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BODERX SEARCHLIGHTS. 
BY PRANK C. PERKINS. 

A new form of electric flashlight has been. installed 
in the ·lighthouse tower'at Heligoland by the Siemens­
Sehuckertwerkc!, of Nuremberg, Germany. The search­
tights or proj�ctors used at this installation are 

'
fom­

bined, as shown in the views on another: page. 
There .are, tl;lree ;l�YI� :,I�,uch'lights, arranged 120, de.­
gree_ '�.Ilrt; .�d;another mounted upon.·the t!lP, all 
operated automatically and driven by·. �'lectric motors. 
The carbons, which are fed by automatic mechanism, 
are placed in a horizontal position, as is usual with 
most large searchlights. The intensity .af the light is 
30, million candle power as a minimum, and the maxi­
mum current used is 100, amperes. The light flashes 
occur every 5 seconds, and,they remain in one position 
only.1 second. 

NK\V YORK; AUGUST �2, 1903. 

The three searchlights Ulounted on the lower revolv· 
ing platform 120, degree!! epart have mirrors 29 inches 
in diameter and utilize a direct current of 34 amperes 
each, the platform revolving' at the rate of, four .revo· 
lutions per minute. The electrical apparatus was con­
structed by the Elektri�itii.ts-ACtiengeseIlschaft, for­
merly Schuckert & Co., of Nuremberg. The current is. 
supplied to the tower lig�ts

" b,Y:1j;- �&4' lro�-a�ed 
covered cable connected with the power station. ·The 
power plant consists of two steam engines directly con­
nected to dynamos of :l16 amperes capacity at a pres· 
sure of 75 vo'lts. 

This, new electric beacon is to tak&-the place of the 
old petroleum light that so long flashed out its danger 
signals at the mouth of the river Elbe. The new 
electric light is probably the mast powerful at present 
in operation. Apart from its enormous power, the 

L8 CENTS A COPY $3.00 A YEAH. 

He'ligoland lighthouse is noteworthy for ·the fact that a 
return ha.sbeen'made to the ol� form of parabolic mir· 
ror, witlla powerfui light in the focus, instead of the 
usual Fresnel lenses and prisms:'" 

The mirrors of .the Heligoland light consist each. of 
a piece of silvered glass. No protection against 
w:elUher is: pt'ovid�d !��.frOIl� QJ_)�e--ligh}!. �nd it is � 
:serted �hat none is nee�e.d..-· .. Besides 'thlf three mil'­
:rors mentioned, a fourth mirror and lamp is pro­
vided, which will turn three, times', as rapidly, but 
which, it is said, will be used only in cases Qf emer· 
gency. 

The duration of one-tenth of a second for the flash, a 
characteristic of most French beacon lights, is here 
adopted for the first time in Germany. ,It is, however, a 
question whether these brief, durations have not been 

(Oontinued,on page 133.) 
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THE HEW CHEMISTRY. 
Just what shall be done with the newly-discovered 

radio· active substances is a problem that perplexes. every thinking physicist. They refuse to fit into our 
established and harmoniollS chemical system; they 
even threaten to undermine the venerable atomic the­
ory, which we have accepted unquestioned for well­
nigh a century. The profound mathematical deduc­
tions of the modern school of English phySiCists, based 
upon the startling phenomena presented by the Roent­
gen and Becquerel rays, as well as by th.e emanations 
of radium and polonium, may compel us to change our 
notions of ulthnate units to such an extent that the 
old-time atom may be compelled to give place to some­
thing iIi-finitely smaller. The elements, once conceived, 
to be simple forms of primordial matter, are boldly 
proclaimed to be minute astronomical . systems of 
whirling units of matter. Tliis seems more like scien­
tific moonshine than sober thought; and yet the 'new 
doctrines are accepted by Lodge, Crookes, and by Lord 
Kelvin himself. 

The abandonment of the atom, at' first faintly ad­
vocated, is now seriously discussed. When it is con­
sidered that radium, despite its prodigious radio'actlv­
lty, loses an' inappreciable amount of its mass-ait. 
amount calculated by Becquerel to be one gramme :'n 
a billion years per square centimeter of sllrfac6'-the 
enormity of the atom and its utter inadequacy to ac­
count for the phenomena presented become manifest. 
Radium' does emanate particles of some kind-this 
much 'at least is certain. These particles cannot be 
atoms; for atoms are so large that the active substance 

. wou'ld rapidly lose in weight. The necessity of abandon­
ing the' atoniic theory was long ago discussed, by 
Crookes. His study of the phenomena of the vacuum 
tube at high exhaUstions had led him to formulate. his 
"radiant matter" theory, for which he was compelled to 
bear not a little ridicule. To him it seemed that the lu­
minous, electric, or'. mechanic phenomena of the va" 
cuum tube could be accounted for only' by assuming 
the exIstence of. something much smaller than. the 
atom-fragments of matter,..uItra-atomic corpuscles, 
minute things very much lighter than atoms, and.:in­
deed, the,foundation stones of which atoms are them­
selves composed. Prof. J. J. Thomson, Sir Norman 
Lockyer, .. lind Lord' Kelvin later adopted some .ot.-hls 
views. ,The discovery of the radio-active substances 
has placed the radiant matter theory on a .firmer 
footing. ��� ... 

If we must discard : the . atom, what are we to accept 
in its place? Two. new conceptions have been found 
necessary-the "ion" as the' unit of matter, the "elec­
tron" as the tinit of force. The new chemistry holds 
that matter 'aJ;J.d 'f-orce are different manifestations of 
the same thing. ,- Inertia is. the characteristic, ind�ed 
the indispensabie, property .of both matter and elec­
tricity. What cou.lA:J. be simpler than to. assume that 
the ultimate partleles of each are one and the same? 
Prof. Fleming has declared that "we'can no more'have 
anything which' can '  be called electricity apart from 
corpuscles, than we can have momentum apart from 
matter." And Sir Oliver Lodge has given it as his 
opinion that the Dalton atom, which. was once an 
axiomatic conception of,' chemIstry, may consist of a 
certain number, of electrons rapidly moving in orbits. 

Vague though: many i$leas of the modern chemist 
must necessarily lie when his science is passing 
through an impOEtant transition stage, stiIl he has cal­
culated with no Utt� nicety the masses' of ions and 
electrons. Sir Oliver ·Lodge puts it thus: If we im­
agine an ordinary-s1zed church to be an atom of hydro­
gen, the electrons constituting it will be represented 
by about 700 grains of sand, each the size of an ordi­
nary full stop, rotatlAg, aCl,lording to Lord Kelvin, with 
inr.onceivable velocity. Crookes puts it still more 
QI1Lphlc8.llf. 'The Sun's diameter is about one and a 
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hall million kilometers, and that of the smallest plane­
toid about twenty-four kilometers. If an atom . of hy­
drogen be magnified to the size of the sun, an electron 
will be about two-thirds the diameter of the plap.etoid. 

If the electrons of all elements are exactly alike, 
or in other w.ords, if there is but one matter, just as 
there is but one force,and if the elements be 'but the 
various manifestations of that ORe m&tter, due to a 
different orbital arrangement of electrons, it would 
seem tha.t we are fast returning to the conceptions .of 
the middle-age alchemist. The transmutation of 
metals involves but the modification of the arrange­
ment of electrons. 

Many an old chemist looks askance at these modern 
views on matter. Few indeed venture to accept them . 
without qualification. Of one thing at least we are 
certain-the atomic theory, if it is not a theory of 
the past, must be satisfactorily modified to account 
for the phenomena of radio·activity. 

••••• 
FIRE PERIL OH UHDERGROUND RAILROAD!J. 

We have no wish to play the rOle of alarmist; but 
in the presence of the recent railroad tragedy in Paris, 
in Which nearly a hundred people were smothered like 
rats in a hole, it is scarcely possible to exaggerate 
the risks which may attend the operation of electric­
ally-driven cars in a subway or deep-tunnel road. While 
it is 'true that there were conditions peculiar to this 
French railroad that contributed to the swiftness 
and thoroughness of �he disaster, conditions which 
are not present in our own New York subway, 
the fact still remains that the chief contributory cause 
is one that is inseparable from electrically-operated 
tunnel roads employing cars of wooden construction. 

The immediate cause of the Paris disaster li1eems· to 
have been the combination of poor insulation with 
cars of highly infiammable· construction·, for, judging 
from press reports, the latter seem to have been built 
of pitch pine, and to have embodied little, if any, really 
reliable fireproof construction. The burning cars were 
being pushed ahead by .. the following train, when by 
what seems to haTe been· a piece of inconceivable mis­
management, two other loaded trains were perIllitted 
to l'un up close to the burning train .ahead of them. 
In the height of the confusion the 'I)lghting system in 
the tunnel broke down, and the passengers found them­
selves enveloped in utter darkness and in an ever-in­
creasing cloud of dense and suffocating smoke. The 
exits from the tunnel appear to have be.en very limited 
in capacity and the struggling ma1i!S' of victims was 
unable' to find even those that existed.: Hence, it was 
only a question of a few brief minutes befol'e the panic­
stricken mob succumbed to suffoca,tion. 

Judging from the comments of the public press and 
of the men who are responsible for the construction 
and operation of existing and proposed underground 
roads, both here and· in Europe, the chief lessons of the 
disaster have been laId well to heart .. It is. recognized 
that all. underground. tunnels should be . provided with 
amp'le and easily-reached exits;' that a COmplete sys­
tem of ventilation must be installed; and lastly, and 
most important of all, that the cars must be of t1'1e 
very best fireproof construction. ' As regar.ds the 20 
miles of subway that are shortly to�be .0penOO in thIs 
city, the risk of suffocation due :to, the bUrning of. a 
train are claimed to be not so great ,as on. the Paris 
subway; for the alleged reasons that;� generally, speak­
ing; the subway li� vel"Y close to the surface, the 
stations are closer together, and'that the. openings f·rom 
the' tunnel are ample for ventillation. As a'. matter 
of fact, the' provision for ventilation throughout the 
greater part of, the road is merely that which exists 
at the stations, where it consists· of nothing more than 
the stairways 'for the entrance and exit of passengers. 
It is true that along the Boulevard. there are open 
wells, but below 42d Street the subway will have to 
depend upon station· stairways alone for ventilation. 
This is to be accounted for by the fact that the crowded 
condition of the streets renders it undesirable to pro­
vide openings through the street surface if they can be 
avoided, although we 'h!lVe always considered that it 
was a grave omissloJl.:that special ventilating shafts 
were not put in at �lar intervals throughout the 
whole length of th,i" road. Certain it is that if a 
fire'should occlJ.r, say on Fourth Avenue or beneath42d 
Street, the smoke and gases would have no ready 
means of escape from the tunnel, and dependence 
would have to be placed upon the movement of the 
trains to eff-ect its discharge at the. station openings. 
But when we consider' th.�t just as many trains will 
move in one direction as the other, it is :dillcultto 
see how the much-talked-of "piston effect" of the 
mOving trains wlll clear the tunnel atmosphere by 
pl'omoting ·a circulation of pure air ... Indeed it is 
pretty safe to say that it win do nothing' of the kind. 
and in the·event of a.fire there wlll be nothing for it 
but to' close the particular section of the tunnel where 
it occurs to all' traftlc until the 1I:re. Is subdued and 
the smoke and gaseS kave �d time to dissipate. 

Evidently, then, in 01l1' o.wn subway it is more a 
question of prevention than of cure. That is to say, 
it Is absolutely Im"'6Native that ilia constructiOD or 

the rolIing stock be such that the burBing of a ear or 
train of cars will be rendered impossible. The only 
certain way to insure this immunity frem fire is to 
exclude from the (lars every particle of Inftammab1.e 
material; and this can be' accomplished. satisfactorily 
only. by building them entirely of metal. 

We are weli aware that the manag�nt of the In­
terborough Railroad Compau.y" have stated that the new 
cars are to be very thoroughly fireproofed, and it must 
be admitted that on paper the precautions that &Fe to 
be taken in the way of incombustible linings for the 
fioors of the car, asbestos protection, the use of fire­
proof paint, etc., are among the most approTed meth­
ods of protecting infiammable material. In the 'present 
case, however, the risks attendant upon the break-down 
of this system of fireproofing are so frightful that It 
should certain'ly be abandoned "in fav�r of the only 
absolutely sure method of abolishing' every particle 
of 'wood and making the cars, from trucks to ven­
tilator, � entirely of metal. We will admit that the 
system of insulation of the wiring and protection of 
the wooden fioor framing of the cars as outlined by the 
Interh.orough Company will probably prove to be ef­
fective against the blowing out of a fuse, or the other 
break-downs incidental to an electrical insta:llation; 
but in the present case we have to provide against the 
extraordinary risks of fire, such as would occur in the 
smash-up of a collision. It can readUy be seen that 
in a bad train wreCk, whether by collision or derail­
,ment, these elaborate fireproof precautions might lose 
all their value, and in the rupture of the' wires and 
the short-circuiting and arcing that would probably 
occur, th.ere would be not one, but many opportunitie� 
for a rapid confiagration of the wreckage. 

Here lies the great and ever-present danger of wood­
en car construction (however well insulated its elec­
trical equipment may be) in a confined and crowded 
underground system such as is shortly to be opened in 
this city. Ours is to be no ordinary underground 
road: Its like has never been seen before. For where 
can we find a parallel to a road on which crowded ex-

�press trains will be running under a headway of a few 
minutes at speeds of fully fifty miles an hour? 

If the merchants of the city, who are agitating so 
volubly the question of a slight change of route over 
a single' short section of the road, would devote their 
attention to this far more serious question of the 
safety of the_road itself, their energies would be ap­
plied to better purpose. As we have said; we have 
no wish to p'lay the ri)le of. alarmist, and we are satis­
fied . that in' drawing' attention to this matter we are 
merely urging the city to take precautions.. which, if 
they are not taken at the very outset, may ultimately 
result in a disaster seconEl only in horror to that which 
has recently occurred in Paris. 

Many of our readers will remember that it was not 
very long ago that George Westinghouse' drew atten­
tion to this question of fire risk on tunnel roads,. and 
advocated the very means of preventing it which we 
now urge. That the point was well made is proved 
by the fact t11&t the most progressive railroad in this 
country, namely, the Pennsylvania, is already con­
structing . experimental all-stee'l cars. for use on it"! 
great tunnel system between New Jersey and Long 
Island. It is obviously the only thing to do, for, in the 
presence of tbis Paris horror, what was formerly ex­
pedient now becomes absolutely imperative. 

FOBEIGH GAB llHGINES If'! .'alE WORLD'S FAIR. 
The power plant of the forthcoming World's Fair, 

St. Louis, wiIl contain among other items a 3,000 
horse power gas engine, the product of Soci6Ui Anon­
yme John Cockerill, SeraiBg, Belgium. This engine, 
we believe, wlll be the largest gas engine' in service 
up to tae time of its installation, and it is interesting' 
to note that it wlll go to St. Louis wholly on an 
exhibit basis; that is to say, the Exposition is'put to 
no expense for the power obtained other than the cost 
of transportation, installation, and maintenance. The 
World's Fair power plant wlll, we understand, embra�e 
more than 40,000 horse power, and the installation 
wlll be whol� within the buUdings comprising the 
machinery department of the exposition. For the 
most part: the prime . movers of the power plant will 
be placed on either side of the main aisle running 
the full length down the center of Machinery Hall. 
This aisle wlll be about 1,000 feet in length. The en­
gines oomprising the driving power of the exposition 
will include gas engines, turbine engines, and high­
speed steam engines'; 'but by' far the most interesting 
feature of this power plant to Americans must be the 
gas engine' display. 

The. 3,000 horse pOWer-cgas engine, above referred to, 
has tW'o cylinders;' each havIng a diameter of 51 Inches. 
The length::of stroke' is' 55 ·inches and the revolutions 
per minute ·when. de.veloping 3,000 horse power will 
be 85. The length over all of the engine is 67 feet 
1 3-8 inches. The bed:p1Ate or foundaUoD proper will 
have a length of 17 feet; 6 inches. The fOl"eign exhibits 
for the St. Louis lI().w�r plant were. SlIthered by Lieut. 
Godfrey L. Carden, R.C.S., 'of the machinery depart. 
ment 'of the exposition, wilo was cktalled by the sea. 
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retary of the Treasury for service at St. Louis. He 
has been engaged for nearly nine months in Europe in 
collecting late-type units for the machinery depart 
ment, and more power, we learn, was turned in by for­
eign manufacturers than could be used at St. Louis'_ 

While the John Cockerill Gas Engine will repres'eht 
the largest gas engine in service up to· the spring ·of 
1904, Lieut. Carden informs us that when he was. at 
the works of the Gasmotorenfabrik-Deutz, Deutz near 
Cologne, Germany, he found that that establishment 
was engaged in completing designs for a 6,000-horse 
power gas engine, and that the statement was made 
to him that by 1905 gas engine

'
s �f this unprecedented 

size woul.d be put on the market. When one consid'ers 
the relatively small units in which gas engines are 
built in America, the advanced stage of the gas engine 
industry in Europe must be at once apparent. In ad­
dition to the John Cockerill engine there was secured 
a 1,600-horse power gas engine of the Oechelhauser 
'type, the product of the house of A. Borsig, of Tegel, 
near Berlin. The Borsig engine will be attached to 
a Crocker-Wheeler electric generator, and the gas pro­
tlucer will come from the German house of Julius 
Pintsch, of Berlin. The Pintsch gas producer will 
have a capacity sufficient for developing 2,400 engin@ 
horse power. The total weight of the shipment from 
Tegel will approximate 660 tons. 

A 1,800-horse power gas engine of the Nu remberg 
type will also be put in service at St. Louis. The 
drawings of this engine show a length over all of . .60 
feet and a breadth between extremes of 19 feet 4 
inches. The fiywheel will melrilure 18 feet, and at 
1,800 horse power the number of revolutions will 'be 
92 per minute. Large as this fLywheel is, it will' be 
exceeded by that of the John Cockerill engine, which 
will be 26 feet 3 inches in diameter. 

Aside from the gas engines displayed at St. Louis 
the exhibit of high-speed steam engines is bound to at­
tract great interest, for it  must be admitted that in 
the matter of high-speed engines of large powers, we 
have not made so much progress as foreign manufact­
urers. The house of Delaunay-Belleville, of Saint 
Denis ( sur Seine ) ,  France, will send to St. Louis a 
compl.ete unit of 1,500 horse power, embracing a high­
speed vertical triple-expansion engine, with boilers and 
generator complete. This engine will operate ordinar­
ily at 325 revolutions per minute.' Another high-speed 
engine is a },200-horse power unit- of the Williams & 
Robinson, Rugby, England, type." Among the famous 
foreign engine builders who have made offerings for 
the St. Louis power plant are Franco Tosi, of Legnano, 
Italy, a 2,500-horse power steam engine ; Carels Freres, 
Ghent, Belgium, a 2,500-horse power steam engine; 
Augsburg-Nuremburg, Nuremburg, Germany, a 2,500-
horse power, vertical triple-expansion engine ; Green­
wood & Batley, Leeds, England, a 300-horse power 
turbine engine ; Societe Alsatienne de Constructions 
'Mecaniques, Milhausen, Germany, a 1,000 horse power 
tandem engine with direct-connected dynamo. 

The Machinery Hall of the St. Louis lDxposition is 
alrllady applied for several times over, and with the 
great power plant, aggregating 40,000,horse power, in­
stalled in the center of this building, there is every 
reason to believe that the machinery display at St. 
Louis will exceed in completeness, extent and in the 
up-to-date features presented, anything of the kind 
in the way of a machinery exhibit the world has ever 
seen. 

.". t. 
THE MANDATORY BLUE PRINT. 

BY EGBERT P. WATSON. 
From some experiences of my own and cases where 

I hay,) been called in, I am led to believe that de­
partures from the absolute readings of blue prints are 
quite common. That is to say, persons who undertake 
to construct machines or apparatus of all kinds from 
them permit themselves to act as judges as to whether 
the proportions 'laid down are correct or not, and 
whether other forms than those shown would not be 
better. I f  the designer of the machine were consulted 
previously concerning the proposed changes there 
would be no harm done, for he would have an oppor­
tunity to decide whether the so-called improvements 
were such in fact, or only mere impertinences upon 
the part of those who suggested them. In one case 
an inventor had designed a machine which had a 
peculiarly appropriate movement which he had cov-

. ere!! in his patent claim ; when he examined his ma­
chine he found that this had been disapproved of by 
some one connected with the works, and a monstrosity 
of their own devising inserted in �ts place_ As a con­
sequence, he rejected the machin� and dem�nded that 
his device be put in its place ; the constructors re­
fused to do this, for the machine would have to be 
practically rebui'lt to get it in,' and suit was brought 
to recover, the result being that the builders had to 
pay heavy damages and costs. 

I1: is important that a'll persons accepting blue prints 
as guides to work from should bear in mind that they 
have no responsibility whatever if  they reproduce line 
for line and figure for figure, and adhere closely to the 
dimensions; failing this, they assume all the liabilities 
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of the slightest omission or change, no matter whether 
the same is an improvement or the reverse. Under 
":lme interpretation of shop ethics, it is supposed to 
be a "neighborly" proceeding to make changes and 
alterations without consultation. After an exhibition 
of such "neighborliness" a constructor rllcently said to 
his customer : "YoUor machine is al 'l right now ; ' we 
had to go all over it,  for it wouldn't have worked the 
way you had it" ;  and great were his surprise and cha­
grin on learning that several machines were already 
at work upon the identical plans he had condemned as 
impracticable. As in the previous case mentioned, the 
contracting party refused to accept the job. 

I t  has been decided by the courts· that the accept­
ance of a blue print from contracting �rties is in it­
self a guarantee that the- maChine constructed from 
it shall be an exact duplicate in metal or other ma­
terial, and no explanations as to failure to follow the 
print will absolve the contractor' from neglect to per­
form his part of the agreement. In plain words, a 
blue print is mandatory. 

Within a very short time I have been asked to com­
pare the work upon a certain boiler with the blue 
prints furnished by the contracting parties. The de­
partures from it  found were many, the curiOus part of 
the execution of the work being that the changes made 
were of no pecuniary benefit to the boiler makers. In one 
case a pipe was inserted which was one inch diameter 
only, the drawing ca:lling for one and a quarter inches; 
the contractor decided that this last was too large, 
and made the change without consulting the owners. 
Consultation is always necessary in constructing work 
where changes that are imperative have been over­
looked by the designer, for the most expert men are 
not infallible. Clerical errors, also, are not unknown, 
where different dimensions are put on detail sheets 
for the same members. When a difficulty of this class 
is encountered, the duty of a contractor is  to ascertain 
which is the right one before proceeding with the 
work. A word as to the procedure with blue prints 
may not be amiss. How many are there who sit down 
to inspect them carefully-peruse them is a better 
word-before handing them to a subordinate to exe­
cute? The number of such persons is fewer than 
might be supposed. A common practice is to send 
them directly to the shops, but before this is done the 
chief draftsman should have his will of them, where 
DO one can molest or make him afraid ; for, be it 
known, the average blue print is far from perfect in 
its entirety. Scale drawings are a necessity to give 
an adequate idea of the finished machine, and the re­
lations of parts one to another, but no man can work 
from an unmarked scale drawing, because the truth is 
not in it. The great printer,' the sun, has looked ask­

'ance at it, and the measurements, or the scale sizes, 
are distorted amazingly. There is no size on it which 
can be trusted to measure from and reproduce in 
metal ; the draftsman who made it is human and' prone 
to err. Nothing but the absolute figures i s  reliable, 
and of these there is an alarming scarcity in some 
drawings. For these and for other considerations, be­
fore construction is commenced, all blue prints should 
be carefully studied by an expert. 

N-RAYS DISCOVERED BY M. BLONDLOT. 
In a recent issue an account has been given of the 

new form of radiation discovered by M. Blondlot: He 
finds, in fact, that most oof tb,e artificial sources of light 
and h eat emit radiations which are capabl e of travers­
ing metals and a great number of bodies which are 
opaque for the o rdinary rays of the spectrum. In a 
paper read before the Academie des Sciences he de­
scribes some later researches upon this new fortn of 
radiation. The rays were first discovered by using a 
Welsbach burner, but he wished to see whether they 
are given off from other sources. A circular gas flame 
emits them, but the chimney must be removed on ac­
count of the absorption of the glass. A Bunsen burn­
er does not appreciably produce them, but a piece of 
sheet iron or a silver plate heated with a Bunsen 
burner behind it will give off the rays almost as well 
as a We Is bach burner. A plate of polished silver in­
clined at 45 degrees and heated to a cherry red by It 
Bunsen burner was fo.und to emit rays which are quite 
analogous to the former. A horizonta'l beam of this 
radiation, after passing through two sheets of alumi­
nium or a total of .01 inch, as well as black paper, etc. , 
was concentrated by a quartz lens. By using a small . 
electric spark as an explorer, as before, the existence 
of four focal regions is shown. He also finds that the 
action on the spark is much greater when it is placed 
vertically or in the plane of the emission, than when 
it is perpendicular to this plane. This shows that the 
rays coming from the p'late are polarized, as are those 
of the light and heat which it emits at the same time. 
When the plate is covered with lampblack the inten­
sity of emission is increased, but now the polarization 
disappears. M.  Blondlot uses the term N-rays* to 
designate the new radiation. He remarks that they in-

* From the University of Nancy, Where most of the experiments were 
made. 

elude a great variety of radiations; in some cases the 
index of refraction is greater than 2 and from other 
sources it is below 1 .5 .  Up to the present a spark is 
used as a detector, but if  considered only as incan­
descent gas, the spark should be replaced by a flame. 
He used a small flame formed at the end of a metal 
tube with a fine bore. This fiame, which is entirely 
blue, can be used instead of the spark, and, like it, 
when it receives the rays becomes whiter and more 
luminous. By the variations in brightness he finds 
four foci in the beam traversing a quartz 'lens, the 
same as with the spark. He also finds a new effect of 
the N-rays. They are incapable of exciting phospho­
rescence in bodies which acquire it by the action of 
light, but when such a body, for instance sulphide of 
calcium, has been previously exposed to the sun and 
rendered phosphorescent, if now it is exposed to the 
N-rays ( especially at the focus through a quartz lens ) 
the phosphorescence is seen to increase in brightness 
considerably. This phenomenon is one of the easiest 
to observe in the case of the N-rays. This property is 
analogous to that of red or infra-red rays as noted by 
M. Becqueref and also analogous to the action of heat 
on phosphorus. It seems certain that the new rays 
have points in common with the known rays of great 
wave length. On the other hand, the property which. 
they have of traversing metals differentiates them from 
all others known. It is very probable that they are 
to be found among the fine octaves of the series of 
radiations which remain unexp'lored between the Ru­
bens rays and the shortest electro-magnetic waves, and 
this he proposes to verify. 

In another series of researches he finds that the 
new rays are given off by the sun. A chamber which 
is completely closed' and dark has a window exposed 
to the sun, and closed by thick interior shutters of 
%-inch oak wood. Behind one of the panels at 3 feet 
distance is placed a tube of thin glass containing phos­
phorescent sulphide of calcium which has already 
been slightly exposed to the sun. If in the path of 
the rays from the sun which are supposed to reach the 
tube through the wood, a lead plate or simply the 
hand be interposed, even at a great distance from thll' 
tube, the brightness of the phosphorescence is seen to 
diminish. When the screen is removed the brightness 
is restored. The great simplicity of the experiment 
makes it easy to repeat ; the only precaution to take 
is to operate with a low initial degree of phosphores­
cence. The variations of brightness are especially 
easy to observe at the contours of the luminous spot 
wMch is formed by the phosphorescent body against a 
dark background. When the N-rays are cut off these 
contours lose their sharpness, but resume it when the 
screen is removed. These variations do not seem to 
be instantaneous, however.. The phenon1enon still 
takes place when several plates of aluminium, card­
board, or an oak plank 1 inch thick are placed in the 
path of the rays. All possibility of . the action of ra­
diant heat properly so-called is therefore exc'luded. A 
thin layer of water is found to stop the rays entirely, 
and even light clouds passing over the sun diminish 
the action considerably. The N-rays which are given 
off by the sun can be concentrated by a quartz lens, 
and with the phosphorescent body as a detector he ob­
serves the existence of several foci, but expects later 
on to determine their position more accurately. The 
rays undergo a regular reflection from a plate of pol­
ished glass, and are diffused by ground, glass. In the 
same way as the N-rays which are given off by a 
Crookes tube, fiame, or incandescent body, those given 
off by the sun act on the smal'l spark or flame and 
increase its brightness. 

LANGLEY'S AERODROME EXPERIMENTS. 
Prof. La'ngley's 12-foot aerodrome was tested on Au­

gust 8, with results considered decidedly encourag­
ing by its inventor. The model fiew a distance of 600 
yards and then sank in 2 2  feet of water. When it was 
finally recovered, all that was left was a tangled wreck 
of twisted wires. The time consumed in flight was 
not more than 45 seconds. The course described was 
a semi-circle. According, to accounts which have been 
published, the motor of the machine and the rudders 
failed to work properly. The altituqe of the machine 
at the time of the fall was not greater than 50 feet. 
From the meager reports which are thus far avai'la1:ile, 
it seems that the airship was driven by an 8 horse 
power hydrocarbon engine connected up with two two­
bladed propellers located one on each side of the ma­
chine at about its middle point. One four-bladed wind 
vane rudder was mounted behind the engine ; then 
came the .rudder proper. On each side the airship was 
supported by a pair of white silk wings, 411:! feet long 
by 2 feet in width. The propellers were located on 
the side between the wings and turned toward each 
other. The wings, rudders, engine and other running 
gear were fastened to a central cylindrical tube of 
aluminium 18 inches in length and about 4 inches in 
diameter and tapering at both ends. It is s:J.id that 
the test of the small model wi'll be foll<1wed at an early 
date by a trial by the 60-foot aerotlrome which is 
owned by the government, and which eost ,70,000. 
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THE HUD&ON RIVER TUNNEL. 
The work of driving the Hudson River, tunnel from 

Jersey City to Manhattan has progressed so favor­
'!IDlY under its present management, that before very 
long communication beneath the river will be estab­

lished. The tunnel will provide communication be­

tween the trolley systems of New York and Jersey 
City, and by affording a 

Scientific AmenclU\ 
The difficulty of closing all' leaks with sufficient 

alacrity led to the use of a pilot tunnel at the 

heading. This consisted of a 5-foot iron tube which 
was carried forward on the line of the axis of the tun­
nel into the ground ahead. This tube was used as a 

center from which braces were carried out radially 

to hold the surrounding wall of the tunnel during con-

AUGUST 22,1903. 

purpose of completing the tunnel; but after carrying 
the tunnel forward until 3,895 feet was completed, they 

also abandoned .the work. Ultimately the New York 

and New J&sey Railway Company was incorporated for 

the purpose of carrying through the great undertaking, 

and they hav-e prosecuted it with such vigor that the 

north tunnel wHI probably be completed in January, 
1904. 

T h e  tunnel descends 

from the Jersey side on a 

grade of about two per cent, 
and at a depth below the 
river bottom which varies 

from 5 feet to ov
'
er 60 feet. 

Th e shaft already re­

ferred to at the western 

end of the tunnel is 30 feet 

in diameter and 65 feet in 
depth. It is brick-lined 

and opens into the power 
house in which the new 

operating plant has been 

installed. The external 

diameter of the northern 

tunnel is 19 feet 514 

inches and its internal dia­

meter 18 feet 114 inches. 

The southern tunnel, 

which is being built of a 
diameter to accommodate 

the tro'lley cars which it 
is now intended to run 

through the tunnels, is 15 
feet 3 inches in internal 

diameter, and 16 feet 7 
inches in external dia­

meter. 

rapid and continuous ser­
vice between these cities, 
will confer a great boon 

,upon the traveling public 

who hitherto have been re­

stricted to an intermittent 

ferry service. The origin­

III projector of the Hudson 

River tunnel was Mr. De­

witt Clinton Haskin, one 
of the active spirits in the 
building of the Union 
Pacific Rai'iway, who com­
men c e d t h e construc­

tion of the tunnel as far 
back as 1874. The origin' 
al plan called for two sep­
'arate tunnels with a single 

steam railroad track laid 

in each. A circular work­

ing shaft 30 feet in dia­
meter was dug on Fif­

teenth Street, Jersey City, 

100 feet inside the blllk­

head line of the river; it 
termina�ed in an enlarged 

chamber from whiCh the 

headings of the two paral­

lel tunnels were started on 

an easy grade toward their 
deepest level, which lies in 

View in Rear of Shield at Heading, Showing Full Diameter of Tunnel (19 Feet 4 Inches). Both tunnels are be­

the proximity of the Manhattan shore. The New York 

shaft was sunk near the bulkhead line at the foot of 

,Morton Street, the distance between the two shafts be­

ing about 5,400 feet. Mr. Haskin commenced the con­
struction of the tunnel without the use of the cus­

tomary excavating shield and iron lining, relying 

upon the compactness of the silt through which the 
tunnel was driven to prove sufficient, in co-operation 

with the compressed air, to resist distortion until the 
2-foot brick lining of the tunnel could be built in 

place. 

struction. On July 21, 1880, a shocking accident oc­

cured, due to the shallowness of the overlying silt 

above the tunnel roof, There was a blow-out which 

resulted in such a sudden in-rush of water that the 

air lock became jammed, and twenty of the workmen 

were caught and perished, The work was carried on 
with more or less intermission unti'l, with 2,000 feet 

of the north tunnel completed, the company in 1882 
suspended operations: Subsequently, in 1890, an Eng­
lish company was formed with Sir John Fowler and 
Sir Benjamin Baker as consulting engineers, for the 

View Of Twin Air-lock in Tunnel, Showing Shifting Rails for Entering Lock Chamber. 

ing built by the Great­
head shield system and lined with a cast-iron shell 

which is made in, segments provided with internal 
flanges by which the shell is bolted in place. It is in­
teresting here to recall the fact that the first use of 

the system of tunneling now known as the Greathead 
system ever made, in this country occurred in the 

construction of a short section of the projected Broad­

way underground railway in this city, when the meth­
od designed by the 'late Alfred E. Beach, one of the 
editors and proprietors of this journal, was success-

fully lIs'ed. 

Front View of New Shield for South Tunnel. 

Profile ot the Hudson River Tunnel, Showing by Black Shading the Portions Yet to be Excavated. 
TEB EVD801' BIVIB TVI'I'IL. 
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After the English company abandoned the construc­
tion of the northern tunnel in 1891, it wlls allowed to 
fill with water. When the work was taken in hand by 

the present company the tunnel was pumped out, and 

it was found that with the exception of some 470 feet, 

the work already done was in good condition. This 

was in the latter part of 1896, and from that time until 

1902, when orders were given to proceed with con­
struction, the tunnel was regula rly pumped out and 

maintained in good condition. 

A new building was erected at 

the Jersey shaft, equipped with a 
very complete power plant, in­

cluding hydraulic pumps and air 

compressors, etc. The shield 

which was used by the Eng­

lish company was overh.1ul­

ed and is being used in complet­

ing the north tunnel. It  was de­
signed for use only in silt, and as 

the tunnel has now reached a 

point where rock and boulders 
are encountered in the lower 

half of the excavation, it has 
been found necessary to build a 

heavy apron, extending 6 feet in 

advance of the upper half of the 
cutting edge of the shield, ant} 

reaching from side to side of the 

shield. This apron is built of 

12-inch I-beams and %,-inch 
st2el plates, and it is strongly 

braced. Under the shelter of this 

apron, which is  heavily shored 

up, the workmen are able to pass 

forward of the shield and drill 

and blast out the rock below it. 

This work is unique in horizon-

tal shield excavation, 
'
and so far 

it  has been carried forward with complete success. 

The method of operating the hydraulic shield is so 
well known as to need no detailed description here. 

H is forced forward into the silt by means of hydrau­

'lie rams which are set up between the front edge of the 

completed iron lining of the tunnel and the rear edge 
of the shield. As it moves forward, the silt is squeezed 

through open inlets into the interior of the shield, 

where it is  broken off, loaded into trucks, and drawn 

away from the heading by a cable. The finished tun­
nel is divided into three lengths by two air locks, one 
of which is shown in our accompanying engraving. It 
should be explained that the low.er ha:lf of the tunnel, 

at the point where our picture is taken, was filled with 
excavated material from the heading, on which the 

two tracks are laid. Ultimately this material will be 

taken out and the full diameter of the tunnel ex­

posed. In our engraving the two trolley tracks are 

clearly shown, together with the doors by which the 
cars pass through the air-tight diaphragm. Another of 

our engravings was made from a photograph taken in 
the rear of the shield at the present heading. In this 
case the material has been entirely removed, showing 
the fun diameter. The two tracks shown are merely 
riarrow-gage working tracks for the contractors. Ul­
timately, of course, a single track will be laid for 

SECTIONAL VIEW OF HELIGOLAND LIGHTHOUSE 

PROlECTORS. 
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the operation of trolley cars. The c�ble-hauling system 

is built in three sections, separated by the two air­

locks. The first of these, which is 1,575 feet in length, 

el'tends from the Jersey shaft to the first air-lock ; 

the second, 1,660 feet long, extends from the first to 

the second air-lock, while the third section reaches 

from the second air-lock to the working face. The 

cab'les are driven at a speed of 300 feet a minute and 

are capable of handling 300 tons of excavated material 

TRUNKS AND LIMBS OF TREES GNAWED BY BEAVERS. 

in every
' 
ten hours. One of our engravings represents 

a profile taken across the North River in the plan of 

the north tunnel. The completed portion of the tun­

nel is shown by light shading, while the dar�er shad­
ing shows the amount, about 800 feet, that has yet to 

be excavated. 
. 

On the south tunnel new air-locks have been in­

stalled, the necessary machinery is being built, and it 

is probable that the actual construction of the tunnel 
will be taken up again in the fall of the present year. 

The shield for this work, which was designed by Jacobs 
& Davies, engineers of the company, is shown in the 
accompanying engraving. It will be seen that it is 
divided by one horizontal and two vertical frames and 

by transverse diaphragms. The shell is double and 

the whole construction is calculated to give great 
stiffness and resistance to distortion. It is provided 

in front with a movable working platform which, if 

necessary, may be carried . forward of the cutting edge. 
In the rear it  is provided with the necessary hydrau­
Hc jacks, valves, etc., for carrying forward the shield 
and for SWinging the erector-a massive arm which 

moves something like the hands of a clock, and is 
used for picking up the cast-iron plates and placing 

Uiem in pOSition ready for bolting up. It is  interesting 

to know that in spite of the difficult nature of the ma­
terial through which the tunnel is now being driven, 

there being rock below and soft silt in the upper half 
of the tunnel, progress is being made at the rate of 

between 4 and 5 feet a day. The work is rendered 

particularly hazardous by the ' fact that there is a 
hydraulic head due to 65 feet of water, and that there 

is only 10 feet of soft siIt between this hydrau'lic pres­
sure and the roof of the tunnel . The successful finan­

cing of the company was completed through the efforts 
of Mr. William G. McAdoo, the president, associated 

with a few trolley capitalists, and to him we are in­

debted for the facts given. 
,., . , . 

MODERN SEARCHLIGHTS. 
BY FRANK C. PERKINS. 

( Continued from first page. ) 
carried to an extreme. Undoubtedly one-tenth of a sec­
ond is sufficient to make the maximum impression on the 

eye, when the light is brilliant .
. 
But with a hazy atmos­

phere, and the light much diminished, it is doubtful 
whether a longer duration should not be allowed. The 

experiment will be watched with great interest, both 

on account of the bold deviation from the ordinary 

plan which has been so long fol'lowed, and also on the 
ground of economy, which is' claimed for the new 
method. It is stated that on the first night of trial 
the 'light was seen at the pier at Biisum, a distance of 

40 miles, which in itself seems sufficient to clear away 

all doubts of the visibility of a fiash of short dura­
tion. 

The front-page i'llustratlon shows a Schuckert search­
light with an Iris shutter, half closed, which has a 
diameter of 6 feet 6 inches and throws a beam of light 

of 316 million candle power. This search light is e'lec­

trically controlled by two levers, one of which con­

trols the motor mounted in the base of the searchlight 
which operates the projector in a vertical direction 

1 33 
through a train of gears, and the other starts or stops 

the electric motor which controls the horizontal 
movement of the beam of light. The Iris shutter is  

used in order to  make the projector perfectly 'light­

tight at any moment desired, and it operates similarly 

to this type of shutter as applied to modern cameras. 

The leaves or the Iris diaphragm slide within a fixed 
diaphragm located in the axis of the ray of light and 

provided with a fold. On some of the German search-
lights an apparatus known as a 
"double disperser" is provided, 

in order to convert concentrated 

light rapidly into diffused light. 
This arrangement consists of 

two parallel systems of cy'lin­

drical lenses, which may be slid 

. against one another, whereby 

the angle of dispersion of the 
emitted ray can be varied at . 
will. By means of this appar­
atus the angle of dispersion of 

the light can be varied within 
limits of from 2 degrees to 45 

degrees if desired. 

• • •  
THE BEAVER AS A DAM-BUILDER. 

A remarkable beaver dam has 

lately been discovered near 

Stroudsburg, Pa. The work of 

the animals is so _extensive that 

it seems almost incredible they . 
could have built the dam in 

question, but this is proved by 

the evidence of residents of the 

vicinity, who are strictly re­

liable. 

The dam in question was dis­

covered about two years ago, by 

a farmer living near its site. I t  
is located in a swamp, which for many years had 

been drained of its surface water, except in a few 

spots. Noting that most of the swamp was under 

water, although but little rainfall had occurred, the 

curiosity of the farmer was aroused, and he made 

an investigation which led to the discovery. The dam 

has been constructed around the northern edge of the 

swamp, extending in a zigzag course, evidently to 

avoid obst.ruction, and to increase its strength. It is 

about 125 feet in length, and the top is wide enough 

for a man to wa'lk upon, without difficulty, ranging 

from a foot to two feet in width. At present the top 

is about three inches above the surface of the pond 

which has been created by the dam, the water being 

from two to four feet deep. 
The farmer who made the discovery at first thought 

that the work had been done by boys for sport, but 

noticing the footprints of animals upon the top of the 
structure, he followed these, and found some pieces 

of wood, which apparently bore the marks of an ani­
mal's teeth. The wood was taken to a naturalist who 

resided in the vicinity, and after careful examination 

the latter pronounced the marks to be from beaver 

PROJECTORS 01' tHE HELIGOLAND LIGHTHOUSE. 
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teeth. Further investigation i n  the vicinity showed 
that the animals had felled a number of trees near 
the dam, to use in its construction. The largest 
pieces yet found in it are 8 inches in diameter by 
actual measurement. The principal material used, 
besides branches and twigs, was mud, which had been 
deftly worked into it  so solidly that a man weighing 
235 pounds has walked upon the top without affecting 
it. 

The wood which has been used includes beech, white 
ash, and oak. In cutting the trees, the animals work­
ed in a circle around the trunk, making deeper Inden­
tations on the side toward the dam so that the trees 
would fall into the water in the proper direction. 
Judging by the size of the marks found, it is believed 
that some of the beavers are unusually large animals, 
but there have been only two or three seen since the 
dam was constructed. The discovery has aroused 
such interest that many naturalists have since visited 
the loca'lity. Their belief is that the swamp has been 
"beaver ground" for many years, and that here has 
existed one of the very few colonies of these animals 
in the northern part of the country. The swamp is 
owned by Judge Edinger, of Stroudsburg, who has 
been making a study of the dam since it was located. 
So interested has he become that he will allow no one 
to attempt to trap or shoot the animals, and, with the 
aid of the Zoological Society of Philadelphia, has had a 
State law enacted purposely to protect them. 

• I • • • 
That Point Reyes Wind Record. 

For the last two or three months, accounts have 
been going the round both of the daily and the tech­
nical press, in which it i s  stated that at Point Reyes, 
about 35 miles north of San Francisco, the wind re­
cently blew continuously for three days at a rate con­
siderably over 100 miles an hour, and that speeds up 
to 135 miles have been recorded. It is also asserted 
that for two years the Point Reyes station has taken 
the world's record for speed of winds. 

The SCIENTIFIC AMERICAN has taken the trouble to 
investigate these statements and is informed by the 
Weather Bureau that there are no records of "wind 
velocity of 135 miles having been attained at Point 
Reyes." From the estabUshment of the station at 
Point Reyes Light on March 1, 1889, to the end of 
May, 1903, the following are the maximum velocities 
recorded during the several months : 
January . . . . . . . . . . . . . .  75 July . . . . . . . . . . . . . . . . .  90  
February . . . . . . . . . . . . .  98 August . . . . . . . . . . . . . . .  64 
March . . . . . . . . . . . . . . .  108 September . . . . . . . . . . . . 72 
April . . . . .  , . . . . . . . . . .  84 October . . . . . . . . . . . . . .  70 
May . . . . . . . . . . . . . . . . .  120 November . . . . . . . . . . . .  8 2  

June . . . . . . . . . . . . . . . . .  80 December . . . . . . . . . . . .  77 
During May, 1903, a very severe storm raged at 

Point Reyes for a number of days, and for nine con­
secutive days the wind ' blew at an average of 52 miles 
per hour. 

Even if 135 miles an hour had been attained by the 
wind, at this point, still that velocity would not have 
broken all records in this country. We are assured 
by the Weather Bureau that one of its stations was 
in operation at Mount Washington, N. H.,  from June, 

,
1871, to September, 1887, and that for three m onths, 
July, August, and September, the following maximum 
velocities were recorded : 
January . . . . . . . . . • . . .  186 July . . . . . . . . . . . . . . . . . 120 

February . . . . . . . . . . . .  168 August . . . . . . . . . . . . . . . 120 
March . . . . . . . . . . . . . . . 156 September . . . . . . . . . . . 116 

Apri'! . . . . . . . . . . . . . . . .  182 October . . . . . . . . . . . . . . 160 

May . . . . . . . . . . . . . . . . .  128 December . �  . . . . . . . . . .  180 
Compared with these high velocities the Point Reyes 

records pale into insignificance. 
.. . . . . 

Death of Dr. L n dwlg Mond. 

Dr. Ludwig Mond, the well-known chemist, died re­
cently in Rome. Born in Cassell, Germany, in 1839, 

he was educated at Marburg and Heidelberg. He emi­
grated to England in 1862, and there introduced his 
wel'l-kno�n process for recovering sulphur in alkali 
works. Eleven years later he established the largest 
alkali works in the world at Winnington, England.  
He was the inventor of a process for the manufacture 
of chlorine and of a method of producing gas for 
heating and power purposes. In last week's SUPPLE­
MENT will be found a good description of Mond gas 
and its , manufacture. D r. Mond also invented a gao 
battery and a process of making pure nickel. The 
latter was based on the formation of what he called 
nickel carbony'!, a chemical compound which he dis­
covered and investigated with Langer and Quincke. 
The Davis-Faraday research laboratory, now famous 
throughout the scientific world, was founded by him 
in 1896. Besides being a scientis t of rare parts, Dr. 
Mond was an art lover, whose collection of early 
Italian masters is one of the finest in England. 

.. I • • • 
The heaviest train load ever hauled by one locomo­

tive was recently reported. A train of eighty-fou r  
loaded cars, weighing i n  the aggregate 4,787.5 tons,  
was hauled a distance of 63 miles, at the rate of 13 

miles an hour. 

Scientific American 
Electrical Notes. 

The production of aluminium is given in a report on 
aluminium and bauxite for 1902, by Dr. Joseph Struth­
ers, issued by the United States Geological Survey. 
The prodUction of aluminium in the United States dur­
ing 1902 was approximately 7,300,000 pounds, as com­
pared with 7,150,000 pounds in 1901, the sole producer 
being the Pittsburg Reduction Company, which has 
large plants in operation at Niagara Falls and at Shaw­
inigan Falls, Quebec, Canada, and is installing a 'large 
plant on the St. Lawrence River. 

The prob'lem of smelting steel by electricity has for 
some time attracted the attention of inventors, and 
many experiments have been made to achieve the de­
sired end. In the beginning of the year 1900 an elec­
tric steel furnace, without electrodes, was built at Gy­
singe, in Sweden, and its action watched with consid­
erable curiosity as to its successful operation. After 
a few experiments, the first ingot was produced and 
the steel was found to be of an excellent quality. Thus, 
the problem was solved in a technical way, although 
considerable progress was necessary before the process 
could be considered a commercial success. In Novem­
ber, 1900, a larger furnace was built on the same lines 
as the first one and proved much more successful than 
its predecessor. In August, '1901, both furnaces were 
ruined by fire and the firm experimenting with them 
decided to build a steel works. This information 
comes from the T rading and Shipping Journal of Goth­
enburg, Sweden, and is  not as complete, electrically, 
as might be desired. However, it is stated that in the 
new works a 300 horse power dynamo, direct-connected 
to a turbine, will furnish the current. The new fur­
nace will hold 3,970 pounds, and its yearly output is 
estimated to be in the neighborhood of 1,500 tons if  
charged with cold, raw material. The steel made un­
der this process is said to be of a superior quality, 
characteri�ed by strength, density, uniformity, tough­
ness and the ease with which it can be worked in cold, 
unhardened condition, even when containing a very 
high degree of carbon. Tungsten steel manufactured 
by this process is said to make stronger magnets than 
other tungsten steel and does not warp in-the harden­
ing. Microscopic experiments have shown that the 
electrically made steel is not different in any way 
from crucible steel. 

Prof. McKendrick, F.R.S., has been carrying out a 
series of experiments with a highly sensitive galvano­
meter, to demonstrate e'!ectrical phenomena of mus­
cl es, nerves, and heart in certain fishes, which on ac­
count of these peculiarities are described as electric 
fishes. These inhabitants of the seas have the power 
of giving electrical shocks from specially constructed 
and living electrical batteries. There are in all about 
fifty known species of fishes that possess these electri­
cal organs, but only the electrical properties of five 
or six have been studied in detai'!. The best known are 
various species of torpedo, belonging to the skate fam­
ily, found in the Mediterranean and Adriatic Seas ; 
the gymnotus, an eel found in the region of the Ori­
noco in South America ; the malapterurus, the raash 
or thunderer fish, of the Arabs, a native of the Nile, 
the Niger, Senegal, and other African rivers, and var­
ious species of skate found in the seas around Great 
Britain. The electrical fishes do not belong to any one 
class or group-some are found in fresh water, while 
others inhabit the sea. They possess two distinct types 
of electrical organs. One closely relates in structure 
to muscle, as found in the torpedo, gymnotus, and 
skate, while the other presents more of the characters 
of the structure of a secreting gland, as illustrated by 
the electric organ of the thunderer fish . •  Both types 
are built upon a vast number of microscopical ele­
ments, each of which is supplied with a nerve fiber. 
These nerve fibers come from large nerves that origi­
nate in the nerve centers, brain, or spinal cord, and in 
these centers are found special large nerve cells, with 
which the nerve fibers of the electric organs are con­
nected, and from which they spring. Yet the elec­
tricity is not generated in the electric centers, and 
conveyed by the electric nerves to the electric organ, 
but it is generated in the electric organ itself. It is 
only produced, however, so as to give a shock when set 
in action by nervous impulses transmitted to it from 
the electric centers by the electric nerves. According 
to Prof. McKendrick, there are few departments of 
physiological science in which can be found a more 
striking example of organic adaptiveness than in the 
construction of the electric fishes. In these animals 
there are speCialized organs for the production of elec­
tricity on an economical basis far surpassing anything 
yet ' contrived by man. The organs are either modified 
muscles or modified glands, structures which in all 
animals manifest electrical properties. The problem, 
however, of the evolution of electric organs is the 
same as that confronting us when we trace the growth 
in the animal world of any organ of sense, or for that 
matter of any organ in the body. Whether they are 
merely the result of mechanical causality or otherwise, 
Prof. McKendrick contends is too abstruse a problem 
for the supply of a conclusive explanation. 
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Engineering Notes. 
Prof. Slaby has demonstrated after exhaustive ex· 

periments that the surface of the earth plays an im­
portant part as a conductor of Hertzian waves, for 
which many have heretofore regarded the air as the 
only conductor. He constructed an artificial earth 
which was immunized from external influence by cov­
ering the floor of his laboratory with zinc. He then 
experimented with waves on the floor until his theory 
was proved. 

A recent test of Low Moor staybolt iron, made by 
one of the leading American railroad companies, gave 
the following excellent results.  Three speCimens were 
tested and the average figures were : Tensile strength, 
51,020 Ibs. per square inch ; elastic  limit, 29,656 Ibs. ;  
elongation i n  8 in. ,  30 .58 per cent. All of the test 
pieces passed the hot and cold bending tests. The 
chemical analysis showed : Silicon, .074 per cent ; phos­
phorus, .083 per cent ; iron, 99.43 per cent ; carbon and 
manganese, traces ; sulphur, none. 

Some interesting experiments have been carried out 
with a new monorail system devised by a French engi­
neer, M. Devic. The inventor has built a model upon 
the scale of one-tenth of whllit the actual train is  to be, 
and with this he has attained a speed of 13 miles an 
hour. The train is to be propelled by electric power, 
and in order that high speed may be attained, the in­
ventor relies upon two factors-diminution of weight 
and a more effective grip of the driving wheels upon 
the single track of the railroad. The inventor claims 
to have designed a rail which will afford the wheels 
sufficient grip i rrespective of the weight they may be 
supporting. Further experiments with a much larger 
model are to be carried out at Nemours to prove the 
utility and advantages of the system. M. Devic is 
sanguine of attaining a speed up to 200 miles per hour. 

So much persistent effort has, in recent years, been 
expended in cutting down boiler· and engine weights 
on warships-and not always for the best of the ser­
vice-that to the nava'l engineer there must be a good 
deal of satisfaction in reading a recent paper pre­
sented to the Institution of Naval Architects by W. H. 
Whiting, Assistant Director of Naval Construction of 
the British Navy, dealing with "The Effect of Modern 
Accessories on the Size and Cost of Warships." The 
substance of Mr. Whiting's paper is that there are 
a hundred and one different ways, and many of them 
not very useful ways, in which the weight of a mod­
ern warship has been increased. Few of them have 
anything to do with the propelling power of the 
ship, and al,! of them might be carefully scrutinized 
and revised with the certain result of advantageously 
lightening the ship by a great many thousands of 
pounds. The fondness for unnecessarily heavy brass 
fittings of all kinds, for examp'le, has often been men­
tioned as one of the things which might well be re-

, sltricted, and while this is only a little thing in itself, 
it is the 'little things which count severely in Ithe ag­
gregate. Take so insignificant a matter as paint, for 
1llustration ! Mr. Whiting says that one who has not 
the records before him may well be incredulous at the 
enormous weight of paint. worked into a ship. The 
most serious feature is  that the process never ceases, 
and the greater the pride in the ship, the greater the 
tendency to sink her wi-th white lead. He mentions a 
case in which there was removed from the inner sur­
face of a portion of the crew space of a destroyer 
paint of a weight of over two pounds per square foot. 
This is, no doubt, exceptional ; but it may well be 
questioned whether all officers realize how, by a rigid 
economy in paint, they may not inappreciably benefit 
their ship. A curious development, further, has been 
the desire for screw gear on board ship. Not merely 
in rigging, but in many fittings, such as awnings, 
ridge-ropes, guard-chains and ropes, and in the secur­
ing of all kinds of gear, 'lashings have given place to 
screws and slips, which not only add directly to the 
weight, but impose greater strains on the fittings. 
The screws mean bigger awnings, bigger stanChions, 
and so on.-Cassier's Magazine. 

. . . I .  
The Current Suppleme nt. 

, The London correspondent of the SCIENTIFIC AMERI­
CAN begins the cu rrent SUPPLEMENT, No. 1442, with an 
article in which he describes the method by which 
London's "tubes" were constructed. Dr. Charles Minor 
Blackford discusses the new Cuban telegraphic service. 
The third installment of the artiC'le on the Schroeder 
contact process of sulphuric acid/ manufacture comes 
from the pen of Dr. Charles L. Reese. The recent disas­
ter which occurred on the Paris Metropolitan Under­
ground renders rather timely a description of the de­
tails of construction of the tunnel. "Colors for Soaps 
and Perfumes" is the title of an article which will 
probably be of interest to the manufacturing chemist. 
Cyril Davenport tells much that is instructive and in­
teresting on the making of mezzotints. Among minor 
articles may be mentioned those which describe the 
arduous work of the expert train dispatcher, totemism, 
pearls of western Europe, underwriters' laboratories, 
and the cultivation of India rubber trees. 
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BORELLY'S COMET. 
BY MARY PROCTOR. 

From the time of the first observation, Boreily 's  
comet grew brighter very rapidly and could be easily 
seen with the unaided eye as early as June 30. The 
comet is now fading rapidly from sight, and by 
this time is lost in the twilight. 

In the Lick Observatory Bulletin, No. 47, an ephe­
meris given, locating the comet on my father's Star 
Chart, from July 14 to September 20, makes it possible 
to trace the path of the comet through these points for 
August and September. 

An?"st 1.5 
a.5 
5.5 7.5 
9.5 

11.5 
13.5 
15.5 

17.5 
19.5 
2 1 . 5 
23.5 
25.5 
27.5 
29.5 31.5 

September 2.5 

: . .  

• •  4.5 
6.5 
8.5 

10.5 12.5 14.5 16.5 
18.5 
20.5 

Right Ascen.ion. 

H. M. 8. 11 43 44 
11 32 21 
11 21 50 
II 14 49 
11 7 a l  11  0 49 
1U 54 23 
10 48 1� 
10 42 2 
10 35 58 1tI 29 54 10 24 3 10 18 30 10 13 a t  10 9 20 
10 5 59 
10 a 36 
10 2 1 
10 1 8 
10 U 50 10 1 2 
10 1 37 
10 2 27 
1U 3 35 10 4 52 
10 6 19 

Declination. 

+ 51" 18'.8 
480 5 1'.6 
460 40' .4 
440 41'.2 
420 50'.8 
410 6'.3 
390 24'.1 
a7° 42 ' .9 
350 58'.0 
340 7'.2 

320 7' .0 
290 54' .8 
270 2i'.0 
24° 47'.3 
210 54'.6 
180 53' .8 
150 49'.9 
120 45'.1 

90 43'.1 
60 45'.1 
ao 50' .8 
10 2'.4 

- 10 42'.11 
- 40 �1'.9 
- 60 51;'.7 
- 90 29'.5 

Tbe path can also be trace:! in  tbe maps at the eud of Young' . .. Lessous 

ill Astronomy." by tbose wbo ha" e not a copy of Proctor's Star Chart. 

From July 14 to 30, the comet passed from Cygnus 
through the constellation of Draco to Ursa Major, 
wl(ere it was located for a while near the bowl of 
the ' so·called Great Dipper. From J uly 30 to August 
21" it passes from Ursa Major, through Leo Minor, and 
will be south of Gamma in Leo by the 27th. This i s  
the date o f  its nearest approach t o  the sun, its peri­
helion distance being 3 1,000,000 miles. Un September 
2 it will be half·way between Gamma and Alpha ( Regu­
lus ) in Leo, and by September 8 it will be in Sextans, 
an.insignificant group of stars midway between the con­
steHations of Leo and Hydra. By the 20th it will have 
reached. Hydra, being several degrees southeast of 
Alphard, which marks the heart of the monster, and 
close to Alkes in the Crater. 

I t  will be seen, by glancing at the map for August 
( Map VIII . ,  in my father's "Half Hours With the 

t3tirs" ) ,  that as Leo sets in the northwest early in 
the evening, the comet is no longer visible, being below 
the horizon at that time. A glance at Map IV., how­
ever, will give an idea of the path of the comet, if  we 
draw an imaginary line ( indicated by a dotted line 
in the map ) passing from Cygnus, in the upper part 
of the map, through Draco, Ursa Major, Leo, ;.nd end­
ing at Alkes above Hydra. 

Prof. Barnard, of the Yerkes Observatory, has made 
a good series of photographs of tile comet, with a lens 
only 1 % inches diameter. This shows the comet with 
a tail 20 degrees long. On July 24 the tail seemed to 
break off some three degrees back of the head. I n  a 
photograph taken July 30, the tail appeared single. 

There is nothing specially remarkable about the 
comet, and it has been a disappointment to those who 
hav� watched for a display. Nevertheless the head 
has been as bright as that of many a great comet, 
though the tail visually has kept faint. The nucleus 
h as not been at all active. Everything depends upon 
the activity of 
the nucleus, as 
far as a display 
is concerned. 

Newton's law of 
gravitation, which 
states that two 
bo dies attract each 
other with a 
f o r  c e inversely 
proportional t 0 
the square of the 
distance . between 
them, has been 
made the subject 

. of an exhaustive 
investigation b y  

Scientific AlDerican. 
per cent and that no other physical law has been ex­
pressed with anything like the precision of its slmple 
statement. 

• • • 
OBSERVATIONS OF BORELLY'S COMET AT LICK 

OBSERVATORY. 
BY w. w. ·CAMPBELL, DIRECTOR. 

The comet discovered on June 21 by Astronomer 
Borelly at Marseilles, ' though invisible to the naked 
eye at time of discov��, was a conspicuous obj ect in 
the evening sky in the latter half of July. The nu-

Borel ly's comet, July 15. 1903. Borelly'e comet, July 20. 1903. 
2 bours, 113 minutes' exposure. Four bours' exposure. 

LICK OBSERVATORY PHOTOGRAPHS OF BORELLY'S 
COMET. 

Stars appear a s  lines, because the motion of th e  comet was followed.by 
the telescope. 

cleus was considerably brighter than a fourth-magni­
tude star, and at first sight most observers would mis­
take it for a star. A closer examination, however, 
showed that it was very hazy in appearance and had 
a considerable diameter. In our clear skies, a tail 
some 4 degrees in length was visible to the naked eye. 
The power of the photographic plate was such that a 
maximum length of tail of some 10 degrees was record­
ed. The distance of the comet from the earth at the 
time was about 36 million miles, and the linear length 
of the tail observed was approximately six million 
miles. 

The accompanying photographs were made on July 
15 and July 20. The tails should be shown by them 
to have a length of 4 inches or more, corresponding to 
about 7 degrees. The difficulty of reproduction is so 
great that it is doubtful if the reader can trace them 
to that extent. The comet was moving rapidly among 
the stars during the long exposure, and ina.smuch as 
the telescope was caused to follow the nucleus of the 
comet very closely, the surrounding star images are 
drawn out into straight lines. 

The original negatives show that the details of 
structure in one photograph are wholly different from 
those in the other. Comet photography of the past 
ten years has determined the fact that the tails under-
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go . very rapid transformations. The structure of one 
night is often entirely replaced by a different one the 
next night. Some force residing in the sun evidently 
exerts a repulsion upon the finely divided matter 
ejected from the head, in such a way that this ma­
terial is driven in a direction opposite from the sun, 
and with such speed that in twenty-four hours it is 
usually lost in space and an entirely new tail has re­
placed it. 

Spectroscopic observations of the present comet 
show that a large portion of its illumination is ·due 
to refiected sunlight ; other components are due to 
the presence of carbon and nitrogen vapors ; still others . '  
are due to the presence of vapors not yet identified. 

The relation of comets to other stellar bodies, so 
far as their origin and the history of their develop­
ment is  concerned, remains extremely obscure. Why 
the sun should so powerfully increase the activity 
within a comet is entirely unknown. It has recently 
be'en proven, however, that light and heat falling upon 
any surface exert a. minute pressure upon that sur­
face, very much in the same way that a breath of air 
exerts a pressure. The supposition that these forces 
of light and heat acti ng upon the highly rarefied come­
tary matter may develop it in size and activity, and 
repel the gases in such a way as continuously to form 
a tail, is a most interesting and promising one. 

The orbit of the comet was very accurately computed 
by Prof. Perrine, who found that it is moving in a 
parabola. It is difficult to supply a drawing showing 
the position of the comet's orbit with reference to the 
orbit of the earth, for the reason that the plane of the 
former makes nearly a right angle wit� that of the 
latter ; to be exact, the angle between the tW'l planes 
is 85 degrees. The comet has come into the solar 
system practically from an infinite distance, and will 
retire from our system never to return. The point of 
nearest approach to the sun will be reached on the 
evening of August 27, at a distance of 31 million miles . 
Before the publication of this not!! i t  will, no doubt, 
have been lost to view for a time on account of its 
nearness to the sun. 

• • • • 
metal In Ya('ht Construction. 

The hulls of large racing yachts present many 
problems other than the general design and the lines. 
The question of material is one which constantly 
troubles the marine architect. It now seems that 
aluminium and manganese bronze are to have a com� 
petitor, if the accounts in the newspapers prove to be 
worthy of credence. It is said that a new metallic ele­
ment ( ? ) has been discovered and has been christened 
"selium." From the meager information available it 
seems that the new metal has certain properties which 
will render it invaluable for · air-ship and yacht con­
struction. It is said to be . .l ighter and stronger than 
aluminium and the cost is only one:twelfth as much. 
On August 8, 1903,  aluminium 99 per cent pure, in in­
gots, was quoted at 33 to 37 cents a pound in ton lots. 
This would make selium about 3 cents a pound. This 
compares quite favorably with pig-iron, which is quoted 
at $18.25 a ton at tidewater. It is extraordinary that 
a new metal should be produced at once at such an 
astonishingly low price. We are used to having new 
elements doled out from the laboratories at about $5 
a look, and now we have a whole pound for 3 cents ! 
We should be more inclined to credit the discovery if  
it was given to the world in a more legitimate manner. 

It is not, however, its cheapneE:s which will com­
mend it to the yacht designer. It  does not rust and 
takes a fine polish like nickel. If it should be found 
that it will not pit under . the infiuence of sea water 

and that no elec­
trolytic a c t  i o n  
sets in, it will be 
an ideal material 
for the maker of 
hulls to conjure 
with. It still re­
mains to be seen 
if Mother Nature 
has been good to 
Messrs. Herres­
hoff, Fife, and 
Watson. 

--.+-

P r o f .  E .  W .  
Brown, of Haver­
ford College. Prof. 
Brown announces 
that his calcula­
tions show that 
N e w  t o n ' s  laws 
represent the mo­
tion of our moon 
to within one­
milllonth of one 

APRIL CHART (lIlAP VI. ) .  AUGUST CHART (lIlAl' VIU.) .  

A decree is pub­
lished fixing May 
1, 1904, for pre­
'senting tenders 
in Santiago for 
the construction 
of the Chilian 
section of the 
Transandine Rail­
way. The gov­
ernment guaran­
tees 5 per cent on 
a capital not ex· 
c e e d i n g  $ 7 , -
500,000. 

PBOI'. PBOCTOR'S STAR .APB 01' THE HEAVEl(B Il( SPRING AND SUMMER, SHOWIl(G Il( DOTTED LIlfEB THE COURSE 01' 
BOBKLLY'. OO •• 1: I'aOK JVLY 1.. 10 •• J'rDJlK& 20, '10 'J:IKK 01' 1'1' DU.t.n.UAJJO., 
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Fig. I . -Lead MlIIs and Mixers. Fig. 2. - The Lead Presses. 

Fig. f.-Metal Ilppl.ng. Fi&'. 8.-R..wber Masticators. 
7:0 KAltIlfG OJ' A LEAD PENCIL. 
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THE MAKING OF A LEAD PENCIL. 
The. lead pencil, so generaily used to·day, is not, as 

its name would imply, made from lead, but from 
graphite. It derives its name from the fact that 
prior to the time when pencils were made from 
graphite, mE,tallic lead was employed for the purpose. 
Graphite was first used in pencils after the discovery 
in 1565 of the famous Cumberland mine in England. 
This graphite was of remarkable purity and could be 
used without further treatment by cutting it into thin 
.,labs and incasing them in wood. 

For two centuries Englan d enjoyed practically a 
monopoly of the lead-pencil industry. In the eigh­
teenth century, however, 
the lead-pencil indus try had 
found its way into Ger­
many. I n  1761 Caspar .I<'a­
bel', in the village of Stein, 
near the ancient city of N u­
remburg, Bavaria, started 
in a modest way the manu­
facture of lead pencils, and 
Nu rem burg became and re­
mained the center of the 
lead-pencil industry for 
more than a century. For 
five generations Faber's de­
scendants made lead pencils. 
Up to the present day they 
have continued to devote 
their interest and energy to 
the developmen t and perfec­
tIOn of pencil making. Eb­
erhard Faber, a great·grand­
son of Caspar Faber, immi­
grated to · this country, and, 
in 1849, established himself 
in New York city. In 1861,  
when the war tariff first 
went into effect, he erected 
his own pencil factory ill 
New York city and thus be­
came the pioneer of the 
lead-pencil industry in this country. Since then 
four other firms have established pencil factories 
here. Wages, as compared to those paid in Germany, 
were very high, and Eberhard Faber realized the 
necessity of creating labor-saving machinery to over­
come this handicap. Many automatic machines were 
invented which greatly simpl ified the methods of 
pencil making and improved the product. To-day 
American manufacturers supply nine-tenths of the 
home demand and have largely entered into the com­
petition of the world's markets. 

The principal raw materials that enter into the mak­
ing of a lead pencil are graphite, clay, cedar and rub­
ber. 

Although graphite occurs in comparatively abund­
'ant quantities in many localities, it is rarely of suffi­
dent purity to be available for pencil making. Oxides 
of iron, silicates and other impurities are 
found in the ore, all of which m ust be care­
fully separated to insure a smooth, service­
able material. The graphites found in 
Eastern Siberia, Mexico, Bohemia, and Cey­
lon are principally used by manufacturers. 
The graphite, as it comes from the mines, 
is broken into small pieces, . the impure 
particles being separated by hand. It  is 
then finely divided in large pulverizers and 
placed in tubs of water ( Fig. 1 ) ,  so that the 
lighter particles of graphite float off from 
the heavier particles of impurities. This 
separating, in the cheaper grades, is also 
done by means of centri fugal machines, but 
the results are not as satisfactory. After 
separation the graphite is  filtered through 
fil ter-presses. 

The clay, after having been subjected to 
a similar process, is  placed in mixers with 
the graphite, in proportions dependent upon 
the grade of hardness that is desired. A 
greater proportion of clay produces a 
greater degree of hardness ; a lesser pro­
portion increases the softness. 

Furthermore, the requisite degree . of 
hardness is  obtained by the subsequent 
operation, viz., the compressing of the lead 
and shaping it  in to form ready to be 
glued into the wood ·casings ( Fig. 2 ) .  A highly com­
pressed lead will produce a pencil of greater wear­
ing qualities, an important feature in a high-grade 
pencil. Hydraulic presses are used for this purpose ; 
and the mixture of clay and graphite, which is stilI 
in a plastic condition and has been formed into loaves, 
i s  placed into these presses. The presses are provided 
with a die conforming to the caliber of the lead de­
si red, through which die the material is forced. The 
die is usually cut from a sapphire or emerald or other 
very hard mineral substance, so that it will  not wear 
away too quickly from the friction of the lead." T� 
lead leaves the press in one continuous string which is 
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cut into the lengths required ( usually seven inches 
for the ordinary size of pencil ) ,  placed in crucibles, 
and fired in muffle furnaces. The lead is now ready 
for use, and receives only a wooden case to convert it 
into a pencil. 

The wood used in pencil making must be close and 
straight grained, soft so that it  can readily be whit­
tled, and capable of taking a good po'lish. No better 
wood has been found than the red cedar ( Juniperus 
virginian a ) ,  a native of the United States, a durable, 
compact and fragrant wood, to-day almost exclusively 
used by pencil makers the world over. The best qual­
ity is  obtained from the Southern States, Florida and 

Fig. 9.- Cutting Rubber Bands and Erasers. 

Alabama in particular. Eberhard Faber established 
his first cedar mill in Cedar Keys, Florida, in the 
early sixties, whence he supp'lied his own demand and 
exported considerable quantities to European manu­
facturers. 

The wood is  cut into slats about 7 inches long, 2 %  
inches wide, and 1,4 inch thick. I t  i s  then thoroughly 
dried in kilns to separate the excess of moisture and 
resin and to prevent subsequent warping. After this 
the slats are passed through automatic grooving ma­
chines ( Fig. 3 )  each slat receiving six semi-circular 
grooves into which the 'leads are placed, while a 
second slat with similar grooves is brushed with glue 
( Fig. 4 )  and covered over the slat containing the 
leads. This is passed through a molding-machine 
which turns out pencils shaped in the form desired, 
round, hexagon, etc. The pencils are now passed 

Fig. l O.-Boxing the Rubber Bands. 

THE MAKING OF A LEAD PENCIL. 

through sanding machines to provide them with a 
smooth surface. 

After sandpapering, which is a necessary prelimi­
nary to the coloring process, when fine finishes are 
desired, the pencils are varnished by one of several 
methods. That most commonly employed is the 
mechanical method by which the pencils are fed 
from hoppers one at a time through sma'll apertures 
just large enough to admit the pencil. The varnish 
is applied to the pencil automatically while passing th r-oiigh a�d , the pencils are then deposited on a long 

, belt or dr:Yi"ng 'plI.n. '  They are carried slowly a distance 
of about twenty feet, the varnish deposited on the 
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pencils meanwhile drying, and are emptied into a re­
ceptacle. ·When sufficient pencils have accumulated, 
they are taken back to the hopper of the machine and 
the operation repeated. This is done as often as is 
necessary to produce the desired finish. The better 
grades are passed through ten times or more. Another 
method is that of dipping in pans of varnish, the 
pencils being suspended by their ends from frames, 
immersed their entire length and withdrawn very 
slowly by machine. A smooth enameled effect is the 
result. The finest grades of pencils are polished by 
hand ( Fig. 5 ) .  This work requires considerable deft 
ness ; months of practice are necessary to develop 2-

skilled workman. After be­
ing varnished, the pencils 
are passed through rna· 
chines by which the accu· 
mulation of varnish is 
sand-papered f r o  m their 
ends. The ends are then 
trimmed by very sharp 
knives to give them a clean, 
finished appearance. 

Stamping is the next op­
eration ( Fig. 6 ) .  The gold 
o r  silver leaf is cut into 
na rrow strips and laid on 
the pencil, whereupon the 
penci'! is  placed in a stamp­
ing press, and the heated 
steel die brought in contact 
with the leaf, causing the 
latter to adhere to the pen­
cil where the letters of the 
die touch. The surplus leaf 
is removed, and, after a 
final cleaning, the pencil is 
ready to be boxed, unless it  
is to be further embellished 
by the addition of a metal 
tip and rubber, or other at-
tachment. 

I n  this country aboul 
nine-tenths of the pencils are provided with rub­
ber erasers. These are either glued into the wood 
with the lead, or the pencils are provided with 
small metal ferrules ( Fig. 7) threaded on one end, 
into which the rubber eraser-plugs are inserted. 
These ferrules are made from sheet brass, which is 
cupped by means of power presses, drawn through sub­
sequent operations into tubes of 4 or 5 inch lengths, cut 
to the required size, threaded and nickel-plated. 
Eberhard Faber has a large number of these presses 
wh ich are continually operated for this purpose alone. 
The rubber p'lugs used in these pencils are but one 
of many rubber products ( erasers, bands, and the like) 
made in the E. Faber factory in Newark. These ar­
ticles are all made from pure Para gum, which is 
thoroughly masticated in huge powerful masticating 
machines ( Fig. 8 ) ,  then cured, mixed with sulphur and 

the necessary ingredients to add -to its era­
sive qualities, and vulcanized. The rub· 
bel' is molded, and in some cases cut, to 
the required sizes ( Figs. 9 and 10 ) .  

• • • • • 
The Pennsylvania Railroad tunnel under 

the Hudson River was begun on June 25.  
The tunnel work is divided into two sec­
tions, known as the northern and the east­
ern sections. The first drill holes for the 
first shaft were started at noon at the foot 
of 3 2d Street and Eleventh Avenue, New 
York. 

. . . . . 
In addition to being an ill-smelling, nox­

ious plant, the jimson weed ( Datura stra­
monium ) ,  also known as stinkweed and 
stinkroot, has distinctly poisonous proper­
ties and should be exterminated whereve r 
growing. It is recommended by the poison 
plant specialists. of the Department of Ag­
riculture to mow the weed while in blos­
som. The seeds are especially poisonous, 
and fatal cases are known of children eat­
ing them. Poisoning can also be produced 
by sucking the flower, which is an attrac­
tive-looking, very 'l ight lavender blossom. 
Cattle in a few instances have been pois · 
oned by eating the leaVES of young plants. 

where present in grass hay, but these animal s either 
avoid the plant or are very resistant to its poison. 
Young plants do not contain a large proportion oj' 
poison.-G. E. M. 

• • • •  

The Russian Department of Agriculture is offering 
two prizes for the best separators of average dimen­
sions and capable of treating from sixteen to twenty 
gallons of milk an hOllr.  The competition is open to 
foreigners, and entries must be made befo·re February 

. 28 _ ( new. style ) ,  1904.  The prizes will be 1 ,500 rubles 
and 500 ruIi1es, or about $825 and $275 respectively. 
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ALFALFA ON WESTERN CATTLE RANGES. 
BY DAY ALLEN Wn..LEY. 

The prediction is made that the choicest beef and 
mutton served on the tables of the world will be 
raised within a few years on the great pastures of the 
West and Southwest. It  is known in a genera'! way 
that live stock has been considerably im· 
proved recently by the modern systems 
which are employed on ranches ; for no long­
er is the fiesh driven off the bones of the 
cattle in forcing them to go mile after mile 
over plain and valley in search of new feed· 
ing groun ds. Many of the ranches of to·day 
are divided into pastures, which, though per· 
haps covering 50 or 60 square miles in ex­
tent, are provided with an abundance of 
fodder. 

While the majority of the great herds and 
fiocks of the West as yet are of medium and 
low grade stock, the tendency is to breed a 
higher grade of animals ; for the ranch men 
have realized that they can grow a kind of 
food which is especially suitable for such 
varieties as Herefords, Devons, ' Ho'lsteins, 
and Durhams in cattle, as well as even Me­
rino and Southdown sheep. This food i s  
alfalfa, which is perhaps one of the. greatest 
blessings which has been bestowed upon the 
western farmer and stock raiser. Alfalfa is 
another name for lucerne and in the South· 
west is called Spanish Clover, because its 
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many as seven crops have been gathered in Colorado 
and New Mexico when special attention is  given it .  
The seed is  planted in the spring of the year, about 
25 pounds being enough for one acre. The ground is 
first prepared by plowing and after the seed is in, it 
is kept fairly free from weeds until the plant secures 

An Artesian Well for IrrJgating an Alfalfa Field. 

foliage resembles this clover to a certain extent. .r.t;,: . a start, when it does its own weeding. In fact it is 
is an attractive plant and only a few years ago was very independent and practically takes care of itseU 
considered far more ornamental than useful . Now, until it is ready for the blade of the harvester. It 
however, it has been discovered that not only horses can be piled or stacked like timothy or any other for· 
and mules but cattle and sheep thrive lIpon it and age crop, and when properly piled in a field is proof 

- .-------..,,----:-:-�-::---.:::==�-- - -- -- -

Western Cattle, RaiseJ on Reclaimed Desert Lallil and Fattened with Alfalfa . 

will eat it in preference to any other grass that 
grows. The farm experts say that it contains as 
much nourishment for live stock as corn and is as 
good as the best timothy or other ordinary hay. 

Alfalfa is an importation, being brought to the 
United States first in 1842,  
when some seed secured 
from France was planted 
in New Mexico. The first 
harvest was considered of 
little value and for a num­
ber of years the crop was 
neglected, but the vegeta· 
tion from the first field 
began spreading over that 
portion of the State until 
to-day there are many 
miles of territory upon 
which nothing else is 
grown. It is especially 
adapted to the arid lands 
of the West, for it grows 
'luxuriantly with a very 
small amount of moisture. 
In the irrigated districts 
it has become one of the 
principal forage crops and 
is as extensively raised in 
Colorado as in the south· 
ern part of the country 
and more and more is  be· 
ing raised as the farmers 
appreciate its value . 

against the weather. Sometimes it is pressed into 
.bales and stowed away ; but most of the large ranch �wners grow it  in convenient places, stacking it up 
ilear their pens and pastures. They get a great deal 
o�t of their alfalfa fields for a small amount of money. 
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for the average cost of the seed, cultivation, harvest­
ing and stacking is only about $1.50 a ton, where four 
crops are gathered in a season. One reason for the 
low cost of making the crop is that the ordinary horse 
cultivators and harvesters can be used, thus saving 
time and labor. It grows so luxuriantly that a 

few weeks after the seed is sown, the 
plant may be knee-high, and sometimes 
waist·high in the field. Cattle and sheep 
eat it with the same relish whether stand­
ing green in the field or pulled dry from 
the stack. After the harvest, sometimes 
hogs are turned into an alfalfa pastu re and 
they actually fatten on it. I t  not only 
makes fiesh, but a fine quality of flesh. Beef 
and mutton fed on it have an excellent fla· 
vor, usually superior to that coming from 
the ordinary ranches, where various grasses 
are depended upon for food, and where corn 
is also used for fattening. 

The reports made to the Department of 
Agriculture from the various irrigated dis­
tricts in the West show a surprisingly large 
number of fiocks and herds of high·grade 
animals. In fact the proportion in theEe 
sections is much larger than elsewhere in 
the country beyond the Mississippi River. 
It  is due to the fact that the irrigation 
farms are raising so . much al falfa. In fhe 
Pecos Valley in New Mexico there are herds 
aggregating 500,000 head of Hereford and 

Durham cattle alone. Some of the single herds con· 
tain 30,000 animals, while it is estimated that fully 
half a mlilion blooded sheep are contained in the 
fiocks which graze in the same vicinity . In the valley 
of the South Platte, Colorado, are also immense 

A Field of aover. 

droves of blooded animals and fully 100,000 cattle are 
now being sent to Kansas City, St. Louis, and Chicago 
which have been raised almost entirely on alfalfa. 
The packers pay the highest market price for these 
grades. They are largely exported on the hoof and 

in carcasses and many an 
Englishman dines on roast 
beef "made in America," 
but coming from s tock 
which originally was 
raised in Devonshire or 
perhaps Durham. 

. Alfalfa- grows so rapidly 
that in six months the 
mower can go over the 
field four or five times and 
cut of! from 1 % to 2 tons an 
acre at eaeb ban.t. All 

reDa OIl a Western Sheep-Ranch, where the Animals are Fattened with Alfalfa. 

The tendency among 
the western cattle growers 
is to raise more quality 
and less quantity, and for 
this purpose a number of 
very valuable herds of 
pure·blooded �,tock have 
been imported within the 
last few years from Great 
Britain. Nearly every 
large ranch has at least 
one or two registered bulls 
and as fast as possible 
live stock growers are 
improving their strain. 
There should be no dan· 
gel', however, of a meat 
famine on account of this 
revolution in cattle rais· 
ing, for last year govern­
ment statistics showed 
fully 25 ,000,000 beeves, 
nearly 50,000,000 sheep, 
and about 30,000,000 hogs 
owned by farmers and 
ranchmen in tbe United 

ALi'&LJ'A OJi WUUlI.JI OAl'UK BOOKI. Statea. 
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FLOWERS OF PREY. 
BY J. CARTBR BBAlU). 

Probably in some respects the most surprising result 
of late entomologica:! exploration is the discovery of 
semblances of orchidaceous flowers endowed with ani­
mal life and voracious carnivorous appetites, that seize 
and incontinently devour insect vegetarians which, al­
lured by their form and color, incautiously alight upon 
them. These flower insects belong to the curious fam­
ily Mantidre, of which we have a well-known member 
in our southern States, Phasmomantis' Oarolina, com­
monly ca'lled "praying mantis," though if the flrst part 
of the name was spelled with an "e" instead of an 
"a," it would be far more appropriate, since no known 
insect is more bloodthirsty and destructive of smaller 
and weaker individuals belonging to its class. Its form 
is charaderistic of its predatory habits. The mantis 
is really a four-legged insect, for the fore limbs are so 
modifled that they cannot under any circumstances 
be u s e  d in 
walking a n  d 
are no more 
properly term­
ed legs than 
would be the 
arms of men 
or the wings 
of birds. They 
are, in fact, 
t h e  natural 
weapons of the 
insect and are 
used for noth­
ing else than 
flghting a n d  
for capturing 
prey. 

T h e  insect 
shown at Fig. 
2, discovered 
by Wood Ma-

\ 
\ 
\ 

\ 

Upper Part of American Man tis with 
an Insect Which It is About to Devour. 

son, masquerades sometimes as a pink and at others 
as a white orchid. The whole flower insect is 
either conspicuously white or of a resplendent pink 
color, and both in color and form perfectly imi­
tates a flower. The lower or apparently anterior petal 
of an orchidaceous blossom, the labellum, often of a 
very curious shape, is represented by the abdomen of 
the insect, while the parts which might be taken, re­
garding it as an insect, for its wings, are actuaUy the 
femurs of the two pairs of posterior limbs, so .greatly 
expanded, flattened, and shaped in such manner as to 
represent the remaining peta.ls of the flower. As the 
mantis rests, head downward, amid the stems and 
leaves of a plant, the fore legs drawn in so that they 
c a n n o t  b e  
s e e  n, t h e  

Scientific American. 
touched by gentle zephyrs. A bright violet-blue dila­
tion of the thorax, in front of which its fore legs, band­
ed violet and black, extended like petals, simulated 
the corolla of a papilionaceous flower so perfectly as 
to deceive the eyes of a practised botanist. An ac­
count is given in the proceedings of the Asiatic So· 
ciety, Bengal, of a number of specimens of this mantis 
in the possession of Dr. J. Anderson. These ins,ects 
came from Mindipur. Santal women and children had 

Deroplatys Truncata (Truncatel1 Maut1li), from SingapOre. 

col'lected them from the twigs of a bush where they 
were hanging and brought them alive to a Mr. Lary­
more, who forwarded them to Mr. Buckland, who in 
turn gave them to the doctor. 

They are said to particularly frequent rose . bushes, 
and at Mindipur are known as rose-leaf inE-ects. Their 
wings, when the mantis is mature, are furnished with 
foliaceous expansions that perfectly counterfeit rose 
leaves. They were fed upon flies and grasshoppers, 
preferring the flies because the grasshoppers were 
evidently too vigorous for them to easily manage. 
The insects were immature ; they did not exhibit, look­
ing at their upper surfaces, any particularly striking 
peculiarities, except the leaf-like di'lation of the pro­
thorax, and the foliaceous appendages to the legs, all 
of which, together with the rest of the upper parts of 
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mouth of the tube of a corolla. In addition to this, 
the long, slender upper part of the prothorax reo 
sembles a flower, while the fore limbs, when resting 
drawn up in the center of the oorolla, add to and 
heighten the imposture. 

The curious forms shown in our illustrations belong 
to the same genus, Deroplatys, a'lthough the flrst is a 
native of Singapore, south of the Malay Peninsula, 
while the Sarawaca is from Borneo. In these species 
the outspread wings sim�late the petals of a flower. 

A whole tribe of spiders, members of the Thom­
isadre family, livinl; in flower cups, assume the colors 
and markings of the flowers in which they lie in wait 
for victims. 

Blossoms of the Vibernum lantana, a Eliropean 
shrub having large ovate leaves and dense cymes of 

small w h i t e  
flowers, and it 
may be added, 
our American 
species ( Viber­

num lentago) , 

or sheep berry, 
a 1 s 0 bearing 
broad, flat cluEI­
ters of white 
flowers, are at 
times occupied 
by spiders of 

· t  h e s a m  e 
creamy - white 
hue as that of 
the blosSOIBS, 
and their glo­
b u 1 a r abdo­
mens m i m i c 
the unopened 
buds ( of which 

Immature Form ot Rose-Leaf Mantis of there are many 
the Genus Gongylus, trom India. in each clus-

ter ) Dot only 
in color but in shape and size. These l!illiders spLn no 
web, depending upon strategy to secure their prey, 
and live upon their insect visitors. Later in the sea­
son spiders apparently identical with these, except in 
color, are found in the blossoms of the Orchis macu­

lata. The spiders found here have dark reddish­
brown spots on the abdomen ; and in the position usu­
ally assumed by it, the Aranima, standing with de­
pressed head, closely mimics in sha.pe and size, in 
re'lative position, and a little way off in color, the 
dark purple pollinia of the flowers. Recent investiga­
tions render it extremely probable that, as flrst sug­
gested by Prof. Nottridge, as the season ildvances, 
these spiders change color, and that each successive 
change adapts them for concealment in the flowers of 
some particular plant. Th� Thomisus citrens poses it-

self in t h e  
midd'le of a 
c o m p o s i t e  
flower w i t  h 
legs expa�d 
like Its exte­
rior ray. They 
have been ob­
s e r v e d  i n  
o r c h i d a ­
c e o  u s flowers 
with t h e  i r 
legs eXllanded 
h o r i z o n ­
tally. Honey­
bees as well 
as other i n ·  
s e c  t s have 
been found in 
their murder­
ous clutches. 

B r a z i l ­
ian birds, lIy­

catchers, dis­
play a brh­

liantly colored 
c r e s t easily 
mistaken for a 
flower cup. In­
sects, attract-
ed by what ap­
pears to be a 

thighs of the 
two hind ones 
radiating out 
on each side, 
and the thor­
ax and the ab­
domen raised 
at right an­
gles to each 
other, the in­
s e c  t might 
easily at f1r3t 
sight deceive 
more discrim­
inating ento­
mologists than 
the h 0 n e y­
seekers t h a t  
settle upon it. 
An allied spe­
c i e s, exactly 
resembling a 
pink orchid, is 
mentioned by 
D r. Wallace, 
on the author­
Ity o f  S i r  
Charles DUke, 
as. inhabiting 
Java. Its spe­
cialty is all ur­
ing and cap­
turing butter­
flies. The ex­
pected guest 

Deroplatys Sarwace, trom Borneo. Curious Orc.h1d Lately Discovered by Wood Mason. 
freshly opened 
blossom, f \1 r ­
nish the birds 

having arriv-
ed, the seeming feast spread out for his delectation 
arises and devours him. Prof. S. Kurz, whil� at 
Pegu, in lower Burma, saw what he supposed to be 
an orchid of a species unfamiliar to him, but upon 
examination found it to be a mantis of the genus 
Gongylus. As is common with the habit of its kind 
when alighting upon a plant, it hung head downward. 
exposing the under surface to view, sometimes mo· 
tionless, and sometimes swaying gently like a flower 

FLOWER TBAPS. 

the insect, was green. On the other hand, the mantis 
presents an entirely different appearance when its 
under surface is exposed to view. The leaf-like expan­
sion of the prothorax, instead of green, presents a 
pale, clear lavender· violet hue with a faint pink bloom 
along the margin. The resemblance to the coroUa of 
an orchidaceous flower thus presented is perfected by 
the presence of a dark brown spot in the middle over 
the prothorax or breast, which looks precllely like the 

with food. An 
Asiatic lizard is entirely colored like the surface of 
the desert plains where it lives, except that at each 
angle of the mouth blooms a brilliant red folding of 
the flesh exactly resembling a little flower that grows 
in the sand. Insects lured- by the seeming 1I0wer are 
incontinently disillusioned when they settle upon it. 

... . .  t . •  

J In the city , of New York there are only 737,477 
white peraonl born of native parenta. 
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RECENTLY PATENTED INVENTIONS. 

Electrical DeVlce8. 

ELECTRIC AUTOMATIC GAS LIGHTER 
AND S HUT-OFF.-H. J .  LYONS, Guyandotte, 
W. , Va. This invention relates to an electric 
automatic gas lighter and shut-off, Mr. Lyon's 
main object being to provide for igniting a 
plurality of burners stationed at different 
points and to provide for automatically shut­

"ting off the gas, so as to prevent the gas 
being turned on again under covditions of dan­

, ger. The small  motor in this contrivance may 
be made with permanent magnets so as to 
l'educe the cost of the batteries to a minimum. 
An independent circuit can be added for the 
separate Iiglrting of individual burners. 

SPHERO I DAL STRAIN.-L. STEINBERGER, 
New York, N. Y The invention relates to 
electrical strains, the Inv('ntor's more particular 
'object being to produce a neat, compact, and 
elHcient device capable of being used either 
with or without the outer envelope or insula­
tion. The device Is one ver,. easily handled in 
machine shops, for the reason that the. link can 
be either drop-forged or cast from malleable 

, Iron. ' 
, ' !l INGLE-LI N K  STRAI N.-L. STEINBERGER, 
New York, N. Y. This improvement belongs to 
insulated electrical strains used for outdoor 
wiring, 'and more particularly to the p roduction 

' of a strain embodying a high degree of sim­
plicity, neatness, cheapness, and general , ef­
ficiency. It further relates to the production 
of a strain in which there i s  virtually bqt a 

" single "metallic l ink." 
SUSPENS I ON-FI XTURE.-L. STEINBERGER, 

New York, N. Y. The invention in this patent 
has reference to a suspension-fixture to be 
used in overhead-line construction for electric ' 

, railways, and more particularly as a device 
capable of serving as a turnbuckle, a straiil, 
and a clip support ; and the object of the inven­
tor Is to produce a device capable of serving 
in one or more of the capacities mentioned. 

Encl neerlog I mprovements. 

SUCTION-VALVE FOR COMPRESSORS.­
E. A. MEN KING, Pittsburg, Pa. The present 
invention pertains more especially to sprlng­
controlled puppet or suction valves, such as are 
employed in connection with cylinders of air, 
gas, or other compressors or the like ; and 
the principal object Is to provide a valve 
structure of this character which Is effective 

. in operation and which may also be regulated 
with facllity, whereby no hammering or noises 
are produced by the valve when the same is In 
use. 

RANGE-FINDER.-G. GRIFFITH, San Fran­
cisco, Cal. ' 1.'he object in view of the Inven­
tion is to furnish a new and improved range­
finder for the use of surveyors, marine olHcers, 
and other persons and arranged to indicate the 
distance of 'an object from tbe observer located 
on land or sea without requiring calculations. 

PI PE.-O. BERGER, Galveston, Texas. Stated 
broadly, this Invention consists of arranging 
the fluid or gas conducting pipe within a larger 
pipe' and special means whereby the Inner 
'Pipe Is concentrically supported, p roviding uni­
form surrounding space between It and the 
outer pipe, lldapted to receive Insulating-pack­
Ing, or for effective flow of cold fluid around 
the Inner pipe, according to whether Its con­
tents are to be cooled or heated. 

B;IH·�.OSIVE-ENGINE.-W. WALKE, Joplin, 
Mo. Mr. Walke's Invention has reference to 
liuprovements In exp losive-engines of the two­
cycle class, the engines being adapted for serv­
Ice In either a horizontal or a vertical posi­

' tion. The engine has its parts arrang�d for 
operation in a manner fo minimize the vibra­
tion of the structure, thus especially adapting 
i t  for service on motor driven vehicles. 

MOTOR.-J. W. GARRETT, New York, N. Y., 
'I'he inventor's improvement in this patent re­
fers particularly to that class of motors known 
as "gas" or "explosive" motors, his object belBg 
to provide a simple and inexpensive means for 
converting a steam or similar pressure engine of 
the ordinary slide-valve type Into a gas-mot<>r 
cit !ligh power. 

BOILER-SETTING.-S. W. DAVIS, Pickens; 
W. ' Va. In this case the invention resides In 
a manner of constructing walls adapted espe­
cial ly for covering or setting boilers, although 
It Is applicable to various other purposes, as ' 
wlII suggest themselves to skilled mechanlcs­
for example, I t  could be used In wall construc­
tion In the art of house-building. 

Hardware. 

PERMUTATI9N-LOCK.-R. L. BENTON , and 
W. R. BENTON, Salida, Col. The object claimed 
In this invention is the provision of simple 
novel .details of construction for a lock that 
adapt it  for reliable service to secure a door 
in closed adjustment, dispense with a key, 
and wbi,ch I s  devoid of accessible openings, 
tllus preventing the use of explosives for de­
stroying, tile lock when It is In locked condl­
tlan. 

Heatlog Apparatos. 

FIRE-BOX FOR FIREPLACES.-J. J. M. 
I,ANGJil, Svendborg, Denmark. The design in 
this Invention is to retain the advantages and 
avoid the drawbacks ' In well-!mown types ot 
slow-combustion ' stoves; This result Is obtained 
by the fact that 'the Improved ' fireplace, In 
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which the combustion takes place frOID abOve 
downward, comprises a container for the fuel, 
having openings for the Introduction thereof 
and for the passage of air, and In which con­
tainer the remaining embers can by means of 
a turning movement be pushed upward and 
spread out over the fresh fuel. 

DIachloe8 and Rechanlca. Devlce8. 

HOIST, RAISED TRACK, AND DUMPING 
DEVICE.-W. R. STRICKLER, Jewell, Kan. 
The object of this device for loading hay, grain, 
and other materials Into barns or other build­
Ings and places" Is to provide an Improved 
horse-power hoisting device, very effective and 
automatic In operation, and a rranged to utilize 
the power applied to the fullest advantage, 
and to automatically trip ,off a load and cause 
return of the load-carrier to the starting posi­
tion. 

ICE-MAKING MACHINE.-R. F. LEARNED, 
Natchez, Miss. The Improvement relates to 
machines of that class wherein water Is frozen 
Into blocks of Ice In suitable cans ; and relates 
more particularly to apparatus wherein air or 
gas Is admitted to th(' water during the freez­
Ing operation In order to deaerate the water 
and to produce a solid and practical ly, core­
less block of commercial Ice. Such an ap­
paratus Is disclosed by a prior application for 
a patent by Mr. Learned. 

APPARATUS FOR RAISING LIQUIDS 
FROM WELLS.-T. F. MORAN, of De Young, 
and F. J. MOSER, Kane, Pa. The Invention re­
late:1l to apparatus for raising liquids from 
wells, and more particularly to apparatus of 
the kind used In the 011 regIons for raising 
liquids, such as 011 and water, from oil-wells. 
I t  also relates to mechanism for cleaning the 
sand and other Impurities from the well, and 
also to render the main valve, used In the 
bottom of the well, more readily accessible. 

WORD - COUNTING ATTACHMENT FOR 
'I'YPE-WRITERS.-J. G. COLEMAN and L. 
WILHITE, Cleburne, Texas. The present Inven­
tion relates to Improvements in word-counting 
or registering attachments for type-writing ma­
chines, the object being to p rovide a device 
for this purpose of simple construction that 
may he readily attached to the machine and 
by means of which the number of words printed 
will  he accurately Indicated. 

SPOOL-CUT1.'ING LATH E.-G. A. ENSIGN, 
Defiance, Ohio. Mr. Ensign's Invention has 
reference to woodworking machinery ; and the 
Inventor's object Is to p rovide a new and Im­
proved spool-cutting lathe more especially de­
signed to finish roughened-out spools In a very 
simple manner, rendering the spools uniform In 
shape and finish and allowing the finishing of 
spools of dilferent shapes and sizes. 

WAVEl-MOTOR.-J. C. HERGENHAN and C. C. 
VON DER AHE, New York, N. Y. ,_ this patent 
the Invention relates to certain novel and use­
ful Improvements In the construction of an 
apparatus designed to utilize motion Imparted 
by waves. The object I s  tbe p rovision of a 
mec!lan lsm which may he readily assembled 
upon a hull or float of the desired character 
and which shall be so constructed that It shall  
be positive ' In Its operation and simple in con­
struction. 

MECHANICAL MOVEMENT.-J. H. Hus­
SEY, Spokane, Wash. Broadly stated, this In­
vention comprises mechanism Interposed be­
tween the driving power and the work It op­
erates upon whereby the power derived from 
a reciprocating motor Is evenly delivered to the 
work; Taklng " for Illustration the commonest 
form of motor' now In use, the steam-engine, It 
Is well known that the power derived there­
from Is delivered with constant variation, ac­
cording to the poslt!on of the crank-shaft of the 
engine, position of the piston, etc. 

Of' Interes' to li'armen. 
MACHINE FOR LOADING AND STACK­

ING HAY OR THE LIKE.-S. MITSCH, Wood­
bine, Kan. One of the p rincipal objects of the 
Improvement Is to provide means whereby hay, 
grain, or the like may be loaded upon the 
machine while the latter Is In motion, and 
also to furnish means whereby the elevation 
of the load Is effected during the movement 
of the apparatus toward the stack. 

, SACK-SCALE.-G. A. ARCHAMBAULT, Clare, 
Mich. Comprised In this Improvement Is a 
supporting-frame which Is capable of adjustable 
attachment to a bin, wagon, or the like, and 
which carries a scale-beam. To the beam Is 

novel and Useful improvements In a device for 
uniting cylindrical pipes, and In partie,lIar to 
thin-wai led pipes and butt-jolnts-such as are 
used for air-conduits In mines and for other 
places. This clamping-band for pipes can be 
manufactured In great quantities .lt compara­
tively little expense. 

BUMPING-SCREEN.-H. L. KING, Elenver, 
Col. This Is a screen for classifying and siz­
Ing ores In milling. The invention Includes, 
In' connection with a supporting frame, s(;reau­
hangers located below the weight of a screen­
body and so disposed relatively to the main 
frame and the screen whereby a vertical roil­
Ing movement of the screen Is effected simul­
taneously with the longitudinal movement or 
thrust thereof. 

TREATMENT OF ORES CONTAINI1'i1G 
GO I,D, SILVER, CO PPER , NICKEL, AND 
ZINC.-H. H mSCRING, San Francisco, Cal. 
Tl1ls is  a process whereby the metals of 
complex and refractory ores and tai lings can 
be extracted, and more especially gold, Sliver, 
copper, nickel, and zinc can be produced sepa­
rately and , economically. The process is 11 
continuous hydrometallurgical p rocess, using 
as a ,solvent water, ammonia, and compounds 
thereof, and , �s carried on In a simple appa­
ratus for which a separate application has 
been filed by Mr. Hlrschlng. 

Pertaining to Vehicles. 

VEHICLE FRAME AND DRIVING AXLE 
GEAR.-GEORGE R. BOULDING, Wells, Nev. 
Mr. Bouldlng's Invention provides means of 
connecting the front as well as the rear axle 

' of an automobile to the driving motol·. This 
: Is ' permitted by the use of an Improved , type 
' of swivel hub whereby the wheels may be 
steered Independently of the front axle, and 
the outer wheel may turn faster than the In­
ner one In turning 11 cu rve. The frame of the 
vehicle Is so constructed that the vehicle will  
ride easily over an uneven rood with ' a l l  four 
wheels continuously In contact with the 
ground. 

REACH O R  COUPLING-POT ... E FOR VE­
H ICLES.-J. PREUI'J'T and C. W. F. GLANDER, 
Wahpeton, N. D. The principal object of this 
invention Is' the p rovision of a reach or 
coupling-pole for wagons and similar vehicles 
which Is extensible as to length, whereby the 
same may be adapted to vehicles In which 
variations may exist In the relative distance 
between the axles thereof or between the rear­
ward axle and the usual bolster above the for­
ward axle of the vehicle. 

S PROCKET-TOOTH.-R. O. WIGLEY, Brew­
ton, Ala. In the present case the Improvement 
consists in making the central tongue of a 
sprocket detachable from the fork portion and 
securing It within a socket of the fork portion 
by the same bolt which fastens the sprocket 
to the wheel. By this construction a great 
saving In sprockets Is made, for as the pul ling 
strain and wear come only on ' the central 
tongue It Is only necessary to renew the tongue 
or to take It out and turn It around without 
having to cast away or change the position 
of the entire sprocket. 

purpose of this Inventor Is to provide means 
used In connection with a circular or otiler 
form of base for folding and creasing galloons, 
bindings, tapes, and ribbons of paper and other 
material through, the medium of which means 
the material may be taken from the base In 
either a fOlded or creased condition or In Its 
usual lIat condition. 

PERMANENT HAT-PIN AND LOCKING 
ATTACHMENT.-C. C. G. WOLPERS, New 
York, N. Y. The Intention of this Improve­
ment Is to provide a pin which while removable 
from the hat Is adapted to remain as long as 
the hat Is In continued use or even thereafter 
and to provide the pin with one or more comb­
sections removably applied thereto adapted 
to enter and take up such a binding engage­
ment with the hair when the hat Is placed 
upon the head and the pin Is properly turned 
as to hold the hat In place. 

COXDUIT O R  CULVERT.-J.. LANE, Toledo, 
Ohio. In carrying out this Invention Mr. Lane 
has pa rticularly In view a structure, the parts 
of which may be readily shipped from point 
to point In sections or detached portions and 
may be quickly and easily assembled and bound 
or held In such assembled position through 
the medium of his improved devices. 

NOTE.-Copies of any of theSe patents will be 
furnished by �Iunn & Co. for ten cents each. 
Please state the name of the patp.lltee, title ct 
the InventloIL and date ot this paper. 

Butlnt$S and Pfrsona) Wants. 
READ THIS COLUMN CAREFULLY,-You 

will lind inquiries for certain classes of articles 
nllmbered in conMCutive order. 'If you manu­
facture tbese 1l00ds write us at once and we will send you the name and address of the 'party deslr­
ing tile mformation. In everY t"a8e It I. nece .. 
sary to give the number of the Inquiry. 

MUNN & CO. 

Marine Iron Work.. ChIcago. catalogue free. 
'n�n lry No. "419.-For m a n u f a c t u r e r s  of 

tobacco, cabba�e or tomato planters. 
AUTOS.-Duryea Power Co., Reading, Pa. 

16
I
t��Ji'��lt.

N o. 44 SO.-For makers of launcbes from 

"'or mining engines. J. S. Mundy, Newark, N. J. 
Inquh'y No. 44� 1 .-For inmufacturers of coiled 

wire belting. 
Morgan Emery wbeels. Box 611, Stroudsburg, Pa. 

Inquiry No.  "4811.--For manufacturers of novel. 
ties of papler macbe, fibre, etc. ' 

.. u. s." Metal Polisb. Indlar�polis. Samples free. 

le!:����{n:gf ����.�For owner of patent for dust­

Handle &; Spoke Mcby. Ober Mfg. Co., 10 Bell St.. 
Cbqrln Falls, O. 

Inquiry 1'1';. 4 .. -S4. -I<'or maCblue for turnlngWOOd 
bandies for bucket bailing, tub bmdle., etc. 

Mecbanlcs' �l'ools and materials. Net price catalogue. 
Goo. S. Comstock, Mecbanlcsburg, Pa. 

Iuqulry N o. 4483.-For makers of furnaces for 
melting, c&stlnJr, etc. 

Sawmill macblnery and outfits mmufactured by tbe 
Lane Mfg. Co •. Box 13. Montpelier, vt. 

' 

Inquiry No. 44S8.-For a: plant 'for tbe manufac-
ture Of wood cbarcoal and pyrollguoous aclC!. ' 

Let me sell your pnt,ent. I ba:ve buyers waiting. 
Cbarles A. Scott, Granite Building, Rocbester, N. Y. 

Rallway8 and Their Accellllllorie8. sIJ:�:J:�ut:r. 4
4S1.-For manufacturers of m in. 

METALLIC RAI LROAD - T I E. - J. K. Macblnery designed md constructed. Gear cutting. 
THOMA, Cooperstown, N. Y. The purpose of Tbe Garvin' Macblne Co.,149 Varick, cor. Sprina Sts. •. N.Y. 
this inventor Is to provide a metallic tie for Inquiry No. 4488.-For makers of wind mills. 
railroads so constructed that ralls of any 
description will  be firmly held in p lace and 
the locking device for the ralls utilized not 

Tbe largest manufacturer In tbe world of merry-go­
rounds, sbootlng galleries and band orgms. FOr prices 
and terms write to C. W. Parker. Abilene, Kan. 

only to hold the ralls upon the ties, but also Inquiry No. 4 .. S9.-For firms tbat manufacture 
to anchor the ties and to prevent the ties and supply dealers or jobber. wltb electrlo lus91es. 
and ralls from creeping or moving from thel" 
set position. 

'l'be celebrated .. Hornaby-Akroyd " Patent" Safety 011 
Engine is built by tbe De La Vergne Refripratlng Ma. 
oblne Company. Foot of East l38tb Street, New York. 

CAR-DOOR.-F. L. MONSO�, Christine, N. 
D. In this patent of Mr. Monson the Inven- pm?W-rl,.r�:'" :I!��;;!:.:'o'ies�

be mUlufacturers of 
tlon has reference partlculariy to doors for Contract manufacturers of bard .... are specialties; ma­grain-cars, and the object of the Improvement cblnery, stamplDlIB, dies, tools. etc. , kceHent market­
Is to provide a metal door of very , light ma- Ing conneclions. Edmonds-Metsel Mfg. Co., Cblcago. 
terlal,  and therefore �asy to handle or oper- Inq uiry No. 449 1 .-For makers of .team motor 
ate, and, further, to provtcJe means ,tc» , make " cars. 
the door grain-tight. Manufacturers of patent articles, dies, metal stamp. 

DERAILER.-M, P. LAYTON 'and '1; W. VA1!I' lug, screw macblne work, bardware specialties, macbln­
DOREN, Minonk, 1 1 1 .  In thill ' case the in- 'ery and tools. Quadrl� .. Mmufacturlng Company, IS 

ventlon relates to a device ' for ' ru�nlng rall- Soutb caual, Street, CblCJa![o. 

way roIlIng-stock from the rail$. I t Is ap- 11l���:�:'brvr�g�4,.�if:.rt!r�fnlt ,:::r.:-:. of petroleum 
pllcable In various connections, " particularly 
on sidings or switches, so as to , prevent the 
cars on the switch from being ruD. back acci­
dentally onto the main track. The entire 
action of the deraller Is automatic. 

W ANTED.-A glls producer eUlllneer or draftsmm 
familiar wltb c,instructlon and operation of gas pro­
ducer. State experience. Weber Gas and Gasoline 
Engine Co., K_as City, Mo. 

I n q u h'y No. 44 93.-For all 80rts of electrlc dyn ... 
mos for Ilgbtlnll', nickel, and electroplating purposes. 

attached the bag-holding device. By means Ml8cellaneou8. liP" Send for new and complete catalogue of Sclentilic 
and otber Books for sale by Munn &; Co., 361 Broadway. 
New York.' Free on application. of this Invention grain may be shoveled readily HALTER.-J. G. LEWls, Falrfield, Neb. 

Into the bag and at the same time weighed, Mr. Lewis has Invented an , Improvement re­
after which the bag may be tied and a second lating to halters, which Is a simple, neat, and 
filled, the work being carried on quickly and elHcient device composed entirely 'of two pieces 
conveniently. of rope and readily adjustable to the heads 

PLOW.-J. N. HATCHER, Mokane, Mo. The of different-sized horses. His device also ' sl. 
purpose In view In this Improvement Is the lows considerable freedom to the jaws of the 
provision of a plow that may be readily animal, and It can be operated by a farm hand 
changed to form either a sulky or walking of ordinary Intelligence. 
plow, as may he desired, and, further, ' to pro- REMINDER.-V. STERKI,  New Philadelphia, 
vide, In connection with the plow, a soll-cut- Ohio. This contrivance Is an Instrument for 
tlng or turning disk or moldboard so attached ' reminding persons of business engagements and 
that It may be swung to operate on either side other events desirable to be borne in mind. The 
ot the plow. device Is equally serviceable for business !Den, 

Of' M i ning Interest. 

SHEET-METAL C LAMPING-BAND WITH 

INCLINED LOOSE DISPLACEABI,E JOINT 

FOR PIPE-UNIONS.-E. WIRTZ, Schalke, Ger­
many. This Invention , has relation to certidn 

doctors, lawyers, ministers, teachers, states­
men, and politicians. It may be advantageously 
used In the home, especially by people having 
many social .  duties. 

FOLDING AND CREASING DEVICE.-H. 

R. PLIMPTON, 2d, Newton Center, Mass. The 

Inquiry No. 4494,-For makers of foot power 
launcbes. , 

m��a::':lxl�t:'nM�ft�t.r�I�g�anufacturers of AI-

, I nquiry No . .. ..  96.-For " macblne for IIl1iug a '. 
ounce bottle wltb tooth powder, 

, Inquiry Ne. 4491.-For a macblne for labeling 
bOttles. -

th�nbcmlJ.rr,.No-;'t:e4.!tM,j';;;�'1r b��e
a�':t':::I��. 

address of 

w::��t�{rs�
o. 4�99.-For makers of electric motor 

Inquiry Ne. 4300.-For make ... of lumber plmers 
and matcliers. 

Inquiry No. 4301 .-For makers of adding ma­
cblnes. 

Inquiry "0. 41101l.-For mnkers of a IIJrht die 
press whlcb will b'll t, to the bencb. and will punch out 
4-lncb round check. "f tblck press board, cardboard, 
lIght brass and beavy tin. ' 

Inquiry No. 4 1103,-For macblnery for rolltng out 
gum or mmufacturtug cbewlng guin. 
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HINTS TO CORRESPONDENTS. 

Names a.nd Address must accompany all letters or 
no attention will be paid thereto. This Is for 
our information and not for publication. 

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

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

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

Special Written Information on matters of personal 
ra ther than general interest canDot be expected 
without remuneration. 

Scienti1io American Supplements referred to may be 
bad at tbe office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. -

Minerals sent for exam Ina tlon should be distinctly 
marked or labeled. 

( 9157 ) R. A. N. says : 1. What appar­
atus is necessary to install telephone apparatus 
en a telegraph line ? We wish to u se only 
transmitters and receivers and such other as 
is .necessary. using the telegraph battery as 
battery for the -telephone. A. To use a 
telegraph line w\.th a telephone It is only 
necessary to attach the transmitter and re­
ceiver to the line. The telegraph battery will 
answer for both services. The sounder may 
answer for tbe calling apparatus. 2. There 
is  anotner telephone line on our poles ; why 
is It that we can hear them talking while the 
lines are 18 Inches apart ? A. What you hear 
from one line to another i s  called "cross talk." 
It is due to the electric waves which till the 
space around the wire. 3. When the lines get 
crossed we can . hear them talk by putting an 
ear close to the sounder. Why is it ? A. The 
sounder of a telegraph has long been known 
to be able to receive a telephone message. It 
is because the sounder is affected by the waves 
and vibrates just as the diaphragm of the re­
ceiver does. 4. I have read that the electri­
city flows around the surface of a wire and 
not through It. A. Electricity of very high 
voltage. as that of the lightning. does not pene­
trate a wire. but flows on its surface. This 
Is not the case with the current from a battery. 
It penetrates the metal and goes through the 
wire. 5. · Will a rusty wire offer more resist­
ance to Its passage than a galvanized wire ? 
A. From the answer to the i3,st question you 
will see that if a wire is  rusty upon its sur­
face only. it  can conduct electricity as well 
as if bright ; but if  the wire is so much rusted 
tha t its body is reduced by the rust. it  is 
equivalent to a wire ·of the size of its un rusted 
portion. and cannot conduct e lectricity as well 
as one un rusted. of its former full size. 

( 9158 ) M. E. C. asks : I wish to put 
a telephone line from o u r  house to one of our 
greenhouses a distance of abo�t 320 feet. Will  
you please tell  me the best way of running the 
wires underground ? Are the lead· incased wires 
durable enough to be buried directly in the 
ground or should they be run through pipes ·1 
A. The lead· incased cables can be run by laying 
them directly in the earth. They are very 
durable unless a break occurs in the sheatt:. 
To prevent injury from this cause. i t  is  better 
to use the cable with a core saturated with 
an insulating substance which repels moisture. 
'rhese can be obtained with one or more pairs 
of conductors. 

( 9159 ) A. H. F. says : I would like 
for you to answer these inquiries either by 
letter or through your Notes and Queries col­
umll. I would like to know at what speed a 
trolley ca n be run congtantly or can it be run 
at the rate of 60 or 70 miles an hour. with 
stops at about 35 or 45 miles, without injury 
to the wires or trolley contacts. such as pulleys. 
I think it is  impossible to run a trolley and 
keep proper contact at the rate as stated above. 
Can you tell me what line. and where the 
highest speed is run and what distance runs 
are made without stops of about 35 or 45 
miles ? A. Trolley cars can be run constantly 
at allY speed which they can attain at any 
time. if the roadway is safe and there is no 
break-down. There is nothing to prevent this 
in the trolley wheel or shoe of the contact with 
the third rail. Forty to fifty miles per hour 
has often been . made for a short time. but 
cannot be maintained on any road because of 
stops and grade crossings with highways. An 
experimental track is in existence in Germany 
upon which over 100 miles an hour 4as been 
made. If there was any need of such a road 
electrical engineers would undertake to build 
and operate an express road with 60 miles per 
hour and stops at any interval desired. But 
there is no one to put up the capitai for such 
a road. since It Is not needed at present. " "  

( 9160) J. E. J. says : There are sev-
eral gasoline engines in this town and the 
spark or battery gives us more trouble than 
a little. Will you please answer in Notes and 
Queries what is the best battery. liquid or dry. 
for a small ( 1 'h  horse power ) engine. H ave 
you a SUPPLE)[ENT that gives full informatlon ·1 
A. Dry cells are usually employed for sparking 
gasoline engines. See Hiscox's "Gas Engines" 
for a full treatment of the matter ;

· 
price $2.50 

b1 mall. 

Scientific American. 
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CHEM1SCH-TECHN 1SCHES REZEPTBUCH FUER 

DIE GESAMTE METALL1NDUSTR1E. Von 
Heinrich Bergmann. Vienna : A. 
Hartleben. 1903. 12mo . Pp. 327. 
Price. $1.50. 

M r .  Bergmann h a s  collected a great number 
of recipes which should be of value to the me· 
tallurgist. particularly since the recipes which 
he has gathered are such as have proven them­
selves of practical value. 

EMERY GRINDING MACHINERY. A Text ; 
Book of Workshop Practice in Gen­
eral Tool Grinding and the Design. 
Construction. and Application of the 
Machines Employed. By R. B. Hodg­
son. A.M . •  I .M .E. London : Charles 
Griffin & Co.. Ltd. Philadelphia : 
J. B. Lippincott Company. 1903. 
12mo . Pp. 180: 

An emery grinder is one of the most useful 
tools a shop can have. especially as a money 
saver. The present volume is  an admirable 
contribution to the literature of money ma­
chine shop work. Unlike many English tech­
nical books. American practice is far from 
being neglected. and many of the best Ameri­
can types are shown. 

WOOD. A Manual of the Natural History 
and Industrial Applications of the 
Timbers of Commerce. By G. S. 
Boulger, F.L . S . •  etc. London : Ed­
ward Arnold. New York : Longmans. 
Green & Co. 1902. 16mo. Pp. 369.  
66 illustrations. 3 plates. Price, 
$2.60. 

About 750 woods are enumerated in this ex­
cellent book. including most of those which are 
practically · known in general commerce. The 
information is of a very practical nature. 
dealing with the weights of . wood. their hard· 
ness and color. odors and resonance. the de· 
fects of wood. seasoning of wood. the uses of 
wood. and a complete catalogue and an excel­
lent bibliography. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United .states were Issued 
for the Week Ending 

August I I ,  1 903. 
A N D  E ·A C H  B E A R I N G  T H A T  D A T E. 
I See note at end of list �bout c�pies ot these patents. I 

Acids, apparatus tor making 8ulpl1urlc or 
other. J . . G . .  Graham . . . . . . . .. . . . . . . . . . .  736.087 

Advertising novelty. W. A. Demmon . . . . . . 735.720 
Aerated liquid dispensing apparatu •• J. J. 

McLaughlin . . . . . . . . . . . . . . . . . . . . . . . . . .  736.000 
Air brake automatic safety stoP. Hughes & 

Roche . . . . . . . . .  . ... . . . . . . . . . . . . . . . . . . . .  736.262 
Air brake connection. Feu.t & Wright . . . . .  735.735 
Air brake, railway. P. Jacobson . .  : . . • . . . . . .  735.981 
Air com9r�B.so.r cylinder water jacket, J. H. 

Herron . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  736,254 
Air compressor goven .. or, J. H. Herron . . . . .  736,253 
Air inlet for .anltary ventilation of the 

drainage systems of hOUses, buildings, 
etc. . fre.h. G.  Cody . . . . . . . . . . . . . . . . . . .  736.220 

Alimentary pa.te drying apparatus. J. AI-loa ttl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735.931 
Alloy and making same. A. Ramsdell . . . . . . 735.819 
Ammunition hoist tor f)rd'nance, Dawson & 

Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.075 
Amusement device. A. Seyfried . . . . . . . . . . .  736.305 
Anchor stowing mechanl.m • •  bIP. J. Kldd . 735.985 
AnesthetiCS, device for administering, G. L. 

Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.059 
Animal trap. G.  F. Eberhard . . . . . . . . . . . . . .  735,957 
Atmosphere, apparatus for automatically 

controlling the bumldlty of. O. · E. Boggs 735.856 
Atomizing Iltld carburetting dpvlce. W. Sams 736. 1 57 
Automobile driving gear, K. G. Johnston . . . . 735.774 
Axle, vehicle, J. T. Kenter . . . . . . . . . . . . . . . . . 735,984 
Awning operating mechanism, M. F. Wiede-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736.046 
Ball ear. ve •• el • .  J. F. Vogt . . . . . . . . . . . . . . .  736. 179 
Baking Iron. wafer. Rifkin & Getzoff . . . . . .  736. 155 
Baling machine, straw, G.  J. Freese . . . . . • . .  736,084 
Ball. See Golf ball. 
Balls. making hollow. C. Davis . . . . . . . . . . . .  736.229 
Banana .hlpplng case. F. Schmitz . . . . . . . . . .  735.828 
Bank. E.  W. BuechUng . . . . . . . . . . . . . . . . . . . . 735.940 
Bark removing machine, J. Moreau . . . . . . . •  735, 793 
Bath .eat. ·W. ·  H. Silver . . . . . . . . . . . . . . . . . . .  736.032 
Bathing .,pparatus. portable. L. V. Gray . . . 736.089 
Batterieq, treating l�ad plates for use in 

secondary. C. J. Repd . . . . . . . . . . . . . . . . . .  735.820 
Battery electrolyte., composition of matter 

for. Peto & Cadett . . . . . . . . . . . . . . . . . . . . 735.808 
Battery plate and making same, secondary, 

A. F. Clark . . . . . . . . . . . . . . . . • . . . . . . . . . .  
Battery separator, secondary, A. F. Clark . .  
Bed. C. A. Needham . . . . . . . . . . . .. . . . . . . . . .  . 
Bed, J. Wy.sa . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Beehive, F. Danzenbaker . :  . . . . . . . . . . . . . . . .  . 
Beet digger. T. F. Fltz.immons . . . . . . . . . . .  . 
Bending machine or tool, B. S. Peard . . . . .  . 
Bicycles, etc. , variable gearing for, F. 

Mitchell . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Binder. W. C. Walker . . . . . . . . . . . . . . . . . . . •  
Binder, temporary, M. P. Jackson 
Binder, temporary, J. W. Ba.rsha . . . • . . • • • . •  
Blotting pad. W. A . .ll;lurray . . . . . . . . . . . . . .  . 
Blowers or pumps, impell.e.r for rotary, B. A. 

736,217 
736.216 
736. 139 
736. 188 
736.226 
735.736 
736.145 

736.129 
735.847 
735.879 
735.973 
736.289 

Wainwright . . . . . . . . . . . . . . . . • • _ . . . . • • . . . .  736,039 
Boller or other furnace. G.  C. Way . • • • . • • •  735.849 
Boller .uperheater. C. Gottwald . . . . . . . . . . . • •  735.871 
Bolting machine, undulatory. E. R. Draver . •  735.730 
Book. Index. Selden.flcker & Neligh . • . . . . . .  736.159 
Books, etc. , machine for trimming, E. B. 

Stlmp.o.Ji . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boot calk. A. B. Lipscomb . . .. . . . . . . . . . . . . .  . 

��m! ,:::��h��eN!it:!· 
. . ����I� : : : : : : : : : : : : : :  

Bottle filling and .eallng machine. E; D. 

736.166 
736.121 
735.896 
736.001 

Scbmltt . . . . . . . . . . . . . . . . " . . . . • . . . . . . .  735.911 
Bottle. hot water. J. Holland . . . . . . . . . . . . .  735.876 
Bottle. nursing, M. Cantwell . . . . • . . . . . . . . •  735.707 
Bottle soaking machine. S. Volz . . . . . . . . . . .  736.037 
Bottle wa.hlng machine. Buscb. Gull & 

Barry . . . . . . .  : . . . . . . . . . . . . .  ; . . . . . . . . • •  736.209 
Bottle wa.hlng machine. V. Lapp 736,272 
Bow, J. J. Adams . . . . . . . . . . . . . . . . . . . . . . . . . 736.051 
Bowls, manufacture of integral stems and 

ba.es for blown. C. G .  Drew . . . . . . . . . . .  735.732 · 
Box. A. Gallo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.244 
Box or recApt8('le, IJ. H. Rogprs . • • • . • . • . • •  736, 021 
Bracket. See Shade nnd curtain bracket. 
Brake coupling, automatic fluid pressure, 

Kelley & Colvfn . . . . . . . . . . . . . . . . . . . . . . . 735.884 
Branding Iron. A: A: Phlpp • . . . . . . . . . . . . . . .  736.149 
Bricks, etc. , apparatus for drying, C. Ber-

henke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brooder. E. Schill . . . . . . . . . . • . . . . . . . • . . . . .  
Broom hanger, W. S. De Woody . • . • • . • . • . .  
Bru.h. M. McCarthy . . . . . . . . . . . . . . . . . . . . .  . 
Brn.h. automatic screen. M. R. Crofoot . • . • 

736.060 
735.827 
735.125 
735,197 
735 713 

Brush ·back drilling and filing machine. C.  E. I Feet. device for preventing fiat. C. L. 
l" iemmlllg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735.737 Darby . . . . . • • . • • . • . . • • . . . . . . . . . . . . . • • .  735.860 

Brush. electric. C. T. Richmond . . . . . . . . . . .  736.154 Fence. D. F. Beard . . . • . • . . . . . . . . . . . . . . . . .  735.195 
Building block. H. E. Goodwin . . . . . . . . . . . .  735.870 Fence feeder and crimper. wire. M. ll. ·Tay-
Buildings. con.tructlon of hospital.. S.lIIa to· lor . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735.842 

rlums. or other. D. Sarason . . . . . . . . . . . . .  736 • .  158 �'ence po.t. J. & W. H .. Beazley • . . . . . . . . • •  736.008 
Burglar alarm and sash lock. Handy & Hos- Fence post. F. J. Peterson • . • . . . . . . . . . . . . .  736.147 

ford . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . .  735.872 Fence post. I. M. Warner • • . . . . . . . . . . . . . •  736.3:>.2 
Burial receptacle. J. C.  F. McGriff . . . • . . . •  735.998 Fence .tretcher. wire I.  M. Warner . . . . . . . .  736.323 
Camera back. rever.lble. F.,· B. Ca.e . . . . . . . .  736.212 Fencing. wire. W. brattan • • • • . • • . . • . • • .  736.088 
Camera feeding device. magazine. Fyfe & File. account. E. T. Randle • • • • • • • . • • . • .  735.907 

Odquist . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . .  735.746 File cabinet. C. Kline • • . • . • • • • • . • • . • . • . •  736.268 · 
Camera focusing hood. La May & Whitlock 736.271 File. paper. S. Chlger • • • • • • • • • • • • . • . • . . .  735.710 
Camera. photographic. F. B. Case . . . . . . . . . . .  736.211 Filter. L. B. Skinner • . • • • . • • • • • . •  735.834. 735.835 
Camera. sketching. Beebe & McFarland . . . •  735.697 Filter. G. W. John.ton . • . . . • . . . • . . . . . . . .  736, 107 
Cameras, connection for the Bwinging ele- Fire escape, E. Banhagel . . • • . . • • • . • • . . . •  736,056 ' 

ments of. F. B. Ca.e . . . . . . . . . . . . . . . . •  736.213 Fire ladder. and .escape mean. combined W. 
Can bodies. manufacture of key-opening Iiubartt . . . . . . . . . . . . . . .  : . . . . . . . . .  .' . . . .  736. 104 

tongued tearing striP. B. H. Larkin . . . . .  735.783 Fires. automatic sprinkler for extinguish. 
Cans. manufacture of key·openlng tongued Ing. J. G. Grimsley . . . . . . . . • • . . . . . . . .  735.756 tearing .trlp. G. W. Weber . . . • • . . • • • . •  735.850 Firearm .Ight. C. Huber . . . . . . . . .. . . . . . . . . 735.771 Candle. ornamental multiple. W. S. De � FI.h opening and cleaning machine. T. Woody . . . . . . . . . . . . . . . . . . . • . . • • . . • . • . • 735. , 24 Morris 735.914 Candy. pulling. C. Thibodeau . . . .  , . . . • . . . . •  736.313 Floor con.t";"�ti��; · 

j: ' T�'����; ' : : : : : : : : : : : :  736.316 Cap or cartridge receptacle. J. W. Grnbbs. 735.757 Flooring. boarded ceiling. etc.. .eparable. Car-coupling. P. Baker . • • . • • • • • . • • • • . • . . • •  735. 695 P. B. GulIhou . . . . . . • • . • . . . . . . . . . . . . .  735.969 Car coupling. W. S. Lee . . • • • . • • . • • • • • • • • • 735.888 Flue scraper. P. F. Vogt . . . • . . . . . . . . . . . . •  735.846 Car coupling. J. C. Yel.er . • . • . . . • . • • • • • • •  736.330 Fluid pressure engine. M. N. Forney. Car loader. D. H. Claudon . . . .  . • . . . • . . . • • • 735.858 . 735.739 to 735.741 Car sign. removable .treet. Coleman & Fluid transfer switch. E. A. July . . . . . . . . . .  735.881 Harner . . . . . . . . . . . . . . . . . . • . . . • • • • • • • • •  735.946 Folding box or crate J W Prasky 735 906 Car wheel •• molding. A. F. Howe . • • • • • • • • • 736.102 Folding chair T W
· 

W
·
a.hburn 

• • • • . • .  
736

' 180 Carbon tetrachlorld., C. Combes . • . • . • • • • •  735.948 Free.lng the
' 

gr�und: C. SooysmiiIi : : : : : : : :  736:308 Card holder. S. H. Owen • . . . • . . . • . . • • . . . • •  735.802 Fruit gatherer L Scarbrough 736 028 Carriage top operating device. J. H. King . 735.779 Fuel. manufa�turing artificial: ':8:: " C: " B: • 

Carton • .  or the like. machine for setting Forester 736 083 up and 1lIling. W. H. Doble . . . . . . . . . • 736.237 Furnace dlstrib�t�; ' ·bl;;.;;· · :r" 'C��k " " " "  736
'074 Cast .teel wheel. T. B. Zell . . . . . . . . . . . . . . .  736. 190 Furnace door J Ii Coop�r 

. . • . • • • . •  
736'

222 Ca.ter. C. Stengel . . . . . . . . . . . . . . . . . . . . . . . . . 735.838 Furnace.. apj,ar�tus for fe�di�g ' p�l""e
'
ri��d • 

Centering. hanger for temporary. G. B. fuel to. J . . E. Baldwin . . . . . . . . . . . . . . . . 735.932 Waite • • . . . . . . . . . . . . . . • . . . . . . . . . . . .. , . 736.040 Furnaces etc. attachment for A G 1n-CetY
B
I-g��

lk
l"CYI and making same. M. · W. 

736 061 galls
' 

. . .  .' . . . . . . . . . . . . . . . .  : . . .  : . . .  : . . . .  735.772 ey • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • Furniture fixture C Franck 735 961 Chain and sprocket wheel therefor, drive, Ruse apparatus, prot�ctive. W. · L: ' iii�h�'
rd�: 736:019 

cha:ie
V
ma�i!�el

app���t';'�: 'i"w: 'M��';';� : : m:i�: Fuse box. electriC. J. J. Wood . . . . . . . . . . . •  736,049 
Check find .ales slip holder. W. Morton . • . •  736.288 Fu.ed SUbstances. apparatus for the electro-
Chocolate manufacturing machine E P F lysis · of. C. W. Roepper • • • . . • . . . • . • •  736.020 

Magnlez . . • . . . . . . . . . . . . . . . .  .' . •  : . . .  : . .  : 735.890 gage. iei T�a�� gage. 
736 067 Circuit breaker. E. P. Warner . . • . . • . . . • . •  736.041 age. . . a e . . . . • . . . . . • . . • . • • . • • . • . •  • 

Clamp . J Turck 736. 174 Game and toy. W. Maxwell . . . . . . . . . . . • •  735.789 
ClIppe�. hair. M: '13." Bi��k· · : : : : : : : : : : : : : :  736. 198 Game apparatus. C. M. Mumford . . . . . . . . .  735.995 
Cloth cutting machine. E. M. Waring . . . . . .  735.848 Garment hanger. I .  Scott . . . . . . . . . . . . .. , . .  736.030 
Clothing hanger T D Sugrue 736. 171 Garment hanger. M. E. Pike . . . . . . . . . • . . . •  736.150 
Clutch. friction: R.

· 
M: Phillips : : : : : : : : : : : :  735.811 Gas battery. J. H. Reid . . . . . . . . . . . . . . . . '. 736.017 

Clutch. hoisting machine. P. F. Dundon . . .  735.862 Gas engine. H. H. Mulherin . . . . . . . . . . . . . .  736.132 
Coal holst. G. Glllfoy . • . . . . . . . . . . . . . . . . .  735.965 Gas engine. E. B. & L. S. Cushman . . . . . .  736.224 
Coal or other materials. classifying appa- Gas fixture. Smith & Warhurst . . . . . . . . . . .  735.837 

ratus for. F. Blanc . . . . . . . . . . . . . . . . . . 735.855 Gas furnace. P. S. Harvey . . . . . . . . . . . . . . . . 735.765 
Cofl'ee concentrate and making same S Gas generator, acetylene, J. McLean . . . . . .  735,800 

Kato • . 
735.777 Gas generator. acetylene. W. F. Bolly . . . . .  735.937 

ColI .prlng: · V: · M�Y�� ' : : : : : : : : : : : : : : : : : : : :  736,333 Gas heated comb. R. D. O. Johnson . . . . . .  736.266 
Coin detective. G. W. Brown . • . . • • . • • . • . . . •  735.7()2 Gas heater. J. C. Goodwin . . . . . . . .  735.751. 735,752 
Coin holder. P. C.  Fish . . . . . . . . . • • . . • . . . . .  736.080 Gla.s making. Wire. Swearer &; Toynbee . .  736.310 
Coke conveyor. E. G.  B. Kortlng . • • • • • . . • •  736.115 Glass ornamenting machine. J. M. Conroy . .  735.949 
Coke oven door. G. D. Macdougall • • • • . . . .  736'.281 Glass. working. O. A. Mygatt . . . . . . . . . . . . . . 735.71\6 
Collar shield, horse, B. F. George . • • . . . • • • •  735, 747 Glassware, apparatus for· making, M. H. 
Collar throat brace • . horse. J. H. Miller . . .  736.128 Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735.764 
Combing machine, wool, Jack80n & Thomp- Gold crowns, apparatus for swaging,· Brewer 

son . . . . . . . . . . . . . . . . . . . . • • •  , • • • . . . . . . . .  735.980 & Burfeind. rel •• ue • . . . . . . . . . .  ... . . . .  . . 12. 143 
Commutator brush. C. Wlrt " • . . . . . . • . . . . .  . " 136.048 Golf ball. C. Davis . . . . . . . . . . . • .  736.230 to 736,233 
Concentrator. 1. Sutton • . . . • . . . . . . . . . .  , . . .  736.309 Governor. N. Lombard . . . . . . . . . . . . . . . . . . .  736.276 
Concrete building blocks, machine for m·anu- · Governor, centrifugal, N. Lombard. . . . . . . .  736,271' 

facturlng hollow. Borst & Groscop . • . • . 735.938 Governor. engine. W. O. Worth . . . . . . . . . . . . 735,930 
Concrete construction, steel, W. W. Guest • •  735,759 Grain cleaning and scouring machine, H. C. 
Concrete mixer. L. G. Haa.e • . . . . . . . . . . . . . .  735.970 Jeffers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736.264 
Conveyor. A. J. Webster . . . . . . . . . . • . . . . . . •  735.921 Grinding or polishing cone. L. G. Koenig • .  736.114 
Conveyer apron, S. G. Touchstone . • • • . • • • . • 736, 315 Grinding tracers and tools for engraving 
Cooker, steam, E. C. Peters • • • • • • • . • • • • • •  735, 806 machines, machine for, M. Barr . . . . • . .  736, 193 
Copy holder. W. H. Peak . . . . . . . . . . . . . • • . . .  736.005 Gripping device. B. W. Truscott . . . . . . . . .  736.173 
Cork retainer. W. E. Brown . . . . . . . . . . . . . . .  736.202 Gums from trees. collecting. J. G.  Gardner. 735.869 
Corn fodder shredder. W. H. Beidler . . .  _ _  • 736.196 Halter and hitching rope. combined. J. M. 
Corset. N.  Temple . . . . . • . • • • . • • . . • • . . . . . • .  735.843 Little . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  . 

Cor.et. T. Schottlander • • . • • • . . . . . . . . . . . •  736.029 Hammer. Jinks & Davis . . . . . . • . . . . . . . . . . .  
Cotton gin. A. M. Da.tur . •  �. : . .  " • .  : . . . .  " . . .  736.227 Hand. artificial. H. Patton . . . . . . . . . . . . .  . 
Cover, cuHnary vessel, J. Stone • • . . • • . • . •  736,169 Harmonium stop key mechanism, C. Hesse .. •  
Crate. folding. B. K. Boyd . . . . . . . . . . . . . . . .  '735.939 Harvester binding mechanism. grain. S. K.  
Cro.slng and double slip .wltch with mov. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • .  

able center point, combination, Lee Harvester, broom corn, I.  O. Baxter 
& Moore . • . . . . . . . . • . . . • • • • • • . • . • • • • • . •  736, 119 Harvester, broom corn, J. W. Peifer . • • • • •  

Crusher. See Ore crusher. Hat or the like, S. H. Meerza . . . . . . . . . . .  . 

736.275 
736,265 
736.144 
736.255 

735.721 
735.696 
735.805 
735.790 
736.053 
735.983 

Crutch arm re.t. H. S. Cole • • • • . . • . . . . . . .  736.072 Hawh fastener. T. B. Arm.trong . . • • • • • . • •  
Cultivator. S. P. Kimball • • . • . . • . . . . . . . . . . .  735.886 Header. E; A. Johnston . . . . • . . • . . . • . • • • . .  
Cultivator, W. R. Knaub . . . . . . • . . . . . . . . . .  736. 113 Heat. device for effecting the radiation of. 
Cultivator. vineyard or orchard I. B. KiI- F. T. Clark . . . . . . . . . . . .. . . . . . . . . . . . . . . 735.945 . 

gore . . . . . . . . . . . . . . . . . . . . .  .' 
. . . . . . . . . • . .  735.986 Heater. G. W. Brunner . .  ! • • • • • • • • • • • • • •  736.203 

Current motor. alternating. F. L. O ' Bryan . 736.292 Heating apparatus. D. M. Horton . • . . . . . •  736.099 
Cutters, ._mechanism for driving and adjust· Hemoglobin preparations, making, F. Hans:' 

Ing rotary. C. R. Gabriel . . . . . . . . . . . . .  736.243 sen . . . . . . . . . . . . . . . . . . . . . . . . . • . ... . . . • . .  736.250 
Demon.tratlon and Instruction strip. com- Hide fleshing machine. Lombard & Luce· . • . •  736.278 

blned. F. A. Glidden . . . . . . . . . . . . . . . • . •  735.749 Hoisting machine. L. W. Delp . . . • . . . . . . .  736.234 
Dental mixing tablet. J. N. Woolverton . . . . 735.929 Hopple. J. Fenstermaker . . . • . . . . . . . . . . .  735.866 
Dental mouth prop mirror, and tongue pro- Horses' eyes, apparatus for covering, C. 

tector. W. Hare . . . . . . . . . . • . • • • . . • • . • . .  735.762 A. P. von Winkler . . . . . . . . . . . . . . . . . . .  735.924 
Dental tool. G. B. Hough . . . . . • • . • . . • . • . . • .  736.101 Hose and pipe coupling. A. Beatty . . . . . . . .  736.057 
De.k. portable. J. B. Elliott . . . . • • . . . . . .  735.865 Hose clamp. F. T. Lippincott . . . . . . . . . . . .  735.989 
Desk.. support for attachment to. W. J. Hose coupling. G. P. Jenes . . . . . . . . . . . . . .  736.108 

Ben . . . . . . . . . . . .  i • • • • • • • • • • • • • • • • • • • • • 735.853 Hose coupling. J. Whiteford· . . . . . . . . .  , . . . .  736.184 
Dish wa.her. J. Strelltzer . . . • • . . • • • • • • • • .  735.840 Ho.e handler and clamp. T. McGIlI . . . . . . . • 735;799 
Display cabinet. J. L. Tandy • • • . • . . • • • • . • •  736.311 Hotel regl.ter. C. H. Harger . . . • . . . . . . . . . .  735.972 
Display rack. T. Rabe . . . . . . . . . • • • • . • • • • . •  736.296 Hydraulle drill. J. Hlgg!n • . . . . . ... . .  735.768. 735.769 
Di.play stand. C.  F. Nye . . . . . . . . • • • . • . .  ; .  736. 141 Hydrocarbon burner. Jordan & Waller . . . . .  735.880 
Diving apparatus. Petrie & Martin . . . . . . . . • 735.809 Hydrocarbon burner attachment. F.  A. Rey-
Door check and spring. O. C. Rlx.on • • . • . .  735.822 nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.153 
Door locking attachment. W. H. Gartz . . . . .  735.962 Hydrocarbon vapor generator. J. F. Shelton . 735,831 
Door • •  lIdlng. J. J. Hennesoey • • . . . . . . . .  735.766 Incubator. C. B. · Kenyon . . . . . . . . . . . . • . . • .  735.885 
Door. sliding. E. E. Manter . . . . . . . . . . . . . .  736.124 Incubator. O. W.· Randolph . . . . . . . . . . . . . . •  736,015 
Double and swingle tree. A� C. James . . . • .  735.982 Indicator lock. P. Yoe . . . . . . .  _ . . . . . . . . . .  736.189 
Draft equalizer. F. Bahler . . . . . . . . . . . • . . . .  736. 191 Ingot. from molds. mechanism for stripping. 
Draft gear. friction. A. ChrIstianson . . . . . .  736.071 W. H. Morse . . . . . . . . . . . • • . .' . . . . . . . . . . 
Dress suit cases or trunks, strap holder for, Inhaling apparatus, T. Kautz • • . . • . . • . . . • •  

I. BI�nenstock . . . . . . . . . . . . . . . • • . • . • . . .  735.698 Inkstand. J. W. Jacobus . . . . . . . . . . • . . . • . . .  
Dress .uPPOt"ting pin. C. Metternlch • . • • . . . .  77ll3· 

5
6

.
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9
2
5
6 Internal combu.tlon engine. F. H. Gile . • • •  

Drier. J. H. Morong . . . . . . . . . . . . . • . • . • . • .  Jack. See Logging jack. 

735.795 
736.1 1 1  
736.105 
735.964 

Drying apparatu •• laundry. J. Lingo • • • • . . . •  736.274 Jewelry and producing .allle. W. A. Mal- · 
Drill device bearing. O. A. Poirier. . . . . . . .  735.815 lIet . . . . . . . .  ; . . . . . . . . . . . . . . . : . . . . • • . . . •  735.891 
Drilling Ijl�hlne. A. Marek . • . • • . • • • • • • . . . •  736,284 Jewelry cluster setting. H. ' Levin . . . . . . . . . •  736.273 
Dust collector. W. A. Derby • • . • • . . • • . . . . .  735.954 Knitting frame. T. Lleberknecht . • . ." . . . . . .  735.988 
Dust collectors, etc. , dust proof jOint pack- Knitting machine, automatic rib,' -G. W. 

Ing for. H. C. Draver . . . . . . . . . . . . . . .  735.731 Ruth . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  
Dye. substantive suItur. Julius & Reubold . .  735.775 Knob. C. O. Noack . . . . . . . . . . . . . . . • . . . . . . .  
Dynamo geaI'1ug for railway vehicles, H. Lace fastener, · J; ° H. ·  O' Brien . . . .  .' . . • • . • • • • •  

Weston . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.183 Lace fa.tener. shoe. E. D.· Smith . . . . . . . . •  

735.910 
736.290 
736.142 
736.306 

Edging for open work goods. S. Borton . . . .  736.200 Lacing device for boots or shoes. etc..  G. 
Egg beater. SmJth & Sherwood • • . . . . . . . . . .  736. 1 61 W. John.ton . . . . . • .  ; . . .  ; . . . . . . . . . . . . .  736.106 
Electric battery. H. Hal.ey . . . • • • . .  735.971. 736.248 Lamp. electric arc. T. L. CarbOlfe . • . . . . . . .  735.708 
Electric brake; G. A. Le Fevre • • . . . . . . . . . .  736.120 Lamp electric Incande.cent. C. H. Carter. 73.6.069 
Electric circuits. mercury safety attachment Lamp; gas. W. G. Midgley . . .  : . . • . • • . . . •  736.287 

for. E. Mles . . . . . . • . • • . . . • • • . . . . . . . . .  736. 1 27 Lamp glower.. apparatus for treating elec-
Electric coil. R. Varley . . . . . • . . . . . . . . . . . .  736.319 trlc. M. W. Hanks . . . . . . . . . . . . . . . . . . .  735.76 
Electric currents for electrolysis, apparatus Lamp glowers, making electric, H. W. 

for the generation and application of. Hanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735.760 
F . .  E. Elmore . . . . . . . . . . . . . . . . . . . . . . . . . .  736.331 Lamp socket.. making fiber Insulating IIn-

Electric dl.trlbution regulatiu,; .ystem. L. Ings for Incandescent. O. E. Kennedy . .  735.778 
Lyndon . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • .  736.280 Lantern. magic. S. Hamburger . . . .  736,092. 736.093 

Electric heater. J. F. McElroy • . . . . . . . . • • . . .  735.798 Latch. gate. H. C. Carter . . . . . . . . . . . . . . . . . .  735.857 
Electric motor control. F. A. Merrick . . . . . .  735.893 Lathe speed changing mechanism. auto-
Electric SWitch. H. O. Swoboda . • • • • . . . • • . • 735.841 matlc. J. P. ·Brophy . . . . . . . . . . . .  ; . . . . . .  735. ro1 
Electric switch. C. C. Gould . . . • • • • • • . • • • • •  735.966 Lattice or tru •• girder. etc .• F. Vlslntlnl . .  735.920 
Electrical coil. R. Varley . . . . . • • • • • • . . . . • . 736.177 Leather finl.hlng machine. C. Shepard . . . . . .  736. 1 60  
Electrical distribution regulating system, Leather. ornamenting. Slade & Goldstein . •  735.836 

L. Lyndon . . . . . . . . . .. . . . . . . . • • . . . . . . . . .  735,990 Lemon .queezer. R. L. Dorsey . . . . . • • . . . . . .  135.728 
Electrical machine .ynchronizlng apparatu.. Lens carriage. · laterally adju.table. F. B. 

P. M. Lincoln . . . . . . . . . . . . • • • • . • • . • • . 735.786 Case • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,214 
Electrical switch. R. L. Border . . . • • • • • • • .  736.063 Level and plumb. D. F. Collicutt . . . . . • . . . .  736,073 
Electricity. generating. J. H. Reid . • • • . • • •  736.016 Liquid c06ler; M. A. Con"or . . . . . . . . . . . . . .  736.221 
Electromagnet. A. Green • • . . . • • . . . . . • • . • • •  735.755 Liquid from liquid containing same. appa-
Elevator frame. S. K. Dennis . • . . . . . . . . • •  735.722 ratus for separating volatile. ·  Erben & .. 
Elevator gate opening device. H. J. Guth • •  736.090 Wass ; . . . . . . • • • . . • . . . • . . . . • . . . . . . . . . . • 736.240 
EmboSSing or punching machine. H. Ca.le" . 735.709 Liquids. apparatus for drawing off or dls-
Embo •• lng press. C. Seybold • . . .  d • • • • • • • • •  735.830 penslng . aerated or other. J. Fletcher . . 735.867 
Engine controlling mean •• Duryea & White. 735.863 Liquors. purifying alcoholic. J. Howden . .. •  736.098 
Engine igniting attachment, explosive, J. D. Load retaining or releasing means for ve-

McFarland. Jr. . . . . . . . . . • . . . . . . . . . . . . •  735.997 hicle.. D. McLaughlin • • . . . . . . . . . . . . . .  736.138 
Engine sparking device. ga •• J. M. Wilson . .  735.923 Load retaining or releasing means for ve-
Engine.. rebound preventing device for ga.. hlcles. E. H. B. Knowlton · . . . . . . . . . . . .  736.269 

C. Schrotz . . . . . . . . . . . . . . • . . . . . . . . . . . . .  735.912 Locomotive air feeding apparatus. · F. P. 
Envelop. L. W. PrltzkoW . . . . . . . . . . . . . . . . . . 736.014 Busler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.066 
Eyelet setting machine. E. B. Stimp.on . .  736. 1 64 Logging jack. ;T. G. Owen . . . . . . . . . . . .  , . .  735.897 
Eyeletlng machine. E. B. Stlmp.on . . . . . . . .  736. 163 Loom shuttle. weaver' •• E. G. Ferreira . . . .  736.079 

· FIl.tener. E. B. Stimpson . .. . . . . .  ! • • • • • • • • •  736. 1 65  Loom warp stop motion. J. E. Lemyre ; . . .  735.785 
. Fastening. C. E. Morgan . . . . . . . . . . . . . . . . . .  735.794 Lubricant and making .ame. S. A. Smith . . 736, 1 62  

Faucet. mixing, R o  • •  & Tolliuger . . . . . . . • . .  736.023 Lubricator, H .  Jame. . . . . . . . . . . . . . . . . . . . .  736,263 
Feed mechaniSM. automatic. White & Mall bag fastener. J. W. Shallenberger . . . .  735.914 

Duryea . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . .  736.325 Manure gatherer and loader. J. Peterson . . 735,807 
Feed water heater and purifier. R. D. H. Mapping Instrument. J. F. D. Schrader . . . . 735.829 

Anderson . .. . . . . . • . • . . . . . . . . . . . . . . . . . . . .  735.693 Massage Inplement, J. J. Grobe 735,968 
Feed water heater and purifter, C. K .  Cun· Measure, combination, E. H. Darsie . . . • . •  735,951 

ningham • • • . • • . • • • • • • • . • • . • • . • • . • • • • • •  735 715 Measure tailor's tape, J. M. Adamson . . . .. 736,002 
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Measuring cabinet, computing, Ill. I . .  Aus- · 
tin . • • . • . . • • • • . • • • • • • . . • . • • • • • • • • • • • . • •  731i,852 

Measuring illumination, D. Burnett • • • • • • . •  736,064 
Measuring tool, combination, C. E. B1Ilings _ 735,935 
M1lchanlcal· movement, G. H. Burpee • • • • • •  736,208 
Mechanical movement, J. W. Martin • • • • • • • •  736,285 
Memorizer, M. E. Nlcboll • • • • • • . . • • . • • • • • •  736, 140 
Metal extracting and ore llxlvlating apjla-

ratus, Foster & Stringer • • . . • • • • • • • • • •  735, 960 
Metal, prodnclng uniformity 'of quality in 

molten, R. G. G. Moldenke • • • • • • • • • • • •  736,131 
Metal working apparatus, clamplug device 

for electric, A. F. Rletzel . . . . . . . . . . . . . 731i,821 
Mile or olgn post, L. Wegleln, Jr . . . . . . . . .  736,181 
Mllk cooler, C. R. Gibson • . . • • • • . • • • • • • • •  736,332 
Mine timber framing machine, Barnes ,. 

Smith . . . . . . . . . . . . . . . . . . . . .  ; . . . .  . .  . . . .  735,933 
Mixer. See Concrete mixer. 
Mop cabinet, H. H. Bonney . . . . . . . . . . . . .  735,700 
Mop wringer. A. M. Bnrnham • • • • • • • • • • • •  786,065 
Motion reversing device, G. E. Tregurtba, 
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Old Belts Made Young 

Safe, H. C. Lowrie . . . . . . . . . . . . . . . . . . . . . . . 735,787 
Safety apparatu., H. K. Whitner, rel •• ue . .  12,145 
Sand�l, P. E. Bao.ett . . . . . . . . . . . . . . . . . . . . . . 736,194 
Sash lock, window, E. O'Neill . . . . . . . . . . . . . ' 736,335 
Saw sharpening device, G. A. W. & J. 

H. L. Folker. . . . . . . . . . . . . . . . . . . . . .  . . 
Scraper, foot, F. E. Kranth . . . . . . . . . . . . . .  . 
Scraper� road, R. L. Templeman • • • • • • . . • •  
Screen, W. Oates, Jr • . • . . • • . . . • . • • . • • • • • • . •  
Screen system, Picher & Boss . • . • • • • • • • • •  
Screw plate, F. E. Wells . . . . . . . . . . . . . . .  . .  
Seal lOCk, J. J . .  Russell . . . . . . . . . . . . . . . .  . . 

735,868 
735,781 
736,312 
736,291 
735,904 
736,040 
736, 004 
735,814 Sealing device, envelop, A. H. Pitney . . • • • •  

Sealing machine, automatic vacuum can, J. 
G. Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . .  731i,978 

Separator. See Ore separator. 
Sewing machine, overedge, S. Borton • • • •  736,199 
Sewing machine trimming attachment, B. 

Bls.lnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,699 
Shade and curtain bracket, combination, J. 

E. Fren�h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,085 
Shade and curtain fixture, G. Retzko . . . . . . 736,018 
Shade and cnrtaln fixture, window, S. A. Movable furnace, Cook & Fergnson . . . . . . . . . 731i,.712 

Mule, self-acting, Houget & Becker . • . • • • •  736,259 
Music sheet for mechanical musical Instru-

ments, C. L. Davis . . . . . . . . . . . . . . . . . . . .  736,228 
Musical instrument, key wind, B. Paris. . . . .  735,803 
NaU holding device, G. Horton • .• . . . • . • . • .  735,877 
Nebulizer, T. De VUblss . . . . . . . . . . . . . . . . . . 135,723 
Nitro ana aoo compounds, reduction ot, M. 

Buchner . . .  . .  • . . . .  . .  . .  • . . . . .  . .  . . . .  . . . .  736,204 
Nitro compounds, reduction of, M. Bueh-

ner . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  . . . .  736,205 
Nitro compounds, reduction of arllmatlc, M. 

Buehner . • • • . . • • • • . • • • • • • • . • . • • • • • . • • •  736,206 
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Norwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,334 
Shade and ventilator, combination Window, 

S. S. Gable . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,242 
Shade trimming apparatus, window, J. A. 

Tufts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shaft collar, B. Hecht . . . . . . . . . . . . . . . . . . . .  . 
Shaft split . collar, Scott & Williams . . . . .  . 
Sharpener, scissors, T. G. Goodfellow . . .  . 
Shoe cabinet, V. P. Orrick . . . . . . . . . . . . . . .  . 
Shoe, extension, J. F. Wireback . . . . . . . . . .  . 

���: ����,
Inl. 

dV�IC\vI�e/· 
• •  �������: : : : : : : : 

736,317 
736,095 
736,304 
736,245 
736,0Q3 
736,186 
735,833 
735,925 
736,261 
736,122 
736,236 

Noodle cutter, W. S. De Woody . . . . . . . . . . 735,727 
NOZllle, T. M. Murphy . . . . . . . . . . . . . . . . . . . . . 736,134 NOHle, varIable exhaust, G. H. Gray . . . . . . . 736,246 
Nut, lock, J. H. Martin • • • • . • • . • • • • • • • •  735,992 
Nut, lock, W. A. Whitney . . . . . • . . • • . . • • • .  736,326 
Nut or bolt locI!;, W. H. Burns . . . . . . . . . . . .  735,706 
Ordnance, breech loading, W. H. Bevans . • .  735,934 
Ore crusher, assayer's, A. - C. Calkins . . . .  735,942 
Ore separator, Pira & Salomonson . . . • . . . . . .  735,8l3 
Ores with solvents, apparatus for the treat-

ment of, H. T. Durant . . • . . • • • • • • • • • •  736,078 
Organ, Arno & Hagey . . . . . . . . . . . . . . . . . . . .  736,054 
Oven door, E. A. C. Peterson . . . . . . . . . . . . 736,295 
Overshoe, A. E. Roberts . . • • • • •  • • • • • • • • • •  736,156 
Package tie, S. C. Herbert • • . • . • . • • • • • • •  735,874 
"acking. mllterlal, hot rivet jOint, L. Lake-

berg . .  . .  . .  • . .  . .  . .  • . . . .  . . .  . .  . .  . . . . .  . . . .  735,782 
Packing, rod, G. W. Schultz • • • • • • • • • • • •  736,303 
p'l\ddle Wheel, F. Exline · • • • • • • • • • • • • • • • •  735,958 
Pklnt box, G. H. W1Il1am. • • • • • . • . • . • • • . •  736,185 
Pap!!r folding or plaiting machine, J. 

Dowling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,729 
Paper glas.ing machine, K. E. Rogers . . . .  785,824 
Paper, etc. , machinery for folding, R. C. 

Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,031 
Paper pulp, means for separating magnetic 

particles from, C. J. l\.eed • . • • • • • • • • .  736,298 
Paper weight and pen bolder, combined, W. 

G. Sirrine . .  . .  . .  . . • . .  . .  . .  . .  . .  . . .  • . . . . 735,832 
PaqJfin dl�ect . cooling device, C. H. 

Hatton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735,873 
PatteJ;n drafting device fOr garments, . E. 

P. Follett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,738 
Peaa or the like, l!-ppar"tus for facIlItating 

�he picking or llOr.tiUg . of dried, J. 
Major . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735,788 

Penbolder, J. H. Woolsey . . . , . . . . . . . . . . . .  735,928 
Phonographs, "utomatlc return feed mechan-

Ism . for, G. Wood . . . . . . . . . . . . .. . . . . . . .  735,926 
Viano card punching machine, J. B. Davld-

80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,952 
Pictnre, changeable, J. Stevenson • • •  736,034, 736,035 
Pincushion, F. Stang . . . . . . . . . . . . . . . . . . . . . .  735,916 
Pipe. See Stovepipe. 
Pipe COUpling, train, J. C. Martin, Jr • • • • • •  
PI.ton rod joint, J. D. McFarland, Jr . . . . .  . 
Pitman, T. Cronin . . . . . . . . . . . . . . . . . . . . . . .  . . 
Pi,ane, C. H. Fox , . . . . . . . . . . . . . . . . . . . . . . . .  135,744 
Plant setting, locator for ule In, N. Hos-

tettler . .  . .  . .
.

. . .  . .  . .  . .  . .  . .  • . . . .  . .  . .  . . . .  736,100 
Planter, E. M. Heyiman . • • • . • . . . . .  , . . . • .  736,257 
Pknter attachment, Sandifer & Meredith . .  736,300 
PIl\llter, colllblaed check row aDd drill, W. SAbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,307 
Plow or cultivator attachment, W. R. 

U.ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,175 
Plow rot"ry tool, W. �renz. . • . • . . . . . . • • • • •  736,279 
Pneuma!ie il'!Hage�IIX. J. G . . & M. O. 

Rehf\lll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731i,909 
Pneumatic 'tube system, W. G. Davis . . • • • • •  735,861 POtuo dillger and listing plow, combined, 

J. T. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,218 
l'frwder upon vine., plants, or the like, ap-

il'!r.tu. for distributing, G. Laga-
, .'. marslno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735,887 

.)Pow .... transmitting mechanism, W. Cooper. 735,859 
-Precious meq.,ls, appara tua tor the recovery : <>1', Sulman & Kirkpatrick-Picard . • • • •  736,036 
Print mounting device, F. Sauer . • • • • • • . . • .  736,027 
Printer'. quoin, W. S. Decker . . . . . . . . . . . . .  736,077 
Printing . apparatu., wall paper, J. A. Wat-

II<lIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,044 
Printing machine, W. K. Hodgman . . . . . .  735,977 
Priating machine, wall paper, J. A. Wat-

lIOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,043 
P�1nUng preSl' Ink distributing apparatus, ' 

G. W. Proa.ty . . . . . . . . . . . . . . . . . . . . . . . . . 735,818 
Printing .urfaces, making multlcolor, A. von 

Beust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,854 
Pr<weller, A. C, J, H . . McInto.h . . . . • • • • • • .  736,137 
PMell�r, .crew, G. Plnkert . . . . . . . . .. . . . . .  735,905 
Pulley rim curving macblne, E. G. Budd . . . .  731i,704 
Pulp stra1ner, F. M. Chapman, et al . . . • .  736,215 
Pump, J. S. C. Bonham . . . . . . . . . . . . . . .  , . . . .  736,062 
PUDlP, centrifugal, J. H. C. Peter.en . • . . . • .  735,901 
Pwap, centrifugal suction, J. H. C. peter-

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,900 
Pump for portable engine. or the like, W. 

W. Dingee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,235 PumP, blgh .peed rotary, J. W. Alvord, 
735,691, 735,692 

"II\P .haft. In well ca.lng., meana for 
allnlng, J . . W. Alvord . . . . . . . . . . . . . . . . 735,690 

PQneh, conductor'., R. J. Krauthelm . . . . . .  736,116 
P,uwhlng bag ' supporting mechaniam, E. J.  

& H. Goldsmith . . . . . . . . . . . . . . . . . . . .  . . 
PuDehing machine, E. B. Stimpson . • • . • • . •  
Puzzle, C. E. Haynes . . . . . . . . . . . . . . . . . . .  . 
Quick-acting clamp, A. M. Colt . . . . . • • . • • . •  735,947 
Qnlcksllver furnace, A. A. Tregldgo • • . . • •  735,919 
'aail chair and coupling, boltles., Holman & 

Shawver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,258 
Rail electric .ystems, traveling connector 

for tblrd, J. W. Perkins . . . . . . . . . . . . . 736,006 
Rail jolrit, W. S. De Woody . . . . . . . . . . . . . . . .  735,726 
.,.11 joint, J. E. Dutton . . •. . . . . . . . . . . . • • • .  735,864 
Rail joint, P. J. Luke . . . . . . . . . . . . . . . . . . . . . .  736,123 
Rail joint and nnt lock, combined, L. N. 

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,908 
R"Hway brake, P. Hallot . . . . . . .. . . .. . . . . . . . .  736,091 
Railway coacb car, convertible, L. Petter-

80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,810 
81lilway croSs tie, O. H. Odell . . . . . . . . . . . . .  736,293 
Itallw-ay switch, electromagnetic, R. A. 

Baldwi.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,055 
Ballway vehicles or tral\l., controlling sy.-

tem for, J. L. CroQlle . . . . . . . . . . . . . . . .  735,714 
Rup, J. H. Rohret . . . . . . . . . . . . . . . . . . . . . . . .  735,825 
Ratcbet wrench, D. L. Winter. • • . • . . . • . • . •  736,047 
Ruer strop, G. W. Korn . . . . . . . . . . . . . . . . . . 735,780 
Recepta.cle base, cushioned, F. & H. F. 

KeU .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,883 
Refrigerator alarm, C. Klelfgen . . . • . . • . . • • •  736, 112 
Ronderlu apparatus, Kleinschmidt & Wan-

nenw.,tI!cll . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735,987 
aesplrator, E. Folkmar • • • • . . • . . . . . . . • . • • .  735,959 
Rheostat � .... 81..tance element therefor, 

C. J. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,297 
Rings, '''roocbes, etc., clustol' setting for, F. 

W. · Rohde . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Rock drlll, H. A. Dalmas . . . . . . . . . . . . . . . . . . �k. <1r1ll, P. Higgins . . . . . . . . . . . . . . . . . . .  . 
""."ry engine, J. H. Pitkin . _ . "  • . . . . . • • . .  
� expJ.Qa!ve motor, A. Prlmat . . . . . . . • . .  
Rota.y mo.tor, E. K. Douglas . . . . . . . . . • . .  735,956 
Rotary wotor, reciprocating, H. de Char-

'donnet . .  . .  . .  . .  . . .  . .  . . .  . . . .  . . .  . .  . .  . . . . .  735,943 
DoTing clamp, C. T. Hawley • • . • . .  T3Ii,974, 735,975 
Rubber \lOOts, etc. , device for patchiug, H. 

H. Gove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,753 
D\1bber shoes, etc., attachment tllr, Fore-

. ma 1 & CoMer . . . . . . . . . . . . . . . . . . . . . . . . . 736,082 
eladdlet�. ha ___ • �l. 8anft1ebeu� . . . . . . . . . 736,028 

C RAS. A. SCHIEREN & CO. 

New Type 
2wCycie Motor 

PATENTED. 
Range of Speed, :«KJ to 2,000 Revo-

H�
u
I!.�

n
.zuto. or Marhie, 100 Ibs. 

�;.:.;f�r�e�
r 

I��h 
1
�� {t� 

Sieve, grain, E. Huber • • . . . . . . . . . . . • • . . . .  
Sign, changeable, T. W. Loarlng . . . . . . . . . •  
Sign, changeable, M. B. DI.ken . • . . . . . . . . . .  
Signal Indicator, electromagnetic, W. W. 

Dean . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  735,953 
Signaling .y_m, electrical, J. L. Wrenn . •  736,050 
Sled runner nose piece, A. J. Petertyl • . • . . •  736,148 
Smoke, fume, and gas condensing apparatus, 

R. Ogle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,294 
Soldering iron, R. E. Manley • • • • . . • . • • • . •  736,283 
Soot cleaner, E. Green . • • . • . • . • • • • • • • • • . •  735,961 
Spacing Instrument, D. W. Stinson • • . • • • • •  736,168 
Spectacle fitting, E. B. Temple . • • • . • • . . •  735,917 
Spinning machine 'iulde board, H. R. 

Mitchell . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  736,130 
Spinning mule antlsnar�g motion, T. be.t should address 

CUSHMAN MOTOR 
Lincoln, Nebraska. 

CO.. Squ::;;''iu��:IC�,
' 
t�;";'d':ti�;': 'j: '0: 'p�;"i : : : : :  735,996 

735,89B 
735,784 

JwBEAM 
Trolle,y s 

"'r'An�tf"r Service 
for Shops, StoloII '" Warehouses. 

Bulletin 12-M ottpIaItts. 
PAWLING & HARNISCHFEGER, 

162 Clinton Street, Milwaukee, Wi .. 

Stacker, hay, J. Law • • . • • . • • • • . • . . . . . • . . . .  
Stamp feeding and cutting !IUlchanlsm, M. 

E. Woodford . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stamp, time, W. D. ChandUlr . . . . . . . . . . . . .  . 
Starching machine, H. Grunhag� • • • • . . • .  
Steam boller, C. Campus • • • • • • • • • • • • • • . . • •  
Steam generator, L. E. Wright • • • • . • . • . . . .  
Steamer and heater, wheat, R. E. Hutton . .  
Steel making, compound for use In, W. A. 

Givens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stereotype casting box, C. S. Partridge . • . • . .  
Stocking stretching device, M. Thu • . • • • . •  
Stoker, mechanical furnace, F. Burger . . • • . •  
Storage battery, A. V. Meserole . . . . • . • • . •  
Stove charcoal cooking attachment, R. 

736,329 
736,070 
735,758 
736,068 
736,187 
735,878 

735,748 
735,804 
736,314 
736,207 
736,125 

Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

P E R FECT - P U M P - POWE R .  Stove, gas, A. L. Gibson . . . . . . . . . . . . . . . . . .  . 
Stove oven revolving grate, I. Sanford . . • • . •  

736,241 
735,963 
736,301 
735,955 
735,689 
735,944 
736,135 
735,791 
735,716 

Stovepipe, H. D1tchburn . . . . . . . . . . . . . . . .  . .  
Strap lock, W. P. C. Adam • .  _ . . . . . . . . . . . .  . 
Street or station Indicator, A. T. Che.ter • . . •  
Street washer, T. M. Murphy . . . . . . . . . . . .  . . 
Superheater, H. Michauck • • . . • • • • • • • • • • . •  
Sup"ort, .1Idable, J. C. Dahlqul.t . . • • . • • • . •  
Surgical Instrument case, .terllizable, H. P. 

Wilson . • • • . . • . • • . . • . . • . . • . • • • . • • • . • • • •  736,328 
Surveying instrument, J. Harman . . . . . . . . . .  735,763 
Suspender end clasp, E. E. Stnver . • • • . . . •  736,170 
Switch operating mechanl.m, T. Rundorff . •  735,826 
Table locking deVice, pedestal, C. Wilhelm . .  736,327 
Tag holder, J. B. Rose . . . . . . . . . . . . . . . . . . . . .  736,299 W" 1IUIJU!fact1IIe __ Tallow, etc., decompOSing, Perrelet & Becker 736,007 

and bodies BU1�le at: Tank nlling apparatus, combined automatic allllP� and can Signal and cut·off f�r, W. Renner . • • • • •  736,152 furnJ!hPfny part or all I Tape fastener, W. C. Martineau . • • • • • • • . • • •  735,892 
the parts for a gasoline Telephone circuits and apparatus, means for 
or steam rig • .  See our protecting, A. B. Stetson . • • • • • • • • • • • .  730,033 late catalogue, FREE. Telephone receiver, W. W. Dean • • • • • • • . . . .  736,076 
NEUSTADT- Telephone selecting device, B. Hllmllton . •  736,249 
PERRY (JO Telephone .wltchboards, bQ.y test appa-S. 18·� SI., ratu. for, J. J. O'Connell . . . . . . . . . . . .  786,002 !� � Telephone wire nol.e and IIghtuing ar-ST. VIS, o. re.ter, A. StUes . , . . . . . . . . . . . . . . . . . . . . 735,839 

ca.u. T. Hows '" eo., 11 Hudlon SI., Ne .. Yarlr, IilIpon Agetll& Telpherage sy.tem, H. Bentz . . . . . . . . . . . . . . . 736,197 

MONOPLEX 
TELEPHONE 

INTEROOMMUNIOATINB 
$4.00 each 

'f:' :1:!Lt �.!o�:yr
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tems and the advantage of our instruments. 
Price, 'Z' Station Instruments, f4.00 each Price, 11 Station Instruments, 4.00 each Price, 2. End Instrumenta, 2.50 each 

ATWATER KENT MFG. WORKS. . 110 N . 6th St., PhUadelphia, Pa. 

T H IS -

GRINDER 
p1�� ��qJ'I��J't, 

n.:'u;�t;�t wft,g 
water. Always ready for nse. Sim­
plest in construction, most eftlclent 
In operation. Price ..mU int�rut you. 

W. F. & .JNO. BARNES (JO .. 
Established 1872. 

1999 Roloy st., Bocldorol, Ill. 

Tennis conrt marker, J. H. Bullard . . . . . . .  735,705 
Therapeutical apparatu., G. L. Abell . • • . . •  735,851 
Thread dressing machine, G. A. Freden-

burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735,745 
Threshing machine conveyer attachment, J. 

H. Hissong . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,875 
Ticker attachment, R. D. We.tcote . • . . • . . •  735,922 
Ticket or card holder, A. L. John.on . • . • . . .  736,773 
Tickets, labels, or the like, holder for rolls 

of, C. Grundlg . . . . . . . . . . . . . . . . . . . . . . . .  736,247 
Tile mold, R. C. Tucker • •  • • • • • • • • • • • • • .  736,337 
Tinning bath., compound for use In, A. 

W. Burwell . . . . . . . .  , . . . . . . . . . . . . . . . . . .  735,941 
Tire, .ectional cushion, C. Miller • • • • • • • • . • .  735,993 
Tire .moothing device, rubber, A. E. ElIIn-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,239 
Tool, comblnatlo!" C. E. Water . . . . . . . . . . . . . 736,042 
Tool, hand, A. v anderbeek . . . . . . . . . . . . . . . . 735,845 
Tool heater, H. Walther • • • • • • • • • • • • • • • • • •  736,321 
Tools, variable .peed drive for machine or 

other, W. Donaldson • . • • • • • • • • • • • • • • • •  736,238 
Track gage and bridle, combined, G. F. H. 

Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,097 
Track or rail, F. & H .. F. Ken • . • • • • • • • • • •  735,882 
Track raising Implement, J. J. Buckley . . • •  735,703 
Track, revolving circular, W. P. Dam· 

eron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  • . . . 736,225 
Train .top, automatic, C. F, Miller. . . . . . . .  735,792 
Transplanter, C. Hering . . . . . . . . . . . . . . . . . . . .  736,252 
Trap. See Animal trap. 
Tripods, .lIdlng joint for camera, F. B. 

Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736,210 
Truck bol.ter, t:'Illlway car, J. M. Hansen . •  736,094 
Truck, four wheel swing fulcrum, B. R. 

Van Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,318 
Truck, freight car, J. H. Graham . . . . . . . .  735,754 
Truck side bearing, railway car, H. W. 

Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735,743 
Tubular articles, manufacture of, G. G. & 

R. O. Blakey . . . . . . . . . . . . . . . . . . . . . . . .  135,936 
Tunnel construction, apparatu8 for facilitat-

Ing, J. V. Davies . . . . . . . . . . . . . . . . . . . .  735,718 
Automobile and Builders shollld Turbine, steam, T. G. E. Lindmark . . . • • • •  735,889 

...... a:1IIIP investigate the . Typewriter, C. Wasmuth . . . . . . . . . • . . . . • • . •  736,324 
• Typewriting machine Indicating deVice, F. 

B. F. BARNES MACHINE TOOLS ' x. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,038 

position, 1901. 

before pJac1nR' orders; ·Tbe Tool here Illustrated Is our 2O-incb Drill, and we 
have many other .Izes to make a very 
complete line. Inclndlng Multlllie' Spin, 
die Drill.. U interested In the latest 1.'001. for reducing costs of prodnctlon, 

let ns tell you what we have. 
B. r. Barnes Company 

Rockford, m. 

S_·�EISS KEROSENE 
I to 60 H. P. IIond GAS ENGINE bums K EROSENE cht'aper and 

safer than �ohne. Automatic, 
simple, reli. ... ble. N o electric bat-. tery or flame used. Perfect regula­
tion. B�lted or directly coupled to �nV;�:� b�:���I:::!;f�:=:i 
all powX': PUlaez: 

1 2Fl-l :l'1  1\IOTT ST., NJ:w Yo_ •• 
ADOPTED BY U. S. GOVEnNlIIENT. Inch.t Award. direct coupled 

�e:ida.�;i.ar;a�I=��:�l�: 
Gold MedaL Charleston, S. C., EI)Ml8Itlon, 1902. �"�S G ' F O  R C  E " D RY B AT T E R Y.  � & POWERFUL II LA STING .  2 ° 0  PER  DOZ  BELL  )� D U T F ,  rs C O M P L E l  E 75 0 E A C H .  GA TA L O::bc 

� B R O A D WA Y  B I C Y C L E.  C O. 
I ? Id A R R E N � T. N E. V\' '1 0  R K 

Umbrella, J. Clegg . . . . . . . . . . . . . . . . . . . . . . . .  735,711 
Umbrella, G. Kaltenecker • • . • . • . • . • • . . • . •  735,776 
Valve, .L N. Davis . . . . . . . . . . . . . . . . . . . . . . . . 735,719 
Valve, W. Cooper . . . . . . . . . . . . . . . . . . . . . . . .  735,950 
Valve and implement for attacblng same, de­

tachable, R. W. Sampson . • . . • . . • . . • • . •  736,025 
Valve, drain, C. A. Dunham . . . . . • . . . . . . . •  135,733 
Valve, equalizing and by-pa .. , E. Sarver . .  736,302 
Valve mechanism, ftuld pressure engine, M. 

N. Forney . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Valve, .tock watering tank, P. TlfI'any • • • •  
Vapor burner, E. W. Pritchard . • . . . • . • . • . .  
Vehicle, A. L. Prescott . . . . . . . . . . . . . . . . .  . 
Vehicle brake mechanism, F. B. Townsend. 
Vehicle d -Ivlng gear, M. W. Talen, et al . . .  
Vehicle, motor, H. Vanderbeek . . . . . • . • • . .  
Vehicle shifting rail, W. B. Fletcher . . . . . .  
Vehicle ste�ring mechanism, motor, T. W. 

Barber . . . . . • . . . • . . . . . . . . . . • . • • . • •  : . . . •  
Vehicle wheel, E. H. Phlpp • • • . . . • • • • • . • • • •  
Vending machine, J. JODson . • • • • . • • • . • • . • • •  
Vent controller, A. G. Powers . . . . . . • . . . • • .  
Ventilating apparatus, J. S. Roake . . . . . . . .  
Vermin exterminator, S. W. & S. R. 

735,742 
735,918 
736,013 
7S5,S16 
735,844 
736,172 
736,176 
736,081 

736, 1 92 
735,812 
700, 110 
736,012 
735,823 

Macy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736,282 
Vulcanization, W. H. Robert • . . . . . . . . . . . . .  736,336 
Wagon box or hay rack Ufter, L. Panl . . • •  736,004 
Wagon, dump, H. S. Hoy . . • • . • • . . • . . • • •  736,260 
Washboard, J. Opp . . . . . . . . .. . . . . . . . . . . . . . . .  735,801 
Watch regulator, R. Lange • • • . . . . . . . . • • •  736, 117 
Watch, .tem winding and setting, E. Kuhn . 736,270 

I Water closet . covers, mechanism for tem­
porarily 10cklnjJ, E. Woodruff . . . . . . . . . . 735,927 

(OonUtlueQ tm1'Gtl' 14&) 
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Valuable Books ! 

Practical Pointers 
For Patentees 

Containing Valuable Information and Advloe OD 

THE SALE OF PATENTS_ 

ti�.�������� �v��0.�:1!::���.s�%�e:8�:: 
By F. A. CRESEE, M. E. 

144 Paaes. Cloth. Price, 8t.0 •• 

Modern Machine 
Shop Tools 

Theil' ( 'onstrnction. Operation aDd MaDlpu .. 
lation. Includinlr Both Hand and 

Machine Tools. 

By W. H. VANDERVOORT. M. E. 
Large Boo. 676 Pages. 673 lUmtrationB. Bound (n 010111. 

Price 84.00. 
An entirely new and fully lllustrated work. treating 

the subject of ModeI'D Machine Shop Tools 10 a 
concise and comprehen.lve manner. Special care bas 
been taken to eliminate aU matter not strictly pertain-
�d� t�,:�m�ctl;ro�'in�t���ng ���r�:leJ,0 :!:cih�: 
.hop tools and metllods in a .In,,le volume at a mode­
mte price. 
m;r:t!\;.,

o
�o\: ��rn'i:'�o��J'fI��J ��:.:::,io.a':i'dha��c�� 

!Ion of each i. glve:r. ln proportion to their relative UB-fg..,"f:'!'i:'.i J�'i,J:l:s�tr��n:b��Cr:.:n�I:�:ly v������ Each tool I. con.idered from the followlug. Po.lnt. : 
FIRST-Its con.tructton, with hint. as to Ito manu­

taetnre. 
SECOND-Itl! operation, proper manipulation and care. 
THIRD-Numerou. example. of work performed. 

DIES 
THEIR DONtTRUDTION ANI} USE 

For the Modem Working of Sheet Metals. 
By .l OSEPH V. WOODWORTH 

Octayo. Clot ... Very Fully llhlstraM4i. 
Price ts.OO Postpaid. 

This bo.ok Is a complete treatl.e on the �nbjeet and the most comprehensive and exh1msf>lve oa.e In 
existence. A book written by a Dractlcal man for 
practical men, and one that no d1emaker, machlniot, 
toolmaker or metal-worldng mechanic can alford to be 
wltbout. 

Die., pres. IIxtures and devices from the .Implest 
to the most intricate in modem use. are shown, � 
tbelr construction and u.e described in a clear, practi­
cal manner, 80 that all R'l'nd'" of metal'WOl'klng me­
chaulco will be able to understand thoroURhly how to 
deSign, con.truct and u.e tbem. for the production of 
tbe endle .. variety of obeet-metal artioleil noW In dally 
use. 

HARDENING, 
TEMPERING, 

ANNBALING 
a.nd 

FOR.GING OF STEEL 
By JOSEPH V. WOODWORlH 

Author of .. DIES, Their Coastruc:t1oD sad Use." 
Octaoo. 280 _S. :«KJ lUmtrationB. .BoUfII! in moth. 

PRICE. $2.50 
A new work from cover to cover. treating in 8 .1e"r, 

concise manner all moder�---.Noceues for the HeatiDK. 
Annealinlr, ForKina-. Weldinlr. H ardeninll'�d 
TeIDPel'iD1r of steel, makin.K It .. book of _t -
cal value to metal-workill/l mecbanic. In genera . with 
.peclal directions for the succe.sful bardenlnR' and tem­
pering of all steel tool. u.ed In tbe arts, lnclndlng mllllnR' 

g�U��'i.�m; �.;:�ge�
I:,·rd�:��:°it� �y�g.agf :g:�i �:�:I �:�� �ggl:' ��'!.'IT ����ptr;,,!, :.n:�llt:.:rlo:�fl 

Implements of .teel, both lar"e and small. In this work the .Implest snd mo.t satlsfa.ctory hardening and tem­
pering proce .. es are given. 

GAS, GASOLINE AND 
OIL ENGINES 

By GARDNER D. HISCOX. M. E. 
365 P/Jj/es. Large Octaoo. ll!v.stn-ated wU.h 2'lO Handsome 

E7ll/7'avings 

Price $�.IiO 
The only American book on an Inte' e.tlnR' subject. 

Full of ".meral lnformatlon about the new and popular 
motive power, its economy and ease of man8Mement. 
Also chapters on Horsele.. Vehicle.. Electric Lla-ht­
Ins. Marine Propulsio.n, etc. Revised and much 
ellJ&1'ged. 

MECHAN ICAL 
MOVEMENTS 
Powers, Devices 4- Jlpplianc •. 

, By GARDNER D. HISCOX. M. E. 
1649 IllmtrationB, ..mtll 

Price 8IMtO. 
A Dictionary of Mecb ... lcal Movements, 'Powers, De­

vice. and Appliances embraclnR' an illustrated de8Crip­
tlon of the R'l'<l&test variety of mechanlosl movernen,ts 
and devices In any langulII<o. A new ,",o.rl< bn Illustrated mecbanics, mechanical movements, devices and applJ­ances. coverinR' nearly the whole Fanll'e of the practical 
r����io��

I
1':;:r!�e����;;.':.�h�!:::;��'i��::

c
�:j�i otbers intere.ted in any way in the devl.lng and opera­

tion of mechanical works of any kind. 

MUNN " CO., Publl .... ,., 36 1 Broadwar, Ilea '«II 
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is Solid Gold 
No "skeleton construction" or cheap sub .. 
stitute to be paid for at gold value. 

are made in our own complete factories ; 
the works for the cases-the cases for the 
works. Our guarantee goes with every one. 

� 7ir: 2i jewels, .:-P� '7 jewels. - - -7 Foor Men. 

"The 400" Smallest, daintiest 
WOlllen's watch. 

Send/or /r" book "  Guide to Watck Buyers" 
Duebe .... Hampden Watch, Works 

s� South Street. Canton. Ohio 

ELECTRICAL EN8 1 N E E R I  
TAUIHT 8Y MAIL.  Write foor oo ur  Free lliustrated Book. 
.. CAN I BECOME AN ELEC. 

T�ICAL ENOINEE� ? "  
. ' . We f.t.ach Electril"'.al Engineering, Electnc Lighti�, 
Electric Radways, Mecbanical Engineenng, Steam Eogi. 
Deerinl", Mechanical DrawlDI", &1. your home by m.a1l. 
�tl'ciiticiiLbyE�Gi�E�:t'iN:'l���.'UTE, 

Dep" A. 11411-848 \V. Ud St. ]'Ii ew York. 

:Water purillcation apparatu., S. S. Prld· 
ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735.817 

Weather .trlp. W. A. Scott . . . . . . . . . . . . 735,913 
Weather strip, door. C. E. Meeker . . . . . . . . 736,286 
Weed cutting machine. J. C. Walter . . . . . . 736.320 
Weighing machine. automatic. G. Hoepner. 735.979 
Well borer. R. E. Brown . . . . . . . . . . . . . . . . .  736.201 
Well drilling apparatu.. H. Kelly . . . . . . . .  736.267 
Well drilling machine. I. S. & D. S. Au.her· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735.694 
Well drilling machine. R. D. Patterson . . . . 735,898 
Well reamer. deep. P. Higgins . . . . . . . . . . .  735,770 
Well strainers, means for clearing, M. J. 

Clark . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.219 
Wheel balance, apparatus for testing, C. 

J. A. Hel •• , . . . . . . . . . . . . . . . . . . . . . . . . . .  736.096 
Wheel tempering apparatus. A. F. Howe . .  736.103 
Window, J. H. McIlroy . . . • • • . . . • . . . . . . . 735.999 
Window cleaner'. safety support, H. K. 

, Whitner. rel •• ue . . . . . . . . . . . . . . . . . . . . . 12.146 
Window platform. W. S. Sherwood . . . . . . . .  735.915 
Window .cr&&n. W. C. Hlerlng . . . . . . . . . . 735.976 
Wire, covering, Jt. Varley . . . . . . . • . . . • . . 736, 178 
Wire fabric making machine. G. Langer . . . •  736.118 
Wrench. C. C. English . . . . . . . . . . . . . . . . . . . . 735.734 
Wrench. D. E. Painter . . . . . . . . . . . . . . . . . . . . 736. 1 43 
X·ray tt be. R. Friedlander . . . , . . . . . . . . . . . .  736.086 
Yoke attachment, neck, S. Fearson . . . . . . . .  736, 146 
Yoke counter stop for artillery carriages, 

neck. F. Wenke . . . . . . . . . . . . . . . . . . . . . . .  736.182 
Yoke. neck. R. Jone. . .  . . . . . . . . . . . . . . . . . .  736.109 
Zinc or other ores, treatment of, W. B. Mid-, dleton . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  735.894 
Zinc orcs, manufacturing spelter from, O. 

H. Picher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  735.903 
Zinc ore •• treating. C. V. Petraeus . . . . . . . . .  735.902 
Zinc ores, treatment of, C. V. Petraeus . . .  736,008 

. Zinc oxide, smelting, C. V. Petraeu8 . . . . . . . 736,010 
Zinc, etc .• treatment of ores containing, C. 

V. Petraeus . . . . . . . . . . . . . . . . . . . . . . . . . . .  736.009 

DESIGNS. 
Bottle, J. Alland . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Boxes, etc. , cover for puff, T. W. Foster . • . •  
Brooch, button, or buckle plate, etc. , S. A. 

KeIler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Brushes, etc. , back for bair. T. W. Foster . .  
Brushes, mirrors, etc. , back for, L. C. Hil-

ler . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Buckle. belt. L. L. Prahar . . . . . . . . . .  ;16.486. 
Button hooks, etc. , handle for, T. W. Foster 
Dishes, mount for, R. R. Kinbs . . • • . . . . . . . .  
Finger ring. G. H. Horth . . . . . . . . . . . . . . . .  . 
Stove, W. L. Mersfelder . . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 
Ane.thetlc., certain named, J. B. Bengue, 

40,004, 
Beer, George A. Bohrer Brewing Co . . . . .  . 
Bricks, certain named building, H. Huen-

neke. & Co . . . . . . . . . . . . . . . . . . . . . . . . • . . .  
Butter, McDermott-Bunger Dairy Co . . . • . .  
Cigars and stogies, Crusader Stogie Company 
Confectionery, New England Confectionery 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cotton piece goods, Arnhold, Karberg & Co. 
Dental burs. G. Scharmann . . . • . . . . . . . . . .  
Flour, wheat, F. G. Atkinson . . • . . . . . . . • . . •  
Foods, cereal breakfast, Postum Cereal Co . 
Game. played with cards, Parker Bros . . . . .  . 
Gum, chewing, Royal Remedy & Extract 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Insecticide, ccrtaln named. M. A. Hunolt . . .  . 
Linings. Burton Bro •. & Co . . . . . . . . . . . . . . .  . 
Medicine. for the treatment of certain named 

diseases, D. J. Johnston . . . . . . . . . . . . . .  . 
Mineral water. Berry Hm Mineral Spring Co. 

of Virginia . . . . . . . . . . . . . . . . . . . . . . . . .  . 
on, olive, J. Devoto . • . . . . • . . . . . . . . . . • . . . .  
011 preparation. and tonic medicine.. ead 

liver, M. Casper . . . . . . . . • . . . . . . . . . . . .  
Pens, writing, W. C. Robertson . . . . . . . . .  . 
Perfume •• P. Westphal . . . . . . . . . . . . . 40.891 . 
Pomade and .kln food. Tabler Chemical Co. 

36.493 
36.491 

36.485 
36.489 

36.490 
36.487 
36.488 
36.492 
36.484 
36.494 

40.905 
40.915 

40.922 
40.909 
40,917 

40.912 
40.886 
40.918 
40 .910 
40.911 
40.889 

40.913 
40.906 
40.888 

40.898 

40. 914 
40.908 

Pumps. S. C. Davidson . . . . . . . . . . . . . . . . . .  . . 
ELECTRICAL EN ERI N G  Remedle., eye. J .  B .  & G .  w .  McFat· 

40.893 
40.890 
40.892 
40.901 
40.921 

is . money-ma.ldng p:rofession. \\"e teach you by rich • • • • • • • • • • •  ; •. • • • • • • ;. • • • • • . • • . • • • • • •  

Et!:I"�cl::.iil�!::!��c:.��f .. w:..�:�: Remedies for tuberculous and catarrhal com-
"ourRM1l8t, Proofreader, B o o  k ..  

plaints, R. Schneider • • . . . . . . . . . . .  . 
kee"r, 8tenoan"Bpher. ::::��esfO:e::r���:' n�;n.!iod

d
o
i�����:4���:�: ;;�: W1U: ihe Wr':�iA�" s,::;':�t:n

ut!; ,nal, White Herb Medicine Company . . . •  
ecnrse which interesg yon Remedy for coughs, colds, and lung troubles, 

40,899 

40.895 
40.897 

40,903 

40.900 

Luxury and Economy for all . 
Williams' Shaving Stick supplies 

the m .  No cup required. Just a 
brush and the shavin g  .stick. One 
stick furnishes over 300 shaves. 

25C. �f all druggists. 
The J. B. WILLIAMS CO.. maBtoDba.,.. CODD. 

CRAMER 
Crown 

Plates arf 
more rapia 

than any 
other plate in 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

w A£��;;e�.
x

I6-0n:����S!n ��n�tto= �ll 
be held at the Navy Yard. W8IIhtnll1On. D. C •• A_t � l\lO3, to 1111 tbe above positions. For application alid 
further information addres., .. eommandant. Navy 
Yard, Washington, D. C." 

M AT C H M AC H I N E RY. 
BIG )lONEY IN )lATClHES. 

We manufacture everything pertalnlDI( to the bOBI­
nes.. The VerI: LateRt Pt"oceRs. We will furnish a manager or teach any purchaser the bn.lness. 

F. W. MURPHY & BRO., 
1118 Ashland Block, Chicago. Ill.. U. S. A. 

MQ D�l-,S $df{lf/';9� M9� E��'�·9"�kC� 
...-. / '-' L ) L-.- '  ) ..... 

BUI LD E R S g��::.::lu ����ir::lnilon�S::!Y! 
oped. THE FENN·[,!ADLEB MACH. co .• Hartford. Conn 

Metal Patterns and·Model& 
of every description. Highest grade of 8%­
perlmental work. Gated work " specialty. 

THE C. E. WENZEL CO • • 3 1 3  Market St •• Newark. N. J. 
Are you Interested In patent8a )lodel "r Experimental 

work ? Our boOklet entitle 
WHAT WE DO-H OW WE DO IT 

wUl be sent  t o you on reqn-. KNICK:'flfec"!!�. '=IN�w wl:"f.8. IDeo. 
MODELS " EXPEIUM E NTA L WO,RK.  

Inventions develope<!. Special M8cliiner:v. 
E. V. BAILLARD. Fox Bldg . .  Fra�klln Square. New York. 

'�t'�R��:�:f& B,=,dw���eO�'�u�ark. 
� � I A. �  "w1 M "'� r.:. ..... _ ::: '1 �  S P E :  M A :' h  �H. R Y  \ \ c � r l  

\ t " D E ; n l t N T.\ L �� C R �\ l.J 1 � �  _ l S T '  �t ,J � s  P P _I VP ""-v 
_ ,, _  ' " U "" .:- ' "- v .  " � I � C � · " 'i l C , � 

FREE C:��tnY�.lj���nraI. l\!olentlflc 
Pro.pectOB for 1903 10r " Architects' and , Bnlld8l'S' Magazine," monthlf� III ... YBlU'. WM, T. COMSTOCK. Pub., 23 Warren St • •  New York. 

">-
These plates SPEOIALLY DRAWN �e'f��.Je��!l!g, �  

to �·tn. outSIde dlIImeter. Small Metal m8l\nf8Ctori .... 
M; 'T. HORN CO., 86 Park Place. New York. are 

especially 
adapted f01 

Tourists 
using 

.,Hand· 
Cameras 

G. CRAMER DRY PlATE CO. 

MIlD&L AND EXPERIMEttTAL WORK. 
Electrical and Mechanical Instruments. �mall Mach'y. 
EDWARD KLEINSCHMIDT. 82 W. Broadway. New York. 

U ! •• 

CORRI!!!PONDENCE INSTITUTE (·r AMERICA. M. S. Knee . . . . . .  ; . . . . . . . . . . . . . . . . . . . . 
Box 689, 8cl"anton, Pa. 

Remedy for parasites, external, H.-· · E. 

�;::::::����������������� , Re.i!d;
l
��; tj,� ' ����. 'di '�';rt�i;" �':';';.d' '.u.: 40.902 Offices in 

ST. LOVIS. MO. 1 ·0 E A S !�!e���!.�!l�t�O��! . inc. Electric Platina. 
• esses, Miller & Stone . . . . . . . . . . . . . . . . .  . 

AEOUORAFT Model Yacht ��I1.e·�il�e���tin�:!e����p����'!��nrl�·I�g�: 
40.894 
40.885 

Sails on a tight wire; � about automatically at. Burton Bros. & Co . . • • . . . . . . . .  · . . . . . . .  . 
each end; keeps In motion as lonJl' as the wind blows. Stencil duplicating machines and parts there-

40.887 

40.920 J 

40.91 9 
40.907 
40.916 

The Latest Scientific Toy. of. Neo.tyle Company . • . . . . . . . . . . . . . . . .  

Faacina� to old and yOlUlg'. Beauttfully made. Telephones and telephone annunCiators, Elec-
SlDcle, '1.08 f. o. b., N. Y.; trlc Ga. Lighting Company . . . . . • • . . . . .  

Pair. rer .... eiDC. '8.88. prepaid. Vermin. pa.te for destroying, H. Ehren.lng 

$1.50 
Send for deocrfpllvo booklet free. Whisky. Scotch, P. Daw.on . . . . . . . . . .  ' . . . . . . 

FRA.NILLIN )lODEL SHOP. 128 W. 31st Street, NEW YORK CITY. 

III VESTORS 
4eslrlng t oo  realize the Large Intere.t and ProDta 
possible In legitimate Mining. 011. Timber & Smel· 
ter Invescments and Dlvldend·paylng Industrial 
Stocks. listed and unlisted. 1Ihould .end for oour 
Booklets. giving tnll information. mailed free. 

DOUIJ� LAllEY . 00. BaaIlen tl Broken. 66 Broadway. lIIew York 

Tra.de Marks. 
Designs. 

Copyrights. Etc. 
'Anyoone sendlnjl a .ketch and de.crlntloon may qnickly ascertain oour opinion free whether an Invention Is probably patentable. Commnnloo-

:����'t101".J°e��=� f�:�=��.i��� Pateot. taken thronllb MUNN & Co. receive Special Nottce. witbout ch ...... e. In tbe 

SCientific American 
A handsomely IlIn.trated weekly. Lal'll_ clr· 
culatlon of any sctentillc journal. Term •• t3 a 
year ; fnnr mont b" ,L Sold by all ne .. sdealers. 

MUIN & CO.3S 1  Broadway. lew York 
. BranoIl Ollloe, 6'.15 It' St .• Washlqton, ' D. C. 

LABELS. 
"A. J. Bargahl.er·. Chick Hen Cholera 

Cure," for cholera cure, A. 1. Bargahiser 
"Banquet Leaf Lard," for lard, Western 

Pllcklng Company . . . . . . . . . . . . . . . . . . . .  . 
"Bommerlunder Cherry Cordial," for cherry 

cordial, H. JenseD . . . • • . • • . . • • . • . . . . . .  
"Cuban08 Cigarros, " for Cigars, Central 

Litho. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Dr. Jame. Engll.h Cooling Powder & 

Remedy Co, " for powders, Dr. James 

10,245 

10.238 

10.242 

10.248 

Engll.h Cooling Powder & Remedy Co . .  10.243 
"Elegantes Cigarros," for cigars, Central 

Litho. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.249 
t 'ExqulsitQs Clgs.rros," for cigars, Central 

Litho. Co. . . . . . . .  • . . .  . .  . . . .  . . .  . . .  . . .  . . 10.250 
"Foxhall, " for cigars, Seeman Brothers . . . .  10,253 
"Helmon's 'B' Sugar," tor medicine, P. 

Helmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.246 
"Howard's Hygienic Healing Flesh Soap," 

for soap. J. E. Howard . . . . . . . . . . . . . . . . 10,240 
"Merry Bell," for chewing gum, Royal 

Remedy & Extract Co, . . . . . . . . . . . . . . . .  10.241 
"Money Back PUe Cure, " tor medlclDe, ' 

Levlnger Drug Co. . . . . . . . . . . . . . . . . . . . .  10.247 
"New Wonder," for Cigars, Seeman Brothers 10,254 
"Purina Health Cocoa , ' "  for cocoa and choco-

late product.. Ralston I'\trina Co . . . . . • •  
"Schmidt Bread." for bread. B. Schmidt . . . .  
"SeDIstlc u, " f(\r cigars, Schmidt & Co . . . . • 
�ISmoker'8 Protection. "  for cigars. H. Netr . • 
"The C. G. Smith T�nder Feet Shoe •• " tor 

shoe •• C. G. Smith . . . . . . . . . . . . . . . . . .  . . 
"The VElry Best," for cigars, American 

, Lithographic Company . . . . . . . . . . . . . . .  . 
"Watermelon Jelly. Nature's Pa,Iatable 

Speclllc." for medicine. H. W. Wllde� 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

PRIN'l'S. 

10.2a� lo;2R7 
10.2M 
10.25f 

lQ.23C, 
10.25' 

10.244 

"Dr. James Engll.h Cooling Powders for Teeth· 
InJ< Bablp •• " for powdPr.. Dr. James Eng· 
lI.h Cooling Powder & RemedY Co . . . . . . . . . 803 

"Electrilled Extract of Eeef." for extract of 
beef. R. D'Unger . . . . . . . . . . . . . . . . . . . . . . . .  804 

'.'Revelation Brand," for carbon paper, General 
Manifold Company . . . . . . . . . . . . . . . . . . . . . . .  802 

A printed copy of the .peclflcatlon and (Ira wing 
of any patent In the fo�golnJ< list. or any patent 
In print I •• ned since 1863. will be fnrnlshed from 
thl. office for 10 cent!, provided ttl- name anll 
number of the palent dp81red am! the date be 
IlIven. Address Munn & Co .• 361 Broadway. New 
York. 

Canadian patent. may now be obtained hy the In· 
ventors for any of the Inventions named In tb .. "'re· 
Iromlr H.t. For terms and furtber partlcola ... addreu Mann II: Co.. 881 ......". NeW YG$. 

New York : 32 East 10th Street 
Chicago : 1211 Masonlo Temple 
San Francisco : 819 Market' Street 

$ 1 00. to $300. MONTHLY. 
Keu and women. Salesmen. Manager. and GeDeral 
Agents. Delightful boa1neal year . .  ��Dd. Bustlen geulo, rioh. Write today for ., .... d .. ew t�: "'

d
�:I1'� '::;i.. ma:::� 

well �ertlaed. �adoaal reputation.. Fully 
guaranteed. Customer. delighted. We're aD 
old Irm. oaplta! $100.000.00. Catal ..... e FREE. Any eDergetio maD 01' woman. can ptpod ...... tlOD.PI07haC ble w_ 

WORLD IIFG. CO., 
World BId... CJJnelnDatl, Ohio. 

Twenty-Third Edition 

Stamping & Tool Co., La Crosse. Wis. a FOOT TROU B LES 
O n  r booklet o n  "Re.Ie' t. Foot Troubl .... con­
taina valuable suggestions on tbls subject. It •• 
F.a. for the asking and you bad better lend for 
It to·day. 

. 
CHICACO SHot: 'TORE SUPPLY CO •• I_ 
• •• I'IItII Ave. Chl_ 

DIE�, TOOLS. MODELS and Special Machin. er),. Metal 8peclalt.ies and Stamplnn manofaotnred. HOEFT &; MOORE, 86-87 Fifth Ave .. CblClljlo. Ill. 

Revised and Greatly Enlarged. 

Experimental 
Science G":': :��;'I" 

2 Octavo Volumes. 

JtJOO Pages. 900 IDU&b'atiOl18o 
Ooth Bounc:4 Postpaidt $5.(1). 
BaH M� Postpaidt ' 7.00. 

Or Volurues Sold Separately I 
Clotht $3.00 pet VolU111eo 

Half Morocco, $4.00 oet Volqme. 

EXPERIMENTAL SCIENCE is so well known to man:r of OUl' 
readers that it is hardly necessary now to give a de�\>tion of 
this work. Mr. Hopkins decided !'Ome months aJl;o tbat It ","ould 
be necessary to prepare a new edition of tbis work in order that 
tbe many wonderful discoveries of modem times might be fully 

described in its paj1;es. Since the last edition was published; wonderful 
developments in wireless telegraphy. for examJ>le. liave been m,ade. n 
was necessary. therefore. that a good deal of new maUer should be 
added to tbe work in order to make it thorouJl;hly up-ta-date, aDd with 
this object in view some 200 paj1;es bave been added. On account of \he 
increased size of the work It has been necessary to divide it into two 
volumes. handsomely bound in buckram. It may be inter.inll: to note 
the following additions that have been made to these volumes ; 

,Volume I contains in addition to a large number of �mJ>le. well 
illustrated experiments. a full description of a � H. p, electnc motor 
made expressly for ittustration in this edition of .. EXPEIHM-BNTAL 
SCIENCE." It is an ENCLOSED SELF.REGULATING electric motor for a 
UO volt circuit. It CAn be operated by a current from a no Voolt tamp­
socket. yielding a full � H. P . . or it may be used as a dynamo, fumish· 
ing a cUrrent capable of operatinj1; three I6-candle power, no volt incan­
descent lamps. The coDstructioon of the machine is perfect etIIlQgh to 
admit of enlarging or r-educinj1; its size if desired. 

Volume II contaius mucb on tbe general subject of electricity. 
besides new articles o! gt'l'at importauce. AmonI!' these the suhi<!ct 01 
alternate current machinery is treated. WireleSlO Tele�aph:v II)ld Tele­

, phony receive attention. Electrical Measuri1\g Instruments. 'nil' Electric 
Clock, The Telegraphone. Experiments in High Voltage. Tbe Nernst Lamp. and Measuring the Heat 
of tbe Stars are all thoroughly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teacbers. students. experimenters and all others who desire a general knowledge of Physks 01' Natu· 
ral Philosopby. SEND FOR DESCIUPTIVe CIRCULAR. 
MUNN & CO.. Publishers, 361 Broadway, New York. 

© 1903 SCIENTIFIC AMERICAN, INC



Absolute Confidence 
in the abUity of the car to answer every demand made upon it is 
the keynote of perfect enjoyment in automobiling. Ask any man who drives a 1903 model 

Winton 
:�r�

h
o
e
�v�e c;�:��fn�{)!�u������;� In his mind. His answer 

THE WINTON MOTOR CARRIAGE CO.,  Cleveland, O.  

Simple let Positive 
fisk Tires 

FISK RUBBER COMPANY 
Chicopee Falls. Ma.Ss. 

Orient Buckboard 
PRICE $375 

4 H. P. Speed 30 Miles per Hour 

The Cheapest Automobile in the World 
Write for Catalogue 

WALTHAM MFG. CO,. Waltha.m. Mass. 

IT GETS Y O U  THERE AND BACK 
WARWICK MOTOR CYCLE 

~ 
1 45 Mi les an Hour i 
The best hili climber ever " built, M a d  e on honor. 
Send to-day for literature. , , Warwick Cycle & Automo· , b i le  Co.,  Springfield,  Mass. 

The Best 
Dry Battery 

for 
, AUTOMOBILE 
SPARKING 

Beeko Spark Cell 
4 Cells $ 1 .2li 

J. H. BUNNELL & CO. 
Etectncal Man'Uj'aetwrers 20 Park Place, NEW 'YORK 

5 PLlTDOFr�I�ARK C O I L S  
� � 25 VANDEWATER  ST, NY. �---�" Squabs Pay 11::: 
_ I Easler, need attention only part of 

time,� brin� big prices. Raised in one 
fa�:!':rs, !�

t
�sa��

ve 8::;� fg;IWRi� 
BOOKLET and learn'this immenselll 
rich 110"", industry. 

Plymouth Rock ,Sq uab Co .• 1 4  Friend St " Boston ,  Mass, 

GAS ENGINE DETAIL:S.-A VALUA-
ble and 'fully illustrated article' on tbls snbject 18 con­
tamed in SUPPL>:MENT No, 1 292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

MARINE and STATI ONARY 

M OTO R S  
2 and 4 <VYCLE 

Moving Picture Demonstrations 
d�"o"n

e
st���o� ���:::�C:a�:f

t ���i��� t�t 
e
:.r�lv: 

movlIlll: picture of it'to be shown In our llttle 

C,anvassing Mutoscope 
)t's a wondedul salesman and" 8' Jrreat�8aving. 

Write fOr,tull particulars tinct' oooklet. , 
AMERICAN MUrrOSCOPE 'k - BIOGRAPH CO., 

11 East ·14th Street, New York. 1f1.\i" RIVETT ' " 
, LATHE 

, ' �.l\ " " . No np.to-datemanufacturer can 
� " alford to do wlthouL' lt. 

HIGHEST ,AWARD wherever exhuiited. 
rrSend for Catalog ...... 

, , . Fa.neuU Watch Tool Company " , 
RI G HTON.  BOSTON. MASS., U. S. A. 

Scientific Amerlcab 
PATENT AERIAL 

ROPE TRAMWAY 
, For Transportation of Ore, Coal , Dirt,  Timber, etc. (Trade Mark R,J(lst.red,) 

Perfect Grip Clip. Absolutely Safe. Loads Automatically, Unloads Automatically. 
Operated by One Man. Cost of Malnteilance Low. Capacity Largest Ubtainable. 

A. LESCHEN & SONS ROPE COMPANY.  F��t
m

�t�:r,
e,

s��uf.�'il'o. 
192 Centre Street, New York City, N. Y. 1717-23 Arapahoe St., Derver, Colo. 
1 1fla�o �.!'3dr����:r?W��!�\;gomery & Mission Streets, San FranCisco, Cal. 

A u to m o b i l e  
P A R T 'S 

Light Touring Car Set 
List Price, $375. 00 

Set consists of Runntug near, Wheels and 'l'ires, Motor, 
Carburettor, Muffier, Staltlng t;rank, Water Tank, Gaso­
line Tank. Transmission Gear. Chain. and Steering 
Gear, all completely assembled. Our Blue Prints show 
how to attach body, piping, wiring, etc. Write for cata­
logue and net price list. 

HOLLEY MOTOR CO. 
18 Holley Ave. Bradford, Pa. 

Priced 
Jeweled 
Watch 
Made 

Non-Magnetic' 
NICKEL SILVER CASB 
Fully, quaranteed 

, For sale by , 
All JEWELEItS 

Illustrated BooJit,t 
on request, showing , 
COLORED 

FANCY 
DIALS 

Tbe New Ensland 
Watch Co. 

3 7 ,& '39 Maiden Lane 
N ew York City 1 3 I - I  37 Wabash Av. 

Ch icago 
Claus Sprechl's,Bdg. ' 

San Francisco ' 
'Z Snow IUl1, London 

Many 
for 
reJ'tJ' 

t\ reput atio,n 
punctuality 

up o n  t he 

L L G I 'N. 
VVA T e H 

. 'Every ,Elgin Watch is fully �rap.teed. .A:Il jewelers have 
Elgin Watches. "TimemaKers and Timekeepers, "  an illus-' 
trated history of the watch, sent free upon tequest to 

ELG I N  N ATIONAL WATCH. Co. , ELG I N ,  I LL. 

CBJlBTEB ii:OLlNE 11. 
EaGIIES ;�;��" ,1 Box .48. Sterling, ID. 

DR INK  PURE WATER 
If you want to be healtby, Don't 
venture on drinking doubtful 

' water, Always use the 

Jlerkefeld Filter 
whlcb completely removes typhoid and 
cholera germs from the water. Send tor 
circulars. 

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

THE CUSHMAIII CHUCK ch .. , 
1 89 Al lyn SL , Hartford, Conn.  

W, ', , 'E: .' L' L· DRIL�ING 
, Machmes 

Over 70 Bizes and styles. for drilling either deep or 
Bhallow wells tn any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and dnrable. Any mechanic can 
operate tbejll easlly. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

,t"MICROS(OPfS , 
for every purpose. Our instruments 
are found In all the best laboratories ' 

" of the, country. , Catalog free, 

Projectiori Apparatus 
for sdentific work. Superior in accuracy and convenience. 

Qausch ®. Lomb Optical Co�. 
Rochester, N. Y. BOS%oN CHICAGO 

The coat may not make the 
man. but a few coats of 

Pafton's 
SIlN.PROOF 

Paint 
make the houle 

Gu ... ran�� , to ,�r for"five yeara . 
. PIT.T.sB.n�GH. PLATE' GLASS CO;, Oeneml . 
D,lotrl buters .  Send for Book of Palnt 
Knowledge and Advice (free) to ' . .  P.bit· Co� 122 Lake St. , Illlwauee,WI •• 

15 to 21 Clinton Street. 

O N E  , I N  T H R E E , ' , :;'�U�g�:����l�t� ��I��: 
::

tomoblle out of every tbree 

O L D S M' 0 " ' I 'L E .. The Bed Thin&' on Wheel .... l>rlce f6511 , . 
and the demand for the stQhdard l"1j.nabout Is sogreat that 
even with the rapid 'growtb of the Automobiler lndustry 
we Elhall more tban'maintatn'our position. I 

Ask o1;lr �ency I the leading dealer , in your town, to show � ��l!.°fu; ilYu�rr���'ir�It.:l���
e
:�� the " Docio.', Oldsmo- ' 

bile, Bool< " to Department 21. ' 
OLDS MOTOR W ORKS, - D ETROIT, MICH. 

Factories : DETROIT and LANSI SG. 
Members of thE> A�octation ·Llctlnl'U·d AutomobilE> �ariufactU:re�. '  

AUGust' -��, I903. 

C OLD G A LVA N I-Z I N G .  
A M ER I C A N , PROCE S S ,  N O  R O YA LT I E S, 

SAMPLE5 ', ND I NFORMATION O N  APPL ICAT I O N ,  
N I C K E L 

...D 

Electro.Plating 
Apparato and laterial. 

THB 

& VanWinkle 
(10" 

'!" ewark. N. J .  
1 36  Lioerty St., N .  Y. 

30 & 32 S. Canal St. ChlCll4lp. 

PORTABLE HO ISTS AND CRANES 11 are essential in shops and factories 
. to-day, Made of tbe best materials 

tbroull:hout is the 
Fran k l i n  Portable Crane and Hoist. 
Lifts and carries S tons with ease. goes 

I ��';;����r����P��8 :�>���8ft��u�� 
i the expenditure of time · and labor. 

_ 
. . Body of Crane base, wheels and 8.rms 

- .  -
_.:� 'of cast irOIl. 

F��LI N , PORTABL£ t,lOIST CO . , Frankl in ,  Pa., U.S.A. 

They can be Instantly attached or de-
:::f�Wie i��fI�:.

er come loose-have a 
Illustrated catalOfirue on request. 

Rample pair·of Culf Holders 
sent by mall on receipt of 20c. 

AMERICAN RING CO., 
Box . S. Waterbur7, 

Build a 
Gasolene Motor for your A ntomobile, Bicycle, ot'  Boat., 
rnrs'�dn��t��; CMrO��s�ra;�If?�� 

Send stamp fol' cat.'\Jogue. 
STEFFEY M F G. CO. 2720 Brown Street, PHILADELPHIA, P4. 

I AU varieties at lOwest pnces. Best BaUroad 
Track and W"",on or Stock Scale. made. C a 0 S' Also 1000 useful arbcles, including Sates. 
SeWIng Machines, BicycleEl, Touls. etc. Save 

Lists Free. CHICAGO SeAL E Co • •  Chicago , III 
NOISELESS 

Bevel Pinions 
We can furnish our New Process ' , NOiseless Pinions in beveJs 8S well as spurs of any size wanted and to transmit any required horse power. Write for catalogue. 

THE NEW PROCESS RAW H I D E  CO. 
;';'�-�" -- '" SYracuse;' N:-r.:'''': ,,--

Cbt (yptWrittr €xcbange 
1 � Barclay St . •  N EW YoORK 
1 2 4 La Salle St. ,  CHICAGO 
38 Bromfield St., BOSTON 
8 1 7  Wyandotte St., ' 

KANSAS C ITY, MO 

2 0 S- North 9th St . .  
S T ,  LOUIS, MO. 

5 3 6  Cal ifornia St., 

SAN FRANCISCO, CAL i 
to rm on Typewritera of all :"i.:�\1 s";Jzer't�gil1z� , 
TO M I N E  O 'W' N E RS You neE'd a Holatlne Enc1ne. You want the best, strongest, 
�h��8f� ::d!�fb!O��:: d�����: �Uld yet the 
SRyer of 

The M E DART 
BOAT B UILD ING MATE R IALS 
brin:r boat constrnct1on within the range of �mateurs, :t.t a stn'lll cost. 
Yachts, Launches, Row Boats. 

Send stamp for catalog. 
FRED MEDART. 3 5 4 5  DeKalb St.,  St. Louis,  Mo . 

One, ,Two, Three, Four Cylinder Motors 
4 to 1 6  II. P 
A U TOMOBILE & MARINE 
A Two-Cycle Motor that meets the 
most-exacting requirements. 
An everyday, long distance motor, 
Manufacturers should Investigate. 
LACKAWANNA MOTOR COMPANY 
1453 Niagara St" BUJ/J/AJ.O. N. Y. 

GAS ENGINE 
IGN ITERS 
for Marille, Statlonap- and 
Automobile en"ine$. Wlll 
save their cost many times 
over in one year. ' .  

Write for'elrcuiars. 
The Car l is l e , & Fi nch Co., 2�? E:. C)fft�n Ave., Cincinn�U, 0 

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

W'!2 � E S SOP '" S O N S  L.: 9  91  J O H N  S1: N E W  Y O R K  

P RE S I D EN T  S US P E N D E RS Comfort and service. . Guaranteed-t'A11 breaks made good." SOc and '1.00. 
Any sho or b mail. C. A. EDGARTON MFG. CO •• Box 222. Shirley. Mus. 
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