. J. Bryan . . . . . . . . . . . . . . . . • . . . . . .  732. 825 
Truss, hernial, T. Beckwith . . . . . . . . . . . . . . . .  733,124 

Illustrations 256 TUb�. Of '(?l�rk�:���· . .  ,:".���
i
.
n
.
e 
. . ��� .�������: 732. 829 

Tubing employed in metal beds, closure for 
Pages 123 Price $2.00 I 

the ends of. C. P. Walter . . . . . . . . . . . . . . . 732.804 
Turbine, elastic fluid, L. Wilson . . . . . . . . . . . . 733, 105 
Turbine, steam, D. F. Asbury . . . . . . . . . . . . 733, 1 1 9  

I NVALUABLE book for those who are about to bUJ· ld .  
Typewriter C .  F .  Hopkins . . . . . . . . . . . . . , . . .  733.042 
Typewriter. R. D. Stackpole . . . . . . . . . . . . . . 733.087 
Typewriting machine. M. S. Eylar . . . . . . . . . .  732. 840 

I t will stimulate ideas on home planning. No Arch itect Typewriting machine. L. C. Neff . . . . . . . . . . . .  733,258 
Umbrella geat. R. Reininger . . . . . . . . . . . . . . . . 732.781 

or Builder can afford to be without it. The Duotone covers are �:::,���a 
t�b��' ;dj!���i�: 'M". "  ii: 'B��;'i�: : : :  ���:�� 

Valve, air brake system controlling, W. F. 
charming and the l iterary and artistic features are a storehouse Knell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,051 

Valve and meaDS for actuating same, E. 
of information. The Editorials  deal with such subjects as ' Val:!or;�[�!��;.t· ·i�� · �il· ·����: · �;,t�;,;�ti�: 

732.879 

" Suburban Houses," and " Some Problems of Living." The valv�; !iec���;; .. .;��·ti�; ·F: · i; .
. 
D�g��I; : : : :  

733 . 1 09 
733 . 3 1 5  
733.220 
733. 157 

Valve gear, explosive engine, A. Krebs . . .  . 
T· alks with Architects include such prominent men as Geo. B. Valve gear. extension. E. P. Coleman . . . . .  . 

Valve operating mechanism, automatic, T. 
Post and Richard H. Hunt, etc. The Departments include : val:.:�

n
��i[ef: ·ii. " ·i�;.;p : : : : : : : : : : : : : : : : ; : :  m:��I 

Valve ring, piston, A. Dobson . . . . . . . • . . . .  733, 837 

THE HOUSEHOLD 

HOUSE DECORA TlON 
THE KITCHEN 

THE GARDEN 

N EW BOOKS 

Valve. throttle. J. S. Chambers . . . . . . . . . . . .  733.006 
TALKS ON H EA TIN G 

Valv
s�ct?;n:

x
t

os6T:m��f����· . . ��������� . ��� 732,830 

R R Vapor burner. G. F. Nolte . . . . . . . •. . . . . . . . . .  733.075 

OOFS AND OOFING Vat. w. Griesser . . . . . . . . . . . . . . . . . . . . . . . . . . .  733. 1 91 
Vehicle apron. J. B. Cretors . . . . . . . . . . . . . • .  732.716 

FIRE PROTECTION ���:�I�.
b
::�t",;/�o�·. 

R
J'�C�����d : : : : : : : : : :  m}�g 

F 
Vehicle. self propelled. H. Lemp . . . . . . . . . . 732.870 

URNITURE Vehicle transmission device. motor. C. Jen-
atzy. Fils . . . . . . . . . . . . . . . . . . . . . . . . . . . .  732.944 

PA TENTS ����:�: ��������
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e
.".'��� : : : :  m:+�� 

Vessel edges, machine for attaching metallic 
strips to. W. G. Haas . . . . . . . . . . . . . . . .  732.849 

Special attention is given to architectural details, such as 
Doorways, Halls and ' Stairways, the Porte Cochere and Bow 
Windows. Order at once. 

Vessel. food containing. W. J. Ablett . . . . . .  733, 1 1 1  
Veterinary for('eps, G .  Anderson . . . . . . . . . . . . 733,114 
Vise. J. R. Long . . . . . . . . . . . . . . . . . . 732. 757. 732.761 
Vise. J. Hubner . . . . . . . . . . . . . . . . . . . . . . . . . . .  733.044 
Vise. pipe. J. R. Long . . . . . . . . . . .  732 . 758 to 732,760 
Wagon body. knockdown. F. G. Tallerday . . .  733. 347 

Wash boiler. A. Shaw . . . . . . . . . . . . . . . . . . . . .  732.96S , Walnut hulling and washing machine, G. F. 

MUNN . �f& co .. I 
Wagon. milk. · G.  W. Evans . . . . . . . . . . . . . . . .  733. 1 76 

Publishers • .  361 Broadway. New' York , MaIers . " (��,;,;:��; " • •  " "  733.060 

For PIPE. THREADING 
or CUTTING 

there is no machine on the market that can com. 
pare for ease of operation and excellence of work 
with FORBES PAT ENT D I E  STOCK 

AUTOMOBILES ::�l:�':i' s::' 
ond-hand Antos and Motor (..'Ycles. All makes 

tyJes. If interested write for Automobi� eatalogve. 
MEAD OYOLE OOMPANY, 1iJ'!::�A���iLL 

Trade Marks. 
Designs. 

Copyrights. Etc. 

q��lI�n:s�:���f: guBrk�t��i�d f�:�C�t�r:e�� invention is probably patentable.' Communica-
����sf�:�tlb]�oe�������j' f1J:��g��������

e
t��B Patents taken throul/h M UNN & Co. receive Special Notice. without charlie, in the 

Scientif ic American 
A handsomely !1lustrated weekly. Largest cir-
���

t
l�ri�f �g�t��:\l�iH�o��b�:li n���:a�r: MUNN & CO.36 1  Broadway. Hew York 

Branch Office. 626 F. St .• Washington, O. C. 

© 1903 SCIENTIFIC AMERICAN, INC



Scientific AJriertcat\ 5S 
HENR Y CAREY BAIRD &; CO .. 

INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS. 
810 Walnnt St., Philadelphia, Pa .. U.S.A. 
pr Qur New and Rwtoed CataloaUB of P.-acUcal and 

ScitJnUlIc Books, � _ .. ,.1Wo lMal/ l5, 1003) ;  a Catalogue of Bookd on MowuUhVl/. mim'/l{/. Prospecting. Mineralooll, 
Goolooll, A88ay1ng. AnalyriB, etC.; a Catq,I.O{1'IM of Books on 
steam and the Steam EnqIm, 1IIacMneT1/. etc.; a Catalogue 

':1oono",::: o��aa'a��'&::��1te�=�� every branch of Sci ... "" applied to the Art., .... t f .... and 
tree of pOBtage to W1t1JOOI! 'n a711/1 part of rhe world who 
will tw'niBh hiB addr .... 

• 
W�lT Schapirograph ? 

THE D UPLICATOR that cleanly multi· 
._ copies anything written with �en or 2writer, &lao 

� BLi��Kw::r\:�5 2fu��"o�s:!c� 
� washing, delays, and �nsive supplies. PrIce, 

complete.!. C&P":'Size outfih, .S.OO. Lasts for years. 
Sent on .. DAYS; FHEE .TRIAL wlthont do. 

}lOBlt. THE S. A. 'SCHAPIROGRAPH CO., 266 Broadway, New York. 

Washing machine, P. N. Andresen • • • • • • • •  732,913 
Wagon, coaster, F. V. Eavenson . •  ", • • • • • . • • . 73.'i,019 
Washing machine, E.  L. Bullock . '  . • • • • • • •  733,139 
Washing machine, C. Garver . • . . • . .. • . . • . . • •  733, 182 
Washing machine, F.  E.  Hoover . • • • • • • • • •  733,201 
Washing machine, A. A. Johnston . • . • • • • •  733,211 
Water closet, W .  E. O ' Hara . • . • • • • • . . • . . • •  732,955 
Water heater, M. I .  Cohen . . . • • . • • . . • . • • •  733,011 
Water heater, · J .  P. Ihart • • • . • . . . . . . • • . . •  733,209 
Wear compensating device, L. Parish ; . . •  732,887 
W .. ather strip, J. N . . McGriff . • . . • • . . . • .  733,071 
Weather strip, S.  S. Stites . • . . . • . . . . . . . . . •  733,295 
Weather strip for windows, doors, or other 

structures, P. L. · Hedberg . . . . . . . . . . • .  732,852 
Weighing machine, automatic, F.  N. Magee 733,059 
Weighing I1'achlne, automatic, A.  A. Meyer 733,066 
Weighing machine, automatic, W. D. Tyler 733,096 
Well drill, oil, H .  R. Decker . . . . . . . . . . . . . . 732,925 
Wells, combined cable and rotary rig for 

drilling deep, L. C. Sands, J r . . . . . . . . . .  732,785 
Welt knife, H. Karpensteln . • • . • •  ; . . . . . • .  733,214 
Whip, L. H. Beals . • . . • . . • . . • . . • . . . . • . . • .  732,917 
Whip, . drover's, C .  R. Lockwood . . . . . . . . • .  733,227 
Wick raiser, C.  E.  Wirth . • . . • . • • . . . . . . . • .  733,106 

ROSE  P OLYTEOH N I O  INs·r·IT· UTE 
Wick raiser, adjustable, C .  E .  Wirth . • • .  733,107 
Wick raiser, adjustable, W. W. Bradley . . .  733, 132 

Terre Haute. Ind. A Colle of EnKmeeting. Mechanical Winding form, J . W. Lundskog . . . . . . . . . .  733,232 
Electrical, Clvtl Engineering ; Cbe::rcal couT.ilf; ArChitecture. Exten Windmill, J.  Coates . . • . . . . . . . . . • • . • • . . . . .  733,009 
Hive shops. Modern)y equipped laboratories in every department. E:J:. Windmill regulator, J. M. Lowe • • • • • • • • • •  733,056 
peDsea low. 21st year. For catalogue add� . � Window screen, J.  Q. Adams . . . . .. . . . . . . . . .  732,693 

V. L. MEES, President. Window screen, H. D. Mills . • . . • . • • . • • . .  733,246 
_____ ---'--'---------'------- Window ventilator, L. Zborowskl . . . . . . . • • •  732 ,809 

Wire drawing machine, D. J.  McMahon . • .  733,072 
Wire pay out reel, J. P. Delphey . . . . . . . . . . 732,835 
Wire screening for cutting off pieces, cabi-

el>c. V MAIl •• 
THE M. LINDSAY R UBBER VO. ManUL'lctnl'el"8. 29S}i Broadway, New York. 

A.W. FABER 
Mannfactory Established 1 ,. 0 1 .  

LEA D PENCILS. COLO·R.ED PENCI LS, S LATE 
PENCILS. WRI'l'ING SLATES, I N KS, STATIONERS 

B OBBE R GOODS. R U LE RS. ARl'lSTS· COLORS. 

78 Reade Street. New York. N. Y. 

GRAN D PRIZE. Highest Award , PAR I S .  1 9011 .• 

BABBITT METALS. -S� IMPORTANtJ.t 

net for storing, supporting and unroll .. 
lng, L. K. Wynn . . . . . . . . . . . . . . . . . . . . .  733,310 

Wire stretcher and wire splicing tongs, C. 
Stoolfire . .  ' . ' . .  . . . . . . . . . . .  . .  . • . . . .  . .  . . .  732,972 

Wood. cutting machine, fern or other, A. 
A. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . 732,916 

Wrapping materla1, C .  N .  Paver • • • • • • • . • • •  732,889 
Wrench. See Pipe wrench. 
Wrench, L. Kule s . . • . . • . • • . • • . • • • . • . . • . . •  732,752 
Wrench, D. H. I rland . . . . . . . . . . . . . . . . . . . . .  732,858 
Writing board, hand, C. J. Bellamy . . . . . . .  732,700 
Zinc from coppe. slag, obtaining sulfid of, 

F. Brunjes . . . . . . . . . . . . . . . . . . . . . . . . . . 733,000 

DESIGNS. 
Ash receiver, H. R. Towne • • • • • . • • . • • • • • . .  36,414 
Badge, Q. Bernlnghaus . . • . • . . • . • • • • . . . . • .  36,407 
Badge, H.  E. Promnitz . • . • • • • • • • • .  36,408, ·36,409 
Badge, C.  C. Penfold . . . . . . . . . . . . . . . . . . . . . .  36,410 
Brooch or buckle plate or similar article, 

P. O.  Dickinson . . . . . . . . . . . . . . . . . . . . . . .  36,411 
Grave marker, A. J.  Schafer . • . . • . . • . • . . . . .  36,416 
Mirrors or similar articles, back for, E. . 

Goetze . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . .  • . . . 36,413 
, Spoons, forks, o r  similar articles, handle for, 
. .  C. A. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  36,412 

Stove ranges, connected bracket and high 
shelf for, W. A. Spicer . . . . . . . . . . . . . . . . . . . 36,415 

TRADE MARKS. formulas. 8CIENTI1!' IC AMERICA. ... SUPPLEMENJ:.l.J�3 • .  
���::, c'§::'d f�����';,.::re.Munn &; Co. and "!!WI.. .... 

'
AntiSeptic In powdered and liquid form, J. 

Bockar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,731 

Gives more lighl than 
fS Blectrlc Llghtll or 
10 lCerollefte Lam,.. 

Safe as a candle. Send for 
catalogue. Agents wanted. 

Liberal Commission 
Exc:luslve .TerrItorY 

THE BEST LIOHT CO. 
(hrnen ot 0rJsinal Pateatl. 
E. 6th St.; Canton,Ohio. 

Wd manufacture � and bodies suitable for 
all p�s. We also 
sell supplies and can 
furnish any part or all 
the parta f�)l· a Jr&Soline 
or steam ng. �ee our 
late- cata1ogti� FREE. 

S26_ S. 18th St.., 
ST. Loms, Mo. " 

ca.u. T. HOWJI &: Co., 61 Hudson St., NeW' York, Export Agents. 

TO KEEP COOL 
yon mU8t bave a whirling fan to drive the heated. im­
pure air from yonr rooms. Will yOU pay $15 or more for 
an electric fllon, or will you buy our famons ' 

Water Motor Fan 
which makes 2.000 revolutions 
a minute and th rows a curr .. nt 
of air as strong as doe. an elec· 
trlc fan yet costs only 

51.50 
It can · be attached to any sllilllot direct. or connected 

by rubber hose and ath ched to wal i  in same or another 
room. Can be Adjusted by anyone-even a child-quick 
Iy and Il ... ily. T6e fan Is ten inches In diameter. Re­
quires but low pressure, t.he motor being fed through a 
I-IS-Inch hole. Runs smootb ly. without noise or annoy­
ance-especially desirable for the siokroom. Cannot 
get Qut of order. 

Price Oomplete $ 1 .50 Booklet Free 
Good. AIlents Wanted to sell the Water Motor Fan to 

the thousands who have been waiting for a perfect fan 
at a .IoW .price. . . 

DELAWARE RUBBER C.O.,  Dept • . 1 0:7 . 83 I Market Street, Philadelphia, l'a. 

Artificial table waters, W. T. Wagner ' s  
S o n s  . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  . . .  . . .  40,742 

Buttons, collar, Capron & Co . . . . . . . . . . . . . .  40,723 
Carpet sweepers, Bissell Carpet Sweeper ·Co. 40 , 744 
Current transformers, · alternating, General 

Electric Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,745 
Flour, Oklahoma City Mill & Elevator 

Co. . .  . .  . .  . . . .  • . . .  . .  . .  . . . . .  . .  . . .  40,738, 40, 739 
Food for goldfish, N. A. Anderson . . . . . . . . . . .  40,736 
Food for InvalidS, Maltova, Limited . . . . . . . .  40,737 
Hair wavers and curlers, A. Drees . . . . . . . . . .  40,735 
Mar��n�:r

c
�t::ci:s 

a::d
u�:d:BI�::: Ees�1�h 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,720 
Medicated plasters for cure of rheumatism, 

Adhesive, Magic Foot Draft Co . . . . . . . .  40,733 
M .. dlclnal preparations for treatment of cer- . 

tuin named diseases, O. G. Stolz . . . . . . . .  40,728 
Mineral water, Berry Hill Mineral Spring 

Co. of Va . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,741 
Photographic films and plates, Eastman Ko-

dak Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,719 
Pistols, H .  M.  Kolb . . . . . . . . . . . . . . . . . . . . . . .  40,743 
Plasters for cure of rheumatism, adhesive, 

Magic Foot Draft Co . . .  . . . . . . . . . . . . . .  40,732 
Remedy for cure of certain named diseases, 

Lomolo Remedy Co . . . . . . . . . . . . . . . . . . . . .  40,730 
Remedy, rheumatic, Winthrop Drug and 

Chemical Works . . . . . . . . . . . . . . . . . . . . . . .  40,729 
Rubber cement, plastic, C.  O .  Tingley . • • • .  40,746 
Salt, W. B. Price . . . . . . . . . . . . . . . . . . . . . . . . .  40,740 
Shaft hangers, T. B. Woods Sons . . • • . . . • . •  40,748 
Shoes, ladies' and misses' leather, G .  B. 

Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,727 
Slates, school, National School Slate Co., . 

40, 721 , 40,722 
Tableware, plated article of, Housatonic 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  40,725 
Tableware, plated articles of, American , SIl-

. ver Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,724 
Tires, rubber vehicle, Springfield Rubber 

Tire Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,747 
Toilet lotions, Klement & Spaeth . . . . . . . . . . .  40,734 
Trousers, Frederick H. Sprague Co . . . . . . . . . .  40,726 

LABELS. 
"Chief Swenle, " ·for Cigars, Schmidt & Co. 10, 1 68 
"Cubanas Cigarros, " tor Cigars, ' Central 

Lithograph Co . . . . . . .  c . . . . . . . . . . . . . . . . .  10,170 
"English Punch , "  for punch o r  liquor, A. 

Hoffmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10, 1 66 
"Extralt d' Absinthe, " for absinthe, G .  

Gempp-Pernod . . . . . . . . . . . . . . . . . . . . . . . . .  10, 1 67 
"Gray ' s  Remedy, " for medicine, H. I. Gray . 10, 1 62 
"High Life , "  for beer, Fred. Miller Brew-

Ing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,164 
"Iodo-Nucleoid, " for medicine, Dlnet & Del-

fosse . . . • . .  . .  . .  . . . .  . . . . .  . . .  . . .  . . . .  . . . . •  10, 159 
"Lincoln Brand Separator Creamery But-

ter, " for butter, Beatrice Creamery Co. 10,171 
"Lithia Selt .. rs, . .  for water, C.  H.  Schultz. 10 ,163 
"Luz de Oro, " for cigars, American Litho-

graphic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,169 
"Ping Pong Wafers With a Spoon , "  for '  

. wafers, Rifkin & Getzoff . . . . . . . . . . . . . .  10, 17:1 
"Rhellmatol for all Rheumatism , "  for medi-

cine, Canton Drug & Chemical Co . . . . . . 10,161 
"Surp ' Pop , "  for sbelled popcorn, C. B. 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,172 
"Union Made, " for beer. ale, and porter, 

International Union of the United Brew-
ery Workmen of America . . . . . . . . . . . . . . 10, 1 65 

"Valentinp's Benz-ol Capsules, " for medi-
Cine, N .  L. Shouse . . . . . . . . . . . . . . . . . . . . . .  10, 160 

" Victor, " for brooms, Lee Broom & Duster 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

PRINTS. 
"Carter's Ideal Typewriter Ribbons and Car-

bon Papers, . .  for typewriter ribbons and 
carbon napers, Carter's Ink Co . . . . . . . . . . •  762 

"Carter's Photollbrary Paste , "  for adbesive 
. paste, Carter's Ink Co . . . . . . . . . . . . . . . . . . . 763 

"Red Cross Absorbent Cotton , "  for absorbent 
cotton, Johnson & JO.\lDson . . . . . . . . . • . . . . . .  761 

"Stick ' Em .  '.' for sticky fty paper, Grand 
Ranld • .  Stlcky Fly Pa".,r Co . . . . . . . . . . . . . . 764 

"The Fall and Winter Fasblolls, " for mpn ' s  
winter apparel, David Adler & Sons Cloth-
Ing Co. . .  . . . . . . . . . . . . . . . . . .  , . .  . .  . .  . .  . .  . . .  760 

A printed copy of the SPllclficatlon and drawing 
of any · patent In the forpgolng llst, or any patent 
In print · Issued since 1863, will be furnished from 
this oftlce for 10 cents, provided tt" name anI) 
number · of the patent desired and the date be 
.glven. Address Mnnn '" Co., 361 Broadway. New 
York. Canadian patent. may now he obtained by the In­
ventors for any of the Inventions named In the fore­
going list. For terms and furtber partl.eula .. 
addreu MUUD .. 00.. BIt lkadwq. Kew SO. 

T W E L V E  
PASS E N C E R  B R A K E  

Seats comfortably three full grown 
persons in each seat. Wheels 40 
lJIches in diameter and provided 
with 4� inch face Traction tires. 
The b!!st ever made. 

A C R E AT M O N EY M A K E R  
T h ese Veh i cles are very popular and are adapted for Hotels, S u m mer · 
Resorts, Colfl ng, Park Tou ri n g  and B U Si ness T rave l .  Bodies are 
furnished for the above NO. 5 Gear, suited to every kind of commercial 
delivery. Write for Catalogue B. 

C H·I C A G O  M OT O R  V E H I C L. E  CO. 
370-372 W a bash Ave n u e  

Factory : Harvey, DI. C H ICAC O, I LL. 

1- --------
c i 

BIC YCLE MOTORS . 
Bicycle Motor CaslinKs 

\\Ye have a compl",te line of motors, cast­
Ings and accessories from l!( to 3 h. p.,  fO'r Bicycle, 'Maline, Automobile and Sta.­
tionary. LOWEST PRICES. Send stawp fur cataJogne. 

.W A���=.l����Rst�ct�;1Pft'eer��l 
- \ 1 .Draftsmen, I3.5ll to eoJl' per diem • .  An examination will 

be held at the Navy YIil"d, Washington, D. C., July 24 
and 25, 1001. for the purpoae of establishing a �Ister of 
eilglbles for the above jlO8ltlona. For application and 
further Information address "Commandant, Navy YaM. 
Wa8hlngton, D. C." -.� . 

STEFFEY MFG. Co. 2720 Brown Street, Philadelphia, Pa. 

GAS ENGINE DETAILS.-A VALUA-
� T H E S C H W E. R D T L E.  S TA M P  C O  �, S T E E L  STAM P �, L E T T E R :)  & F i r) I R E  S 

B R I D G E. P O R T C O N N  ble and fully Illustrated article on this subject I. con­
tained In SUPPLEMENT No. 1 �92. Price 10 oonts. For 
we by Munn &; Co. and all newsdealers. • •  T H I S  B E ATS N EW J E RS EY. " 

CRESTMOBILE .8 
Cbartel"!Lproeured under South Dakota laws for a few 

d"lIars. Write for Corporation laws, blanks, b.Y-law8 
and forms to PHILIP LA WBENCE. late 1>ss't Sec. O,.State, 
Huron. S. DR or Room K. 20th noor, .:j20 B'way. N. Y. 

$750 
T h e  most lojl\­
cally construct­
ed car made. 

Wrtte for cat. 

Experimental & Model Work 
CXr. d: adAJiceff'tlll. Wm. Gardam & Son.46-li1Rose St.,N.Y. 

I 
INVENTIONS DEVELOPED 

I WALTER K. FREEMAN, M.E. 
Special machinery, electrical and cbemlcal ap­

paratus made On short notice. Good accommo­
dations for Inventors. 403 E. 23d St.. New York. 

BUILD E R S  oC Special Machinery. Modeb. 
oped. TEE FEN�J'iI���lIti���o.!�==.�"o�­

RUBBER STAMP MAKING. - T H I S  
article deticrlbes a simple method of making rubber M ATC H M A C H I N E RY. 
stamps with inexpensive apparatus. A thoro1ljlhly BIG MONEY IN MATVIIES. 
practical article written by an amateur who has had ex- We mannfacture everything pertaln1nll to the bnal-nerlence In rubber stsmp making. One illustration. ness. The Very Latest PI'ocesa. We will furnish Contained In SUPPLEMENT 1 1  H.. PrIce 10 cents. For a manager or teach any purchaser the business 
sale by Munn & Co. and all newsdealers. F. W. MURPHY· &;  BRO., 

• 
1118 Ashland Block •. Chicago, 111.. O. S. A. 

� &. FRANKLIN 
Model Shop 

The Frank l in  Model Shop . NOVELTIES & . p  Experimental workfor lnventors; any- ATENTEO ARTICLES 
thiIll! i n  metal from a single piece to a Mannfactured by Contract. Punchlug DIes. Special Ma­
complete worklnll model. Ap)l!U'atus for ch lnery. Eo KonlgBlow & Bro .. 181 8eneca St. Cleveland.O. 
colleges. Exhibition models. Introduc- . 
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Invl'ntlons perfected. DrewiIljl!! and de­
signs worked out trom Inventors' Ideas. 
Send for circular 9. . 

PARSEJ.L &; WEED, 
129-131 West 31st Street, New York. 

W E  M A K E O R  P L A T E  
ANYTHING IN M ETAL. 

S E N  0 S A M  P L £ FO R E S T I M  AT E 
T H E T. F. M O O R E  C 9  

3 3 4  D EA R B O R N ST. C H I CAG O. I L L .  

C OL· 0 GA'LVANIZ.ING Save all the Spelter oonsnmed in galvanizing by the hot pl'O<", by using our Patent Cold Galvanizing Process, 88 the amount of apelser lCllt lUI drou Ip the hot proceBll If qed In our proce88 wUI give suJBcJent 
atr and sea waUr. Our Patent � Is now in use all over the eouDtioy. �en::esto ina:fu::D.:r:f8�t.�=!�t.-Ji:h! 8':n-r.;at =: 
Co., Herre.hofl' Boat Dulldln .. Co., TowDMmd & Dowaey, Arnaour Paeklll8' Co. Ltcenlle8 granted on royaJty bam. 
&mple and custom work done at our factory, lOB-1 10 W. 11th St. Main Office, � Broadway. 1 to 9 Park Avenue, Brooklyn. 

U. S. ELEVTRO.GALVANIZIN G VO. 

Best American Made Motor F. N .  Roehrich & 00. Ma.chinery 
Designing, 
Mechanical 
Drawing • 

1 02 F U LTON STREET, 
N EW YO RK. 

Telephone No. IW4O.A JOHN. 

MASON'S Put. Friction Pnlleys and Cilltchell 
:��l�.Mft:�\n:h�I�h�� s.rri'r';.�l:�dli'::::'��': 

Pat. Whip.Hoist ellectlve and simple. 
It Is now thoroughly understood amonR automobilists 

:�wh'b,,§'fiff, m����:ead�!�::I\r�'h'rci'ls can 

¥'6e:!,m�!l�l�s 
d:::b�ii��':�ttk ".!'ri'd 

e��0'f?.; 

ManCd. by VOLNEY W. MASON &; CO., Inc. 
Providence, R. I., U. S. A.. 

lUeatest satisfaction everywhere. lllqstrated desoripo 
tive bookl6t free on application. 

MODELS a. EX P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLAR D .  Fox B ldg.,  Frank l i n  Sq uare. New York. 
CONRAD MOTOR CARRIAGE CO..  Bullalo.  N.  Y. m �!fo!��IO!I!Pe�!!� 

GAS 

Volt Ammeters 
Pocket size. but lat'ge enOUjlll foiaccuracy 
and practical use . . V arlous r�es for test-
���::���ft8��rI'Xll�V�l.t'iE:��: �S 
Ammeters for Ileneral measurements. 

prSmd for Cwcular. 
L. M. PIGNOLET 

. 81 Cortlandt Street. New York. N. 'YI 

ENGINE 
IGNITERS 

LATEST TYPE. BEST MAn� 
For Marine, AutomO'bile O'r  Stationary Engines. Full,. Guaranteed. 

Write for CIl'Clllar. 
The Varllole & FInelt C .... 

233 E. CUfton Ave.. CIncinnati. Ohto . 

200. Parlor "l'rlcks Catalogue free. 
MARTINKA & eo., Mm., 4iI8 Sixth Ave., New VorIL 
SPEOIALL Y D RAW N  �rle'r�� si�e'i,�!b�:! � to *-in. outside diameter. Small Metal mannfaeturlng. M; �. HORN CO •• 88 Park Place, New Yorll. 

DRYINI MACHINES .  S. E. WORRELL. 
Hannibal. MOo 

w e tJ tJ S" h l rl q e j O l rlt b e l t  h o o k s 
I n Serted With a p l l e r  - Se rl d  fo r C l r'c u l a r  webb h l rlOe b e l t  hook c o  - b O O rl  t O rl  rl J 

The Waterless Knox 
S I M P L. I C ITY 

R E L. I A B I L ITY 

C O N V E N I E N C E  
Th�:��'::���:r�Fe.rr�'!,�rocr�!��g system h .... been thorough-

Many details Improv8111 In 1001 car. Catalogue on application. 

KNOX AUTOMOBI LE CO •• 
Main Office and Works. SPRINGF.ELD. MASS. 
NJIIW YORK AGENCY :-H M. Davia. 146 West 89th St. I1STON AGENCY :-Reed-Underhill Co .. 41 Stanhope St. � �:.�Wt. AGENCY :-Nat'l Aut.omoblle and Mfrs. Co. 
PHlLAD1IlLPH1A &. PITTSBURGH AGJ![N:CIl!B.;--:Banker Bros. Co. CHICAGO AGaw ,-A. C. BuJIler. 416 W.biI.b .:A?eo 
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If you have not yet seen the new 
W I N T O N  T O U R I N G  C A R  

yon will find it worth your while to study it a bit, if only as an in-
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ample-a single forward stroke of the arm and the car is stopped­
no confusion, absolute surety. See them at our agencies or branch 
depots. WI NTON MOTOR CAR R I A G E  CO. 

15 to 21 Clinton Street. 

Orient MOTOR 
CA R 

S If. P. I'RICE @9Z5 
AU speeds to 30 miles per hour. 'Vill climb any �rade. 

Scientific American. 

" stop tI1e Engine"�---
Perhaps it Is only the breaking of a machine. 
Possibly a workman '8 hfe is in danger. 
Either way, the engine must be stopped with the least possi­

ble delay. 
l<'actory accidents are likely to happen at any time-they are 

eX,f::�it�������ti�
r
�t�nd with hIS hand constantly upon the 

throttle. ready to act-but there are times wben the engine 
must be stopped whetber he IS f( ady or not. 

If your engine was under such control that it could be stopped 
in l ess tban 30 seconds, and from any pbitJ.t In· the factory...:....the 
danger element is a1most eliminated. 

An
l 

kind of an engine can be shut down in 5 to 60 seconds-b
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The same apparatus autqmaticallu prevents the enginE!' from 
., racing-," no matter what happens. . . 

We have two booklets-one for tbe employer (No. 3Il ,  the 
otber for the Engineer (1'00. 32) .  Whicb one do you want 1 

The fact th,''l.t no damage resulted from the breaking of the �W-illch crank shaft of our 1 , 250 Horse Power Cross Compound "EnglD� we 
attribute especially to the rapidity w.th which the throttle was closed by your l\1onareh Engine Stop. ",. e cOIisider that the Engine Stop 
averted very serious consequences and saved llS a great amount of damage. "\\' f' are glad to add this testimonial to its efficiency. 

(Signed) E. L. FRISBIE, JR., Pres. BE�EDICT & BURNHAM MFG. Co., "\\'aterbury, Conn. 

CONSOL I DATED E N G I N E  STO P COMPANY,  1 00 Broadway, New York 
See two-page illustrated article, Issue July 11, 1903, SCIENTIFIC AMERICAN SUPPLEMENT No. 1436. 

Do You Want ? All Arithmetic�llems 
Information on High Grade r!'ires.? 

Wrtte lVrite 1m' clescriptive catalogue. FI�K ::'LToHAllI lUEFG· xCO··c- "'aulth asm. M
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solved rapidly and accurately by tho 
Comptometer. Saves 60 per cent. of 
time and entirely relieves nervous and 
mental strain. Adapted to an com· 
mercial and scientific computation, 
Every office should have one. 

Write for Pamphlet. 
fELT & TAR RANT M FG. CO. , Ch icagt 

• , r; 
Chicopee Falls. Mass. 

For automobiIe accidents. I ' P(( IAL CRUDE ASB  ESTOS ohe R AY �£n�c� B R A K E  � D I R ECT F R O M  M I N ES A
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P R E PA R E D  
ASBESTOS F I B R E  
f o r  M a n u factu rers u se 

R. H .  M A RTI N ,  
OFFICE,  ST. PAUL  BU I LD ING  

220 B 'way, N ew York . 
August only,we will 

M 0 T O R.  C Y C L E give the first person 
an,w,dng thi' ad- , 
vertl.sement, from I t':lch town or city, a I 

AMERICAN 
PocKet Ammeter 

3X; Brake H orse Power. Price $22:J. 
Speed with Racing Gear. 60 �files Per Hour. 

WISCONS IN  W H E E L  W O R KS. T u r n o r  Ave. , Raci ne,  W i s . 

T R A N S L U C E N T  F A B R I C  
}:�

eqlla1!ed S K Y  L i e  H T S �i�ll���rol��:!. 
Guaranteed not to crack, break or leak, 

while freely admitting light. 
Better than glass in every way and l ess expensive. 
Protects against fire better than glass does and 

ca
,ph�

e 
J����ar

l
�?:c�lig-lc��������s already put in 

place 30),000 sq. ft. at its Schenectady shops j also 
used by U. S. Government, railroad corporations, 
larg·e manufacturer:;;: , etc. 

�.T1t.-.t. rzs 1)((luahte. for a Mnrlll S�UQht in a low-cost 

���i�:r�ie ���e�!lea�jQ�ep�·b�:1o;;rY i��i�:�s 
t�n�ri��ht� 

1ft: for detaill'd informatian. 
TRA:\ SLrCE:\T FABRIC CO., Qul ... y. M ..... 

A" Record of 30 Years 

1873 1903 
T"I�TY YEA�S AGO the advent of the 

�EMINGTON 
created the typewriter industry. 

EVER SINCE the �emington has been 
the recognized leader among 
writing machines. 

TODAY its supremacy is unquestioned. 

SOLID MERIT is the foundation of its 
enduring rule. 

---
�E M I NGTON · TYPEWRI TE � COM PANY 

327 Broadway, New York 

DICKINSON HARD RUBBER CO. 
MANUFACTURERS INCORPORA"rED 1875 

BUTTONS-RUBl3ER, BORN OlD, W ..... TEB.­
�OOF AND EBORINE. 

TELEPHONE REcErVERS AND MOUTH-P�. 

ELEOTRIOAL :IlrfSULATlON. SOCKETS, 

BUSHINGS, HANDLES, ETC. 
42 MEOHAl!HO ST •• SPRINGFIELD, MASS. 

splendid opportun-
ity to obtain the 

�t��b
I
O�,��ba���e:�:!f.�:!!�!'! i 

at .a special introductory cash prl-Ce if SCllo:N"·ll<'IC AMZBICAN is I 
mentioned. Write U8 "promptly. : We aJ.'Jo have an attractive installment Plan 

. . 

fO

. 

'

. 

those who wish to I I buy on monthly payments. ResponsiWe. ener¢ic agents 'lvaute<i. 
:rhe Ame rican Typewriter Co. ,- 2 6  7 B 'way, ·New York \ 

'MICROSCOPW 
Proj ection Apparatus 

for sl'ientifil" work, �uperior in a(·(·uracy and eonvenienee, 

B a u sc h �oeh:?t�,b)i .�ti c al Co . • 
BOSTON 

CHARTER ENG I NE  
USED !yNY A:';A'gNE 

FOR ANY P U RPOSE Stal ionaries, Po rtab les , Sawing O u tfit s ,  H o i sters, E n g i nes a n d  Pu m p s . 
FUEl, -GaSOline, Gas, Disti l Jate. 

Send for Illustrated Catalogue and TeRt'l· monials, and state Your Power Needs. 

i���:�bife:���r6r
b
��r��ra������ 

etc. Will measure one to fifteen am· 
peres correctly. Put up in a nickel­
.silver case which will not tarnish or 
wear off. DirecrtioDB inclosed with 
each instrument so that a novice may 
operate it. Simple and reliable. 

PJ:ice, 88.,00. �omplete • .  
AMER ICAN cOIL · 1:0:, � . 
2 8  Newb u r n  St . . W. Some rvi l le , Mass 

Clark's Wireless Telegraph Apparatus. 
Wr ite for anything in Wireless Telegraph 

Apparatus and Supplies, special or separate parts, as 
required. Spark Coils, Coherera, Rela.ys, Registers, 
Reccrders, Automa.tic Tappers. Let us quote prices on 
Special College Sets and Commercial Sets for long or 
short distance. Circular free. 

Tbos. E. Clark Wireless Telc,rapb-Telepbone Co. 
7 1  M I C H I GA N  AVE • •  D ET R O IT,  M I C N .  

Stephens Patent 
VISES 

FLAT 
or 

SWIVEL 
BASE QUICH. ADJUSTING 

Without a Riva l  
TOWER ®. LYON CO. 

95 Cha lDbers St. , N. Y. 

is attained only in the 
TABER ROTARY PUMPS 

r.rhey are mechanical 
simple and durab Le.Will 
pump hot or coJd fluid, 
thin or thick. Requires 

no skIlled mechaniC. Most 
power at least cost. All parts 

S :1· AU varieties 8t IQWestpnces . .Best lt�I1road interchangeable. Made of 

ca B � Track and Wagon or Stock Sca]e� made. iron, steel or bronze. Can be 
Also 1000 useful artICles. including Satp�. driv�n by belt, motor or en-
lSeWlng )lachines, Bicycles, Touls. etc. 8ave gine attacbn.ent. Large lllustrated. Catalogue free .  

Money. Lists Free. CHICAGO SCAL Jil co . . Chicago, Ill , TABER P U M P  CO .• 3 2 We l l s  St . ,  Buffa l o ,  N. Y . ,  U. S .  A. 

SOLAR MOTOR LAMPS 
•• Show the Way a nd Always Satisfy." 
We -nialte a score of styles and models of 

GAS and O I L  

Side Lamps, Headl ights, 
Tai l  Lamps & Searchl ights 

With Lens Mirror Renectors 
Onr new models with Latest Improved Generators are 
�f��

n
::�

c
:I�: s:�: ::�

s
s
t
:tl!}:�0�i,

n
:�d��1�bi� fg;�i 

styles and makes of motor cars. 
Write 1&1" new catalofl. . 

THE BADGER BRASS MFG. CO., Kenosha. Wis . ,  or 1 1  Warre n St. ,  New York 

. C OLD G A LVAN I Z I N G .  
AMERI CAN PROCE S S .  N O  R OYA LT I ES. 

5AMP�S ANo I N FORMATION O N  APPLICAT IO N .  
N I C K E L AND 
E lectro·Plating 

ApDaratllJ and Material. 
THE 

Hanson & Van W i nkle Co., 
Ne�val'li.  N. J. 

136 Liberty St., N. Y. 
30 & 32 S. Canal St. 

ChicRllo. 

GRAN ITE ROOFING 
WHICH HAS BEEN ADOPTED BY THE �ING RAlLROADS,MAlCUFACTURERS,ARCHITECTSAMDBUILDERS • AS TH E  STANDARD READY ROOfiNG.  �ITE F O R  TESTI M O N IALS. PHOTO PAM PH LET AND SAMPLES . . 

, SEA GR1T -_:::::��NLlr::EL�OMPOSI110M 

( WOOL FELT - m '-GRANITE COMPOsmOI 

STUDEBAfiER 

ELECTRIC 
AUTOMOBILES 

No Expert Chauffeur Needed. 
Can be Run Any Day in the Year by Any Member of the Family. 

Wide TOllring Radius. A Successful Hill Climber. 
Smooth Operation. Reliable Brake Control. 
Great Strength of Construction. Quiet Running. 

Perfect Spring Suspension with resulting comfort in riding. 
Can be used equally weli over rough pavements or smooth park roads. 

Deseriptive Catalogue on Applicati oll ' Our l'umplt,te line of automobiles can be seen at Ollf Kew York 
Repository, Broadway aud Seventh Av., corner 4::>th St. 

STUDEBAfiER BROS. M.FG. CO. 
Factory &; General Offices, SOU1'11 BEN D, INn. 

Flr�t·CI8�1ii' Agent!il de ",ired In territory not already eove�ed. 

$222 
,. ishab 

The 
Best 
Low 
Priced 
Jeweled 
Watch 
Made 

Non-Magnetic 
NICKEL SILVER CASE 
Fully Guaranteed 

For sale by 
All JEWELERS 

Illustrated Booklet 
on request,showing 

COLORED 
FANCY 

DIALS 
The New Ensland 

Watch Co. 
Factories 

WaterbllIY, coma. 
Offices New York, CllicagO, San Francisco. 
,'1 Snow Hill, London 

TYPEWRITER5���5 
All the Standard machines SOLD or RENTED ANY­
WHERE at HALF l\.IANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat. 
Typewriter Empo rium .  203 LaSaUeSt., Chicago 

Because of their construction 
P R E S I D E N T  
SUSPENDERS 

she most 
Comfort & Service 

Guaranteed 
"All breaks made good" 

" President" on buckle means 
" Cannot rust" SOc. anD $1.00 

Any shop or by man prepaid 
T h e  C. A. E d garton Mfg. Co. 

Box 222' M S h i rley Ma&8 
Send 6c. for Catalogue. 

J ESSO P 'S ST E E LTHe\'�[r 
F O R  TOO L S, S AW S  E TC. 

WI!!. J E S SOP '" S O N S  t.: �  91 JOHN S T.  NEW YORK 

© 1903 SCIENTIFIC AMERICAN, INC




