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RATIFICATION OF THE PANAMA CANAL TREATY. 

The decision of the Senate, by an almost unanimous 
vote, i n  favor of  the ratification of the Panama Canal 
treaty with Co·lombia, marks the close of one of the 
most momentous and long-drawn-out controversies i n  
t h e  history of Congress. Moreover, to those w h o  
have followed closely t h e  pol itical history of  the 
Panama-Nicaragua Canal struggle, this happy con­
summation will  be regarded as a distinct triumph of 
common sense and sober second thought over much 
misinformation, some measure of misrepresentation, 
and a large measure of general ignorance upon what 
was first and last a highly technical subject. 

The SCU;XTH'IC AMHU(,AN has double cause to be 
pleased at the outcome. We are gratified to realize 
that by this decision the country's energies have been 
diverted from a doubtful undertaking at Nicaragua to 
a perfectly practicable one at Panama. We find further 
cause for gratification i n  the fact that at a time 
when there was a woful lack of knowledge as to the 
actual merits of the two routes, the S('mx'I'lnc A�IEIU­
CAN was the first journal to place these facts clearly 
and succinctly before the public in a popular and per­
fectly undi!rstandable form , thereby initiating that 
campaign of public enlightenment which was all that 
was needed to insure the final adoption of the Panama 
route as being from every point of view the most 
feasible. 

I n  the winter of 1898-99, when we undertook to inves­
tigate impartial .ly th·e merits of the two routes and 
place the full  engineering data in comparative form 
before the public, the prospect of the adoption by 
the nation of the Panama route appeared to be prac­
tically hopeless, and this for more than one reason. 
In the first place, there was in favor of Nicaragua that 
most potent of al l arguments, the so-called patriotic 
one ; for Nicaragua had been associated from the 
very first i n  the minds of the American people with 
American engineers and American capital .  I ndee<l , it 
was l ool,ed upon as the distinctively American scheme 
as opposed to Panama, which represented in the popu­
lar eye a purely Eu ropean and, therefore, in some 
sense an antagonistic enterprise. And Panama, more­
over, was laboring under the odium of the failure  
and scandals ariSing out of the gross mismanagement 
of the first Panama Canal Company ; while scarcely 
less potent than this was the active propaganda which 
had been carried on by the Nicaragua interests through 
the press against the Panama Canal scheme as such ; 
eepecially as concern" its physical and strictly engin­
eering aspects. The floods of the Chagres River and 
the sliding in of the great Culebra cut had been i n­
sisted upon in many a lengthy magazine article by well­
known engineers, as rendering the construction of a 
successful canal at Panama an absolute phYSical im­
possibil ity. All the manifest advantages of that route 
( now so well understood and appreciated ) were never 
so much as hinted at ; while the general public was 
left with the impression that the fai lure of the first 
Panama Company was due entirely to the phYSical ob­
stacles to a canal at this point, and not,  as is actual ly 
the case, to the gross mismanagement and willful mis­
appropriation of  funds which marked the first attempt 
at construetion. On the other hand , the flood of l iter­
ature, laudatory of Nicaragua, which had been poured 
out upon the country, expatiated at length upon the 
supposed advantages of the rival scheme, such as the 
existence of the Nicaragua Lake, the shortness of the 
cut to the main divide, etc . ,  and passed over, almost 
without reference, the glaring weaknesses i n  the Nica­
ragua plans, such as the construction of the huge rock­
fill dam across the San Juan River, and the building of 
miles of costly and unstable retaining embankments 
along the proposed high-level route. 

To the late Gen, Ludlow is due primari l y  the credit 
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ior stemming this tide of misinformati on by his  most 
able and impartial repo rt, made afte r his comm ission 
retu rned from an investi gati on of the Nicaragua route, 
a report wh ich was sustained first by the Walker 
commission, and finally by the President's commis­
sion. 

It  is true that the first report of the President's com­
mission was in favor of the construction of the Nica­
ragua ronte, but the commission carefully stated that 
this choice was due to the exorbitan t price asked by the 
Panama Com pany for their properties on the route of 
the canal .  As soon as th is company agreed to accept for 
these properties the price of $40 ,000,000,  which was 
thei r val ue as assessed in the report, the commission 
unanimously reported in favor of the Panama route. 
Briefly summed up, the advantages that determined 
this choice as stated by the commission were : That 
the Panama route would be 134 .6  miles shorter ; that 
it  had fewer l ocks and less curvature ; that it would 
tal,e a vessel 21 hours less time to traverse the canal ; 
and that the annual cost of maintenance and opera­
tion would be $1 ,300,000 less. With the ratification 
of the treaty, the last hindrance to the completion 
of this magni ficent work is removed.  Of the en­
ormous value, commercial and pol itical and mil itary, 
of the canal to this country, it is unnecessary to speak ; 
and we have not a doubt that the futnre historian of 
the rise and growth of the great republic of the 
western world will bear ou t the statement that few 
decisions of more si gni ficant and wide-reaching effect 
have been tal ,en than this vote of Congress to cut 
a deep-sea canal route through the Isthmus. 

• •• •  

A SIGN OF THE TIMES. 

There a re many proofs of the flourishing condition 
of the shipbuil ding trade in this country, and none of 
them is stronger than the fact that it is exceedingly 
difficul t to secure a sufficient number of really skilled 
worl,men to insure the carrying out of orders within 
contract time . Only recently  we noted in these col­
umns that in a report of  the Chief Constructor to the 
Secretary of the Navy, delay in the construction of 
vessel s  was attributed to the scarcity not only of 
skil led workmen, but also of persons equipped with 
competent technical knowl edge in the designing, draft­
ing, and oversight necessary in the construction of 
ships. This scarcity,  by the way, is noticeable not 
merely in naval work, but in general marine work, 
even including that specialized branch of it known as 
yacht designing. 

Now in these days, when so many professions are 
over-supplied,  we think it is timely to di rect atten­
tion to the present scarcity in naval architecture and 
suggest that, in view of the great expansion which 
will take place in the future of our shipbuilding in­
terest, both merchant and naval ,  it would be well 
for any young man who is thinldng of going into 
d raftsmanship,  whether merely as a hand icraft or as 
a stepping-stone to the full  mastery of some particular 
profession, to remember there is no more promising 
field,  just now, than that of naval architecture. That 
ship draftsmen are particul arly scarce is shown by the 
fact that the Chief Constructor of the Navy has only 
recently sent out a memorandum to the effect that 
there is  an immediate demand for all-round ship 
d raftsmen , not merely at headquarters , but at several 
navy yards throughout the country. The rapi d growth 
of our commerce renders it likely that the present. ac­
tivity in naval construction will conti nue, and the 
field thus opened is a promising one. 

• ,.1 .. 

RISE OF WATER POWER IN ELECTRICAL SUPPLY. 

BY ALTON D. ADAMS 

Water power is destined to operate the greater part 
of electrical suppl y and street railways in North 
America. A large beginning in this di rection has al­
ready been made. Electrical l oads are being trans­
ferred to water power faster t.han they are created 
and steam plants reduced to occasional use. Mean­
time devel opment of the vast resources of water power 
on this conti nent is  only in its initial stage. 

I t  is hardly half a decade since the advantage of 
wat.er power in systems of electrical supply was still  
a mooted question. To-day the rapid introduction of  
water power is the most  notable change that is tak­
ing place in el ectrical systems. The connecting l ink 
between many water powers and their wider appl ica­
tion in el ect ric l ighting and traction is l ong distance 
t.ransmission at high vol tage. It now seems a far cry 
back to the transmission of energy over a distance of 
t.hi rt.y miles at 10 ,000 volts in Southern Californ,ia, 
du ring 1 892. At that time the distance and the volt­
age both seemed to many engineers impracticable. Ten 
years later as many as ninety transmission systems in 
North America emp.l oy a voltage equal to or exceeding 
that of the pioneer plant. The water-power plants of 
t.hese systems are equipped with generators of more 
than 276,000 horse power capacity . Of this generator 
capacity the United States contains approxi mately 

222,000, Canada 33,000,  and Mexi co 21 ,000 horse power. 
These figures are necessarily incomplete and below 
the actual facts because of the rapidity with which 
additions are being made. 

Besides the systems in which energy from water 
power is transmitted at pressures not less than 10,000 
volts there are great numbers that are so near to their 
water powers that this voltage i s  not necessary. 

It  is not possible to give comprehensive figures for 
either the number or capacity of these systems that 
transmit water power at pressures below 10,000 volts 
in North America, but this may be done for the electri­
cal supply systems of a single State. These systems 
in Massachusetts to the number of eighteen, in the 
present year, have generating equipments at water 
power stations with a total of more than 10,000 horse 
power capacity, all sending out energy at less than 
10,000 volts .  Compared with the 10 ,000 horse power 
of 1902, the electric lighting stations of Massachusetts 
contained water-driven equipment of only 685 horse 
power in 1 891 . No doubt figures from other St ates 
would show a similar growth i n  the number and 
capacity of these transmissions from water power at 
moderate voltages . 

Turning again to the transmissions at 1 0 ,000 or 
more volts,  they may be found scattered through 
twenty States, besides Canada and Mexico. The great­
est single water power system is that at Niagara with 
a capacity of 50,000 horse power in actual use and 
an addition of 30,000 horse power partly completed, 
The next largest plant is  .that at Colgate, Cal . ,  of 
15,000 horse power ; Chamblay, Quebec, follows with a 
plant of nearly 11 ,000 horse power, and then come 
the water-power systems at Hamilton, Ontario, and 
Snoqual mie Falls, Washington, with 8,000 horse power 
each, in capacity of electric generators . Not less than 
ei ghteen transmission systems have water-power 
equipments of 4,000 or more horse power capacity, and 
as many as fifty-five systems drive generators of not 
less than 1 ,300 horse power with water. Among the 
States, New York leads with a capaCity of nearly 
100,000 horse power in its electrical transmissions from 
water  power, but one-half  of this is at the Niagara 
plant alone. California is second in point of capacity, 
with about one-hal f  that of New York in its numerous, 
long transmissions. Utah, Montana, and Colorado fol­
low with. not less than 15 ,000,  1 2 ,000,  and 8,000 horse 
power capacity respectively in their systems of trans­
mission at above 1 0,000 volts from water powers. 

Cal ifornia leads in the use of high vol tage, having 
at least one system that operates at 60,000 volts. 
Montana has a transmission at 50,000 volts, and Utah 
and Michigan contain 40,000-volt systems. In Canada 
at least fO'ur water-power plants operate at 20,000 or 
more volts on their lines. Minnesota has one 30 ,000· 
volt transmission and Alabama another. At least two 
transmissions i n  New York are carried out at 20,000 
o r  more volts.  More than forty-five systems now 
employ 15 ,000 or mO're volts on thei r transmission 
l ines. 

Cal ifornia again l eads i n  the distances over which 
electrical transmissions are carried out. That State 
contains one system with 140 miles,  and another with 
145 miles of l ine between the water-power station and 
the point where the greater part of the energy is uEed. 
I n  Montana there is an electrical transmission seventy 
miles long. Utah has a transmission of 55 miles, 
and Washington two of 45 miles each. I n  Michigan 
there is a transmission l ine 46 miles l ong from a 
water-power plant, and Minnesota has a similar line 
of 28 miles. Electrical energy is transmitted 30 miles 
from water power in Alabama, 27 miles in New Yorl" 
20 miles in Maine, 25 miles in Colorado, and 3 7  miles 
in Ontario. 

The transmission systems of 10,000 or  more volts 
pressure show a range from 25 to 133 in the numbers 
of cycles per second of the al tern ating currents em­
ployed. The lower of these figures i s  the standard at 
Niagara, but probably i n  onl y  one of the other sys­
tems. One plant in Canada and one in Cal ifornia 
employ 13 3-cycle current. In a few other transmission 
systems may be found energy at 3 0,  38, 50, and 66 
cycles per second. The standard for most of these 
water-power transmissions, however, is  60 cycles per 
second . This general preference for the 60-cycle cur­
rent is due to the fact that it is suited to the operation 
of both arc and incandescent lamps as well as to that 
of induction motors. Moat of the pl ants operat ing at 
l ess than 6 0  cy('l .3 per second deviate the greater 
part of  thei r enr i!iy to the operation of motors. 

Of the 90 traJ .nissions at not less than 10,000 volts, 
only one is ( ,  -ried out with single-phase current. 
Three-phase Ii )S are the most numerous, comprising 
more than fifl v out of the total . About 39 of these 
high pressure :', :ns operate two-phase. I nduction 
motors, arc ar': i, :1ndescent l amps give equally good 
results on sy·,;,. of either two- or three-phase, but 
the three-phaf' rents have a small advantage as to 
the transmit. ( 
expected wi':, 
40 and 60 cy, " . 

,.ines. Great extensions are to be 
,- and three-phase currents between 
er second. 
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THE LATEST EDISON STORAGE BATTERY PATENT 

Thomas A. Edison was granted a patent on March 3 
last for an improvement in his reversible galvanic 
battery in which an allmline electrolyte and insolu­
ble electrolytically-active materials are used. The in­
vention relates particu'larly to the oxidizable element, 
and consists in the u�e of cobalt oxide, preferably 
mixed with metal lic  mercury or with metallic mercury 
and copper or silver, whereby a great proportion of the 
cobalt oxide is kept in electrical contact with the 
electrode and made electrolytical ly active in an alka­
line solution to form the oxidizable element on dis­
charge. The invention also consists in the comiJina­
tion of such an element with a suitable depolarizer 
furnishing oxygen on discharge in an alkal ine electro­
lyte, so as to form a complete reversible galvanic bat­
tery. 

In order to produce the new element, Mr. Edison 
says he prefers to proceed substantially as follows : 
"Dried oxalate of cobalt is fi rst produced in any 
suitable way and i s  ignited and kept at a low tem­
perature in the air  until it has been wholly decom­
posed to form the anhydrous oxide of cobalt. This 
oxide i s  then mixed with preferably about 1 5  per 
cent of preci pitated oxide of mercury if  an electrode 
is to be obtained composed of cobalt and mercury, O'r, 
if  desired, it may be mixed, preferably, with about 25 
per cent of finely-divided metall.ic copper and 6 per 
cent of 'precipitated oxi d e  of mercury i f  the 
resulting electrode i s  to be formed of cobalt and a 
combination of copper and mercury. These pro'por­
tions, of course, may be varied ; but those indicated give 
good results. By i ncreasing the portion of mercury, 
or of mercury and copper, a larger proportion of the 
cobalt is  rendered active ; but the increase in efficiency 
is  secured at a sacrifice of l ightness and economy. Sil­
ver may also be employed in place of the copper ; but 
it  possesses the objection of being toO' expensive at the 
present time for economical use. The mixture of  . oxide 
of cobalt and oxide of mercury or  of  oxide of  cobalt, 
metallic copper, and oxide of mercury is then mixed 
thorou ghly, formed into briquettes, and utilized in any 
desi red manner, preferably by being supported i n  perfor­
ated nickel-plated pockets or receptacles, which i n  turn 
are crimped in p03ition within plates o r  grids, as I 
have described'in patents already granted to me. 

"An electrode containing a mixture of cobalt and 
mercury, or  of  cobalt, mercury, and copper or silver, 
is preferably employed in an alkaline solution O'f, say, 
20 per cent of  potassic hydroxide in water, opposed 
to a depolarizing element containing nickel hydroxide 
as the active material mixed with foliated o r  flake 
graphite.  When such a combination has been charged 
and recharged several times, its average voltage is 
about 1 . 1 0  volts. When such a combination is  in a 
fully-charged condition, the nickel hydroxide is raised 
to a very high state of oxidation, and the cobalt is  re­
d uced so far as its active particles are concerned to 
the metallic state. On discharging, the nickel hydrox­
ide reverts to a lower condition of O'xi dation, while the 
metallic cobalt is oxidized. Owing to the relative ease, 
as compared to cobalt, with which mercury and copper 
reduce, the added mercury or copper, or  silver, i f  used, 
will be reduced to the metal l ic  state when the battery 
is first charged,  so as to procure good electrical contact 
between the active cobalt particles. Since the cobalt 
on di scharge oxidi zes much more readi ly  than either 
mercllry, copper, or  silver, the latter materials re­
main in metallic form, and their presence serves wholly 
to assist electrical conduction between the particles 
of the active material. 

"Although it  is preferable to add a readily-reducible 
metal , like mercury, copper, or silver, or a combina­
tion thereof, to the cobalt for the pu rpose of main­
taining electrical contact between the active mate­
rials, it  will be of cou rse understood that any insolu­
ble cond ucting material, preferably i n  flake form, such 
as flake graphite, can be used for maintaining the 
cobalt particles in electrical cO'ntact." 

• • • 
THE HEAVENS IN APRIL. 

BY HENHY NORUIS RURSELL. PH.D. 
There is no other season at which so many bright 

stars can be seen in our latitudes as at p resent. 
At 9 P. M.  on the 15th Orion is  almost due west, 

though very low down. His brightest star Rigel has 
already set, though the ruddy Betelgeuse still flares 
above. 

Aldebaran and the Pleiades shine on the right, 
while Sirius is  on the left. ProcYOl,;s above the I a.t­
tel', rather more to the southward, ,d Castor and 
Pollux are above Orion, higher sti l l .  

Capella l ies in the Milky Way i n  the no 'hwest. Regu­
lus, with the attendant stars of the Lion', 'is almost due 
south, with Hydra below him and Ursa Major above. 
Spica lies well down in the southeast, but is less con­
spicuous than Arcturus, which is higher up and farther 
north. Mars, which i s  about half way between Regu­
lus and Spica, surpasses them both in brightness .  

Northeast o f  Arcturus, beyond Corona Borealis and 
Hercules, Vega is once more visible, a few degrees 
above the horizon_ 

Scientific American 
There can therefore hardl y  be a better occasion than 

the pre5ent to mention some interesti ng observations 
that have recently been puhl ished by the Yal e Observa­
tory, regarding the parallaxes and distances of a num­
ber of these stars . As we have recently discussed the 
methods by which stell a.r parallax is  determined, we 
need now only state the results of Dr. Elkin's work, 
translating the parallaxes which he gives into the 
more intell igible form of distances in light-years. 

A light-year ( as most of our readers probabl y know ) 
is the distance which l ight traverses in a year's steady 
progress at the rate of 186 ,000 miles per second . It 
is about six mil l ions of mil l ions of miles, and is  some 
63,000 times the earth's distance from the sun, so that, 
on a map upon which the earth was one inch fro'll the 
sun, a l ight-year would be represented by one mile.  

According to Dr.  Elkin's observations, the nearest 
bright star in the ;lOrthern hemisphere of the sky is 
Procyon, wh ose distance is very nearly 10 light-years. 
Next comes Altair, at a distance of 14 l ight-years , and 
then Aldebaran, whose light takes 3 0  years to reach us.  
Vega and Capella follow, both about 4 0  light-years 
from us. 

As the stars' distances increase, it  becomes more and 
more difficult to determine them with any approach to 
accuracy. Dr.  Elkin's paral lax puts PO'llux at a dis­
tance of 60 l ight-years, but the probable error of the 
determination i s  such that it is as likely as not that 
the true distance may be as small as 40  light-years, or 
as great as 100 .  

The distance of Arcturus comes out 125  light-years, 
and those of Regulus and Betelgeuse abO'ut 140, but 
these must necessarily be very rough approximations 
indeed, as the whole paral lax is but 1-40 of a secO'nd of 
arc . Finally,  the measures show that Alpha Cygni is 
actual l y  farther away than the small stars which were 
chosen for comparison. Its actual distance is un­
known, but must be very great-probably several hun-

. dred light-years. 
We may add that determinations by other observers 

show that Sirius is' nearer than any of the abO've, 
its distance being 8% light-years, and that Spica is 
very remote-probably 100 light-years ; while Rigel 
seems to be even farther away. The far southern 
star, Alpha Centauri ,  which we never see, is  the near­
est of all-a little over four light-years . 

From photographic measurements it is found that 
the sun, if removed to a distance of five light-years, 
would appear as a star of  about the standard first 
magnitude.  As all the stars above mentiO'ned,  except 
Alpha Centau ri,  are beyond this l i mit,  they must all be 
in real ity brighter than the sun. 

When the differences i n  thei r apparent brightness, as 
wel l as in their distances are tal<en into account, it is  
found that i f  we take the amount of l ight emitted by 
the sun as a unit ,  then the light of Al pha Centauri 
i s  2 ,  that of Procyon 6 ,  of Altair 8 ,  of Sirius 25,  Alde­
baran 33, Pollux 100. Vega 125, and Capella 150.  The 
uncertainty of the distances of  the remote stars is so 
great that no reliable estimate of their light can be 
given ; but it  seems p rO'bable that Betelgeuse and Regu­
lus give fully 500 times as much light as the sun, 
and Arcturus, Rigel, and Al pha Cygni at least 1,000 
times as much, and perhaps much more. 

H is very clear that. the sun is only an inconspicu­
ous member of the stellar system . But it should be 
remembered that the stars we have been considering 
were selected on account of their apparent brightness, 
so that they are hardly fair specimens of the average 
of the stars. Some of the fainter stars whose paral­
laxes have been measured are found to give less than 
one-hundredth as much light as the sun. 

TIl E I'LA:-; ETH. 
Mercury is morning star until the 1 2th, when he 

passes behind the sun and becomes an evening star. 
At the end of the month he is  well placed for observa­
tion, near the Pleiades, setting after 8 P. M. ,  and should 
be easily seen. 

Venus is evening star i n  Aries and Taurus, and is 
very conspicuous, remaining in sight ti l l  after 9 
o 'clock. She is  increasing in brightness, and will con­
tinue to dominate the evening sky all summer. 

Mars i s  also very conspicuous, being in Virgo, just 
past opposition, visible all night, and by reason of his 
color and brightness, the most notable object in the 
midnight sky. 

Jupiter is morning star in Aquarius, rising at 3: 30 
A.  M. on the 1 5th. Saturn is  morning star in Sagit­
tarius, rising rather more than an hour before Jupiter. 
He is  i n  quadrature on the 30th. 

Uranus is  in Ophiuchus, and comes to the meridian 
at 4 P. M .  on the 1 5th. Neptune is  in Gemini and sets 
about midnight. 

TIlE MOON. 
First quarter occurs at 9 P. M . on the 4th, full  moan 

at 4 A. M. on the 1 5th. Neptune is in Gemini and sets 
19th, and new moon at 8 A. M. ,  on the 27th.  

The moon is nearest the earth on the 5th. farthest 
away on the 18th, and nearest again on the 30th. She 
is  in conjunction with Neptune on the 3d, Mars on the 
1 0th, Uranus on the 1 6th, Saturn on the 20th, Jupiter 
on the 23d, Mercury an the 28th, and Venus on the 29th. 
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On the evening of the 11th there is a partial eclipse 
of t.he moon, most of which is visilll e in the United 
States. thollgh the earlier phases OCCllr before the moon 
has risen . The moon enters the shanow at 5 :  34 P. M. 
Eastern standard time, and, as seen from Washington, 
rises eclipsed. The middle of the eclipse is  at 7 :  13 
P. M., by which time she is  visible as far west as Pitts­
bu rg. By the time she leaves the shadow, at 8 :  52, she 
can be seen from po·ints as far west as Denver ; and 
when she leaves the penu mbra, at 10, she is visible 
throughout the country. The eclipse is  very nearly 
total, as at the greatest phase all but one-fortieth of 
her diameter is  immersed in the earth's shadow. 

Cambridge. 
• • • I • 

SCIENCE NOTES. 

An interesting astronomical phenomenon was re­
cently witnessed by M.  Flammarion , the famous 
French observer,  at his observatory at Juvisy, in con­
nection with the casting of the earth's shadow on the 
moon. This phenomenon is sometimes seen in the 
east at the moment when twilight fades into night. 
On the occasion in question M. Flammarion noticed 
that the moonlight. notwithstanding its apparent inten­
sity, was too weak to permit the phenomenon's being 
seen except by the experienced eye. Th,e immense 
shadow of a greeni sh black color ascended slowly to­
ward the zenith. It was a regul ar circl e in form, sur­
mounted by a line of reddish l ight of weak intensity, 
a rising from the refraction of the light in the atmos­
ph ere. Though the sky was generally clear, it was 
t.raversed by a large number of small storm clouds, and 
the presence of the latter prevented the observer's 
measuring the l ight, in order to calculate thereby the 
height of the atmosphere. 

An interesting attempt is  to be made to locate the 
magnetic pole by mcans of a small boat, and a crew of 
eight men, under the command of Capt.  A rundsen . 
The boat is being fitted aut for the expedition at Chris­
tiania. and she will depend u pon propulsion from both 
sail and a small naphtha motor, of sufficient power to 
supply a speed of five knots per hour.  She will  carry 
a. reserve su pply of fuel sufficient for one hundred 
days' steady use, though of course she wil l  be mainly 
dependent upon her canvas. The expedition will set 
out in April next, and it  is intended, i f  possible, to 
remain in the ice four years. Owing to the diminutive 
size of the vessel , she will not Ve able to carry a large 
supply of provisi ons, but it has been arranged to ob­
tain further supplies from time to time from the Dun­
dee whalers. A shtion will  be set up and furnished 
with sel f-recording instruments, which will collect sci­
entific data. The members of the expedition will make 
journeys for geographical and other investigations.  

The g,-,vernment of the Punjab Province of I ndia 
has commenced an undertaking which when completed 
in five months' time will  be the largest bacteriological 
enterprise the world has yet seen-the inoculation of 
7 ,000,000 persons for p rotection against the plague, 
the only beneficial cou rse yet discovered to insure im­
munity from this disease. The superintendent of the 
laboratory at Bombay is to sUPIily plague serum at 
the rate of 50 .000 doses a day. The serum is being 
supplied from England in 14,000 flasks, and will  €Cl­
tail the manufacture of four huge steril izers costing 
$ 1 ,500 each, the planning of a new system of pipes and 
sinks for extra gas, and water, and chu rns. A very 
good idea of the preval ence of the disease in I ndia, and 
the high mortality that accompanies it ,  may be formed 
from the fact that i n  the third week of August there 
were 3 ,547  fatal cases. England has now been com­
bating this disease for nearly six years, an d no remedy 
attempted has proved successful except inoculation. 

Some fresh data has recently been gathered relative 
to the great Lisbon earthquake of 1 7 5 5 ,  when the city 
was destroyed and 80.000 people lost their lives, by 
fresh discoveries recently unearthed under the debris 
of the old city. Evidentl y Lisbon in former days was 
rich in costly temples, palaces, tombs and works of 
art, as the occasional discoveries of the Lisbon 
Archa'ol ogical Association testify. Recentl y a mem­
ber of this institution observed the capitals of a 
highly ornate portico projecting. in an excavation, 
close to th e spot where the tomb and remains of an 
i l l ustrious personage of ancient Lisbon were unearthed 
in 1900 ,  in the Al fama quarter. Excavations were 
carried out, a gate forced ,  and a beautiful mortuary 
chapel was unearthed, containing the tomb of a young 
girl , while within the tomb a skeleton clad in a coat 
of rich brocade ornamented with "gl ories," or repre­
sentations of "0 Espirito Sancto." was found.  The 
fabric is still perfe2t in color and fiber. and if proper 
care is observed it  may not deteriorate from exposure 
to the air. Further investigation has proved that this 
skeleton is undoubtedly that of the favorite daughter 
of King Al fonzo, the chil d  wife of Count Henry of 
Burgundy, grandson of  Duke Robert, who fought suc­
cessfully under King Al fonzo's banner against the 
Moors in Spain, and was rewarded in 1005 for his 
services by the monarch, with the hand of his daugh­
ter, with Portugal as her dowry_ 
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VESSELS MADE FROM QUARTZ AND SOME OF THEIR 

USES. 
BY PROF. JOHN TROWBRIDGE. 

For many years silk fibers were used to suspend 
tiny collections of. magnets in various forms of gal­
vanometers. At one time this method of suspension 
had great practical importance. for galvanometers pro­
vided with such magnets, placed 
on minute mirrors, were universal­
ly  employed in transmitting and 
receiving messages on submarine 
cables. 

All testing work in laboratories 
also depended on this use of sill ,  
fibers, for the cobweb-like filament 
permitted the slightest movement 
of the magnet of the galvanometers. 
There was, however, always the 
difficulty of the torsion of the fiber, 
which resisted the free motion of 
the magnet while it  was under the 
action of the electrical impulse, 
and also led to a per-manent set or 
deviation of the magnet from the 
true position of rest after the elec­
trical action had ceased. 

Scientific America� 
resisting extremely sudden changes of temperature, 
and vessels of any shape or size can be made from it. 
Time and money are the only considerations. Fig. 1 
shows vessels of different sizes and shapes which I 
have obtained by this process. The photograph repre­
sents them half the original size. The needle-like 
pieces are also shown. The tubes are built up from 

tubes lire employed, various lines appear which some 
have attributed to the impurities corning from the 
glass. Most glass, for instance, contains the metal 
calcium ; and two very strong calcium lines fall on 
the two most marked lines of the solar spectrum-the 
so-called great HH lines. When hydrogen is submit­
ted to stron g electrical discharges in glass tubes, two 

strong lines appear, which are also 
coincident with these great solar 
l ines ; and they have been there­
fore attributed to the calcium {'om­
ing from the glass. The use of 
quartz tubes, however, shows that 
these lines are gaseous and that 
the gas is also contained in the 
earth's atmosphere. The lines may 
be due to hydrogen or to an unsus­
pected gas. I am now investigat­
ing this question. 

The quartz tubes also allow the 
study of the invisible violet por­
tion of the spectrum of hydrogen, 
for quartz permits the passage of 
rays which glass completely inter­
cepts. A new region of gaseous 
lines is thus opened which has 
never before been brought to light. 
Under strong electrical discharges 
hydrogen shows dark lines as well 
as bright lines. These dark lines 
are due to a reversal on the photo­
graphic plate, and the phenomenon 
is of great importance in specula­
tions on the nature of the changes 
which are occurring on the sun 
and in the variable stars. 

....... 
A MECHANICAL STREET CLEANER. 

Prof. Boys was the first to sug­
gest the use of quartz fibers for 
delicate suspensions in the place 
of cobwebs or silk fibers. This 
suggestion has led to a remarkabl e  
improvement in electrical testing 
apparatus ; and in all forms of phy­
sical instruments in which suspen­
sions free from torsion are neces­
sary. The method employed by 
Prof. Boys, and followed by others, 
is to fuse pieces of quartz in  an 
oxyhydrogen blowpipe until a fairly 
large piece of amorphous silica is 
obtained. An arrow or dart is then 
made. One end of the dart is  pro-

Fig. I.-NEEDLE-LIKE PIECES OF 
AMORPHOUS SILICA, AND THE 
TUBES BUILT UP FROM THEM. 

Fig. 2.-SPECTRUM TUBES MADE FROM AMOR­
PHOUS SILICA. 

The disadvantages of all those 
methods of road cleaning which 
involve the direct removal of dry 
dust and refuse are so obvious that 

vided with a sharp iron point ; this is the head of the 
arrow. A piece of elastic is attached to a board, the 
ends about three feet apart. A piece of the fused silica 
is tied to the blunt end of the arrow ; another piece of 
this silica remains upon the operating table. The 
arrow is drawn back from the board a suitable dis­
tance. The two pieces of quartz are fused together 
in the blowpipe and the arrow is discharged, carrying 
with it  an extremely fine thread of the fused sil ica. 

These threads can be twisted many hundred times 
without showing torsion, and magnets suspended by 
them return absolutely to their position of rest. This 
amorphous silica has also another stil l  more remark­
able property, and the method of preparation has made 
it resemble a metal. 

Some remarkable advances have been made lately 
in the employment of quartz for vessels capable of 
withstanding very high t.emperatures without crack­
ing. It is well known that glass vessels must be an­
nealed with the utmost care in order to resist sudden 
changes of tem­
perature. A glass 
blower cannot put 
aside a piece of 
glass which he 
has heated with­
out first temper­
ing it in a smoky 
flame. Now ves­
sels are made of 
quartz which can 
be heated to a 
white heat and 
while in this con­
dition can be 
plunged into cold 
w a  t e r without 
s u ff e r i n g the 
slightest injury. 

The discovery 
o f  t h e n e w  
manipulation of 
quartz is due 
largely to Prof. 
Shenstone, 0 f 
Bristol ,  England, 
and the method 
he employs is as 
follows : 

Pebbles of Bra­
zilian quartz are 
heated to a red 
heat or even high-
er in a muffle furnace. They are then thrown into 
a vessel containing distilled water. The cleanest and 
purest pieces are selected and welded by means of 
the oxyhydrogen blowpipe into long pieces like knit­
ting needles. The quartz has now completely lost its 
crystalline character, and is not quartz, but amorphous 
silica. I t  has acquired the remarkable property of 

these. In the test tube, for instance, which is repre­
sented in the photograph, a white-hot coal can be 
dropped without breaking it ; it  also can be heated to 
a white heat and then filled with cold water without 
cracking. 

Fig. 2 shows spectrum tubes made for me from this 
amorphous silica. This tube was filled with hydrogen ; 
a piece of iron wire No. 36 gage was placed in the 
same electric circuit. The quartz tube is i l luminated 
by its own light, which is the most powerful artificial 
l ight which has ever been obtained. The duration 
of this light, in this case, was only one hund red-thou­
sandth of a second. The iron wire is shown intact, 
although no trace of it coul d  be found after the dis­
charge. It took a comparatively long time to melt 
the wire, and this was accomplished when the l ight 
had entirely died out from the tube. These quartz 
tubes have proved of great importance in my work 
on hydrogen gas submitted to very high temperatures. 
Glass spectrum tubes speedily cracked or disintegrated 

AN HYGIENIC STREET-SWEEPING MACHINE. 

under the powerful electrical discharges, but the 
quartz tubes withstood this high temperature without 
the slightest corrosion of the inner surfaces. By their 
use I have discovered new gaseous spectra which seem 
to me- to be of great importance in regard to various 
speculations in regard to the changes going on in the 
sun and other heavenly bodies. When glass spectrum 

it is scarcely necessary to point to them. Of the in­
numerable microbes which are set floating through the 
air by the brush drawn over dry ground, quite an 
alarming number must be carried into the respi ratory 
organs of animals and man, not to mention the multi­
tude which in one way or another reach vulnerable 
points of the system, after being whirled into the air 
with the dust. 

Various ways of avoiding these evils have been pro­
posed and put to the test. One machine designed to 
effect this and also to clean the road, was exhibited 
in the Public Health section of the recent Dusseldorf 
exhibition. The plan adopted is to sprinkle the road 
before the brush is sent over it, and to collect auto­
matically the mud gathered by the brush. We repro­
duce a view of this machine, which will help to make 
clear its construction. The machine, which is called 
the "Salus" street cleaner, is mounted upon two pairs 
of large wheels and a pair of small wheels in the front 
truck. Above this latter is lodged a water tank of 

about 200 gallons 
capacity, and on 

this again is flxed 
the driver's seat. 
Within easy reach 
of the driver is a 
tap which con­
trols the flow of 

w a t e  I' t o  the 
sprinkler, and a 

wheel, by turning 
which he can at 

wil l  raise or low­
er the broom. 
This latter con­
sists of two stiff 
portions at the 
sides, connected in 
the mIddle of a 
fl e x i b I e piece, 
which is kept 
curved, with its 
convexity toward 
the back. A com­
bination of gear 
w h e e l s a n d  
sprocket c h a i n s  
transmits the ro­
tation of the axle 
of the center pair 
of carriage wheels 
to the b roo m . 
Owing to the 

curved form of the broom the mud is  driven in toward 
the middle, collecting there upon a platform, which 
grazes the ground just in front of the brush, uniil it 
is forced along by a scraper. The action of this scraper 
is such as to rake the mud periodically upon the plat­
form toward a bucket chain, which is al so driven from 
the middle carriage axle. This chain lifts the mud and 
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deposit� it in a tank carried upon the rearmost pair of 
wheels. 

When the machine is traveling at a rate of three 
miles per hour, the broom makes 91 revolutions per 
minute, and each bucket of the chain pump makes 4.8 
journeys up and down per minute. The breadth of 
road sprinkled is about 8 feet. The sprinkler is found 
to be thoroughly efficient in preventing any 
dust rising even in the driest weather. The 
bristles of the brush are so chosen that the 
machine works without clogging on snowy 
ground. Any danger of obstruction of the 
chain pump is avoided by the comparatively 
small number of brackets. It has been esti­
mated that two machines of this type, wQrk 
ing one behind the other for 7 or 8 hours a 
day, perform the same work as 20 men 
working for the same length of time. Each 
machine requires one driver. A disadvan­
tage is perhaps to be found in the weight of 
the machine, which is considerable, but 
which has of late been somewhat reduced by 
the simplification of certain parts. 

•.• J. 
ELECTRICITY IN MODERN MINING 

DRAINAGE INSTALLATIONS. 
BY FRANK c. PERKINE!. 

The drainage of mines by electrically op-
erated pumps has now reached a stage of reliability 
and economy in America as well as in Europe. It was 
necessary on account of the size of the shafts to con­
struct the pumps and motors in parts which could be 
easily transported through these shaft openings and 
drifts. It was necess�ry for both the pump manufac­
turers and electrical manufacturers to make conces­
sions in the speed limits of their products. The poly­
phase induction motors for mining pumps are reduced 
ill speed for direct connection, and the design of the 
pumps now provides as high speeds as possible. The 
pumps designed by Prof. Riedler and the engineers 
of Ehrhardt & Sehmers, as well as those of the Breslau 
Engineering Works, of Europe, are operated at from 
100 to 300 revolutions per minute and are highly ef­
ficient for mine working. 

An electricall.y operated mining pump at Planitz 
has a Siemens & Halske alternating current motor 
placed at the center of the crank shaft with one 
plunger at each end, while in the case of the pump at 
the Ferdinand mine the motor stands on one side 
of a twin pump. The Planitz pump has a capacity of 
one cubic meter of water per minute at 145 revolutions 
per minute, the height of lift being 250 meters. A 
liquid starter is used with this alternating current 
motor. The ca­
pacity of the twin 
electric pump at 
t h e  Ferdinand 
mine is 1.5 cubic 
meters per minute 
a t  184 revolu­
tions per minute, 
the head being 
200 meters. At 
the latter mine 
there is  also in 
use a much larger 
e l ee t r ic pump 
driven b y  th e 
same t y p e 0 f 
motor direct con­
nected at the side 
of a triple pump 
which has a ca­
pacity of 5.5 cubic 
meters of water 
per minute at a 
speed of 146 revo­
lutions per min­
ute, the height of 
lift b e i n g 3 0 0 
meters. 
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mine drainage plant is therefore of higher efficiency 
and has greater reliability with lower working ex­
penses than hydraulic, steam, or compressed air sys­
tems. 

The Helios alternating current motor mining pump 
in the underground installation at Germania I. mine 
of the Gelsenkirchener Bergwerks-Aktiengesellschaft, 

A IAEGER ELECTRIC ROTARY PUMP. 

consists of a 160 horse power Drehstron motor 
mounted between the plungers of a compound twin 
pump. This pump was constructed by the Maschinen­
bauanstalt Breslau on the Bergman system, anll it 
has a capacity of 3 cubic meters of water per minute 
under a head of 160 meters. The polyphase motor 
built by the Helios Electricitats Aktiengesellschaft of 
Cologne-Ehrenfeld, operates at a speed of 180 reyolu­
tions per minute and is connected directly to a 2,200-
volt three-phase circuit. 

The Rateau-Gruben ventilator of the Germania I I .  
mine is operated b y  a 4 0 0  horse power motor o f  the 
three-phase type. This great ventilator is directly 
coupled to the motor, which runs at a speed of 238 
revolutions per minute and is driven from the same 
2,000-volt alternating current circuit directly without 
reduction by transformers. 

At the electric drainage installation carried out for 
the Hosch Steel Works at the Kaiserstuhl II. shaft 
at Dortmund a 750 horse power three-phase motor min­
ing pump was installed by the Maschinenfabrik Oerli­
Iron of Oerlikon, near Zurich, Switzerland. The motor 
frame of this machine is about 14 feet in diameter 
and 9:00 millimeters in width_ The motor operates at 
only 75 revolutions per minute on a pressure of 
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engine was fully loaded amounted to from 65 to 67 
per cent, which may be considered remarkably good. 

The high power mine pump working by electric 
power in Germany and throughout Europe has been 
carefully worked out and the alternating current slow­
speed induction motors of the polyphase type have 
done remarkably well in this service. 

The underground electric pumping plant 
of the Gliickauf shaft of the Zwichauer 
Steinkohlenbau-Vereines was installed by 
the Schuckert Company of Nurnberg. There 
are two Bergman Zwillingpumpe, each di­
rectly connected to a 220-volt three-phase mo­
tor. These motors operate at a speed of 180 
revolutions per minute and are supplied with 
current directly from the 2,000 volts poly­
phase power transmission line, although 
other machinery driven by electric motors in 
the mine has the current transformed down 
from 2,000 to 500 volts. In this plant, as well 
as nearly all of the large electrically oper­
ated mining plants in Germany, a large, well­
equipped, and economical power plant is in­
stalled above ground for supplying the neces­
sary power for use in the mines. 

Many of the mines of England are oper­
ated by electric power. Large numbers of 
electric hoists, pumps, cutters, and auxiliary 

mining machinery have been supplied by Ernest Scott 
& Mountain, Limited, and their prominent engineers. 
In England as well as in America and on the Con­
tInent of Europe direct-current motor-driven pumps of 
both plunger and centrifugal types are in use with 
both open and closed or iron-clad motors according to 
the location and their liability to be subjected to 
moisture and rough usage. 

The rotary pumps of C. H. Jaeger & Co., of Leipzig­

Plagw!' Z, are extensively used abroad, and in the 

Ameri�an mines the WortJington, Blake-Knowles, 

Dean .. , Goulds, and Allis-Chalmers types are com­

monly employed. The Risdon duplex and triplex elec­

tric pumps manufactured in San Francisco are largely 

used in the western part of the United States. They 

are double geared to reduce the speed and two motors 

are employed, as it is found impossible frequently to 

get very large machines down existing shafts. Where 

a special shaft for mine pumping is made, large motors 
are preferable, as they have much higher efficiency as 
well as lower speeds. Three Risdon electric triplex 
pumps driven by induction polyphase motors have been 

recently placed in an underground station with a ca­
pacity of 6,000 gallons per minute, the water being 
raised 1,000 feet. An extra large underground chamber 

is required f o r  
pumps of t h i s  
character but with 
large motors there 
is greater econo­
my of space. 

Taking the ef­
ficiency of the dy­
namo machines, 
electric c a b  I e s , 
and electric mo­
tors as tested at 
93, 97, and 93 per 
cent respectively. 
the useful effic­
iency of the com­
pie t e electrical 
plant is 83 per 
cent_ The high 
speed pumps have 

SIEMENS·HALSKE ALTERNATING CURRENT MOTOR DRIVING A MINING·PUMP IN AN UNDERGROUND INSTALLATION. 

At an ironstone 
mine in Y 0 r k -
s hire, England, 
which had been 
flooded, an elec­
tric pump of the 
centrifugal Scott 
& Mountain type 
was used. It was 
designed to deal 
with 1,000 gal­
lons per minute 
against a head of 
150 feet and ran 
at a speed of 700 
revolutions p e r 
minute, a 1 0 0 
horse power mo­
tor being used. 
The mine being 
flooded and the 
dip 3 inches to 
the yard, and it 
being necessary to 
have the pumps 
portable, this type 
of plant was sug­
gested. In prac­
tice the electric 
pumps were low­
e r e d  e a c h  8 0  
yards, which at 
3 inches to the 
yard is equivalent 
to a suction of 20 

an efficiency of 83 per cent and steam engine 85 per 
cent, so that the net useful efficiency of steam engine, 
generator, line, motor, and pump would be 50.5 per 
cent. The loss of condensation and leakage in a long 
steam pipe is very large and the steam must be kept 
up, while in case Lhe electric pump is stopped for 
short periods no current is being used. The electric 

19,000 volts. The present working of the electric 
pump requires it to raise five 'cubic meters of water 
per minute from a depth of 300 meters, but the outfit 
is designed to raise the same quantity of water at 
full load a height of 400 meters. The over-all efficiency 
of this pumping plant between the indicator and the 
water pumped to the shaft mouth when the steam 

feet vertical head. 

The inlet and outlet branches of the pump 
consisted of flexible rubber pipes, the total length 
over flangcs being 27 feet, so that the raisiug 
main was laid as the pumps were gradually lowered. 
After each lowering of the pumps three 9-foot lengths 
of pipe took the place of the positions where the elec­
tric pumps operated, the suction pipes then forming 
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the rising main. For English electric pumps operating 
under heads from 500 feet to 1,000 feet double gearing 
i s  very largely used. 

On one colliery in  the North of England a large 
quantity of water had to be pumped underground by 
dip pumps. The company originally drove the pumps 
by wire ropes from engines at the pit bottom. The ex­
isting pumps were converted into electric pumps 
driving through machine worm gearing from the 
motors to the pumps, eight outfits being equipped each 
with 6 horse power motors . It is stated that the an­
nual saving of the electric over the old method of 
pumping, after allowing for interest and depreciation, 
was such that the el ectrical machinery paid for itself 
in three years. 

I t  i s  general ly recognized as a fact beyond question 
that electricity is the most economical and convenient 
form of motive power for mine haulage and hoisting. 
It is especial ly suitable for pumping and ventilating 
installations on account of its flexibility, permitting 
ready extension and change as mining conditions fre­
quently require. 

During recent years the polyphase power transmis­
sion system has been introduced extensively and has 
been found to be a valuable means of supplying the 
necessary power for mining operations. Where the 
several shafts of a mine are located more than a mi l.e 
apart, the latest practice is to establish a main generat­
ing station near one of the main shafts where sufficient 
power is  generated to supply the entire mine including 
al l  of the shafts. The two-phase or three-phase alter­
nating cu rrent is generated at high potential directly 
by the generators, or the potential is raised by step-up 
transformers for transmission and again reduced in 
pressure at the various shafts for distribution in the 
mine. 

From the sub-stations at each shaft highly insulated 
lead covered and armored cables conduct the current 
to the electrically driven drills ,  ventilators, pumps, 
and hoists. While at present the di rect current is con­
sidered most practical for electric mining locomo­
tives, the polyphase machines are coming into use 
rapidly and are growing in favo r. The present neces­
sity in some mines of having direct cu rrent for use 
with certain classes of el ectrically operated mining 
apparatus is  met at polyphase installations by provid­
ing rotary converters at the sub-stations or motor-gen­
erators, changi ng the alternating current to a continu­
ous current of any desired voltage wherever required.  

The polyphase system has been in operation with 
great success at the mi nes at Karwin.  The main gen­
e rating station is located at the Hohenegg shaft, where 
there are in operation an electrically operated pumping 
plant, 110 horse power ventilator, and hoisting ap­
paratus. For supplying current to the Albrecht shaft 
at Peterswald.  more than three miles away, and the 
Gabriel mine at Karwin, the current is  raised to 
10,000 volts pressure and reduced in voltage again at 
the shafts. 

• ' e ,  • 
Typho i d  Fever Seril ln . 

A typhoid antitoxin serum invented by Dr.  Al len 
Macfayden and indorsed by no Jess a person than Lord 
Lister is the latest medical discovery. Dr.  Macfayden 
is the Director of the Jenner Institute of Preventive 
Medicine. Briefly stated, Dr. Macfayden's discovery 
consists in this : He has found that by crushing the 
cells of the typhoid bacillus in  liquid air, the inter­
cel lular juices are not only obtained without living 
organisms, but are also rendered highly toxic. When 
injected into living animals, these juices produce a 
blood serum which acts as an antidote a.gainst the 
poison generated by the typhoid bacillus.  The novel 
feature i n  this process i s  the use of l iquid air,  the 
function of which is  not ful ly  understood as yet. 

• • • • • 
A Prophecy of the Fall nre of O u r  Coal S u p ply. 

In a lecture before the National Geographical Soci­
ety, Prof. C. D.  Walcott, Director of the United States 
Geological Survey, said that the anthracite coal fields 
of the United States would be exhausted in sixty years 
at the present rate of consumption and that by the 
year 2203 the bituminous coal fields will also be worked 
out. After this the country will be compelled to secure 
its fuel supply fmm the lignite beds of the West. 

• 1 ' 1  • 
A Bar·teria Safe t y  Lanl p .  

News has been received from abroad that Prof.  Hans 
Molisch, of Prague, has discussed a new use for bac­
teria. In a communication to the Vienna Academy 
of Sciences, he described the specifications of a mining 
lamp, the l ight of which is  supplied by luminous bac­
teria. The lamp consists of a glass jar lined with 
a compound of saltpeter and gelatine previously inocu­
lated with bacteria. In the culture thus constituted, 
bacteria developed prodigiously, in two days caUSing 
the jar to be illuminated with a bluish green l ight 
which lasted for several days and gradually disap­
peared in about a fortnight. The light is  cold and 
harmless. Faces can be recogniJled, it is  sa id ,  for a 
distance of two yards and large type can be read by it .  
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A u tonloblle N e 'V8. 

The I nternational Gordon-Bennett cup race, which 
was run last year as a part of the Paris-Vienna contest, 
will this year be heln in I reland on a circular course. 
The total distance to be covered is 1 3 1  miles. The race 
wil l  be started in  the early morning hours of July 9. 
America i s  to be represented, for the first time, by a 
team of three chosen by the Automobile Club from 
among the winners in  some competitive trial races, 
which wil l  take place the middle of April.  

The Automobile Club of Great Britain has planned 
an endurance run for 1903 which will be more severe 
than anything ever before attempted, says the New 
York Sun. It wi l l  l iterally test the limit of reliability, 
for no stops whatever are to be allowed for, and an 
operator may not even clean his vehicle. Every 
minute spent in  examining, oiling, or in any way 
touching the machine, except to regulate its 
speed and guide it ,  will be penalized. The run wil l  
be one of 1 ,000 miles  and will  be run on successive 
days, starting ann finishing at Crystal Palace. When 
an operator starts out he will take an observer with 
him who will make the notes that will cost him marks. 
Not even punctures or blocked ro-ads or railroad 
gates wil l  be accepted as non-penalizable causes . Every 
one must take his chances . When the machines come 
in at night, the operators must jump out and leave 
them without doing a thing. The club's stewards wil l  
take charge of the competing vehicl.es at the gate of 
the garage. If the machine must necessaril y  be oiled 
or  tinkered, th e  operator must do it  in  the morning 
and be penalized one mark for every minute he spends 
at it .  He positively must not wash off the mud. Au­
tomobilists in New York are inclined to think that 
the time i s  now ripe for some arduous test of this sort 
in  this country, according to what a couple of them 
said recently.  

I n  the present stage of the development of the auto­
mobile,  the pneumatic tire is  the weakest and most un­
satisfactory part of the vehide. The cost of t ire re­
pairs aUfI n�placements i s  frequently the heaviest run­
ning expense of the vehide, while the delay and incon­
venience often caused by the failure of a tire cannot 
be measured in money. This is  especially true of the 
large and expensive ti res used on the heavy, fast ma­
ch ines, which w€ar most rapidly and are most costly 
to replace. These tires cOot from $40 to $79 each, a set 
o f  four costi ng from $ 1 6 0  to $316 .  A set for a l ight 
earriage of the runabout type costs from $50 to $80,  so 
that the expense of these very necessary parts of the 
vehicle is apparent. Of late, says the N.  Y. Times, the 
experiment has been tried of substituting solid tires on 
the rear wheels for the pneumatic ones, and the re­
sults are said to have been very satisfactory. The 
vibration was not increaseu to an uncomfortable degree, 
and the tractive force of the veh icle,  especial l y  on a 
hi l l ,  was much increased. Hil ls  which could not :"e 
c limbed w i th a vehicle fitted with pneumatic tires on 
all  four wheels, were surmounted when solid tires were 
placed on the rear wheels. It  is  believed by persons 
who have studied the matter that there are but two so­
lutions to the problem . One is to make the pneumatic 
tire absoi lltely puncture proof by using a metallic or 
otherwise protected tread , and the other is  to substitute 
a mechanical device between the frame and the body of 
the vehicle which will  take up all the jars of the road. 
Much worl, h as been done along both l ines, but with­
out success so far. 

. . . .. . 

An important congress has been held in London by 
the officials of  the various great trunk rail roads of 
Great Britain relative to the adoption of electric trac­
tion upon their different systems. The most i mportant 
poin t discussed was concerning the position of the 
current rail in  connection with the ordinary two rails, 
its  d istance therefrom, height, and position. As elec­
tric traction for trunk rail roads is on the eve of 
introduction in Great Britain this congress was assem­
bled to prevent various standards being adopted u pon 
the different systems, which would thus seriously in­
terfere with intercommunication between one com­
pany and another to the detriment of their welfare and 
traffic. By the adoption of one standard common to 
all  the railroads, electric locomotives and trains could 
be as easily run over various systems as the present 
steam l ocomotives achieve the same object. Those 
rail roads which are al ready introducing electric haul­
age upon certain sections of thei r roads are adopting 
different standards according to the amount of space 
available for the placing of the current rail, and al­
though the difference is  only a matter of one or two 
inches, yet it  is of vital importance that they should  
adopt measurements which wil l  be easily applicable 
to the other systems. This step is imperative, as M r. 
Yerkes' electrification of the London underground rail­
road i s  in  progress, and, as the trunk railroads have 
running powers thereon, the latter will have to adopt 
el ectric locomotives, since no steam l ocomotives are to 
1)(' permitted in the tunnels after the conversion to 
electricity IS completed. 

Englneerin� N otes. 

The ore-carrying trade of the past season on the 
Great Lakes was the greatest ever known, and active 
preparations have already been commenced for a still 
greater one next year, when the total tonnage will,  it  
i s  anticipated, reach 29,000,000 or even 30,000,000 tons. 
The United States Steel Corporation is about to place 
an order for twenty of the largest ore-carrying vessels 
ever constructed, each with a capacity of 9,000 tons. 
Orders have been given to double-track the l i ne of the 
Bessemer Railroad from Conneaut to Bessemer. This 
line i s  controlled by the Carnegie company. 

A new type of file, specially devised for working upon 
gun metal , has been introduced into the engineering 
d epartment of the Chemin de Fer du Nord, France. 
The feature of this tool which distinguishes it  from 
the general type of file, is  a series of shallow channels 
which cross its face diagonally at an angle of 30 deg. 
and placed about half an inch apart. The raised por­
tions of the surface of the file between these chan­
nels are occupied by the teeth of the tool .  The ad­
vantages of the file are that it clogs less rapidly, and 
can easily and quickly be resharpened on the sand­
blast, while it  increases the work of the engineer who 
uses it  in connection with gun metal filing, by 3 0  
per cent. 

Almost every day brings forth some evidence of the 
extreme durability of the pressed steel car. A few 
days ago in Pittsburg, one of these cars while being 
shifted was sent down a track which ran close to a 
stone wall of very substantial construction in the Pan­
handle freight yards. The brakes failed to work at the 
proper time and the car crashed into the bumper with 
terrible force. The upper part of the car was forced 
over the bumper against the stone ' wall,  which was 
cracked in four places and which had every appear­
ance of being r'eady to fall when it  was taken down. 
The car was not seriously damaged ant.! on being placed 
on the tracks again was able to resume its trip without 
any attention whatever. 

The new rail mill at Ensley, Ala., has been recently 
started, and the announcement i s  made that it  i s  ready 
to take orders for immediate and future del ivery for 
basic open-hearth steel rails .  The operation of this 
mill  is part of a gigantic industrial programme which 
has been carried out at this point by the Tennessee 
Coal and Rail road Company, and it  indicates a great 
stride in the advancement of the iron and steel indus­
try of the South. Ensley, which is practically a suburb 
of Birmingham, is now one of the most promising 
towns of the South, a considerable population having 
been attracted to the place by the extensive steel and 
iron works which have been establ ished there within 
the past few years. 

The Transport comments upon the failure of German 
locomotive manufacturers to fnlfill expectations as to 
time of delivery of locomotives for the East Indian 
Railway. The reasons put forward by Indian railway 
companies for giving locomotive orders to German In­
stead of Engl ish builders was quicker delivery and 
saving in cost. The latter is considered a relative term, 
and the truth of it  cannot be tested nntil the foreign 
locomotives have been at work. The other reason has 
proved to be fallacious. I n  September, 1901, the East 
Indian Railway ordered forty engines from a Ger­
man firm, which were to have been del ivered in August, 
190 2, on the ground that thirty-nine weekS and £ 3 0,000 
would be saved.  The fact is that up to the middle 
of October none had been delivered at all ,  and com­
pletion of the contract is not expected until the end 
of the year. A year ago the Assam-Bengal Railway 
ordered ten engines from Germany, to be delivered 
in  Apri l ,  1902, but not one of them has yet been deliv­
ered ; nor were the twenty-two German engines ordered 
by the Bombay, Baroda & Central India Railway de­
livered within the forty-two weeks promised. 

Modern Machinery contains some i nteresting facts 
about the minuteness of some of the screws made in 
an American watch factory. It  takes nearly 130,000 
of a certain kind to weigh a pound.  Under a micro­
scope, they appear in their true character-perfectly 
finished bolts. The pivot of the balance wheel is only 
one two-hundredth of an inch in diameter, and the 
gage with which pivots are classified measures to the 
ten-t ho.usandth part of an inch. Each jewel hole in 
which a pivot fits is  about one five-thousandth of an 
inch larger than the pivot to permit sufficient play. 
The finest screw for a small-sized watch .has a thread 
of 260 to the inch, and weighs one one-hundred-and­
thirty-thousandth of a pound. Jewel slabs of sapphire, 
ruby or garnet are first sawed into slabs one fiftieth of 
an inch thick and are shellacked to plates so that they 
may be surfaced .  Then the individual jewels are sawed 
or broken off, drilled through the center, and a depres­
sion made in the convex side for an oil cup. A pallet 
jewel weighs one one-hundred-and-fifty-thousandth of 
a pound ; a roller j ewel a l ittle more than one two­
hund red-and-fifty-si x-thousandth . The largest round 
hairsprin� stull is  four-hundredths G'f an inch in diame­
ter and about nine-hundredths of <ttl inch in length . 
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lU a rgillal Efficicncy i ll 'Var .... i! .... 

To the Editor of the SC lEXTH']C AMEIUCA"' : 
I wish to say a few words regarding a subject which 

I do not think has received the attention it deserves 
among naval arch itects . I refer to marginal efficiency 
in warsh ips, which we may define as the ability of a 
ship to lI'.aintain her fighting efficiency against illi­
provements in armor and ordnance. Fighting effi­
ciency is h ere l imited to the ability to give and with­
stand hard blows. Hence all-around efficiency must in­
clude marginal efficiency, speed , bunker capacity, sea­
worthiness, etc. ; and it  follows that, other things 
being equal, the ship with the highest marginal. ef­
ficiency is the best type of fighting craft and the most 
economical investment. We may i l lustrate the practi­
cal working of the theory from past experience. 

Ten years ago we placed 8-inch B.  L.  rifles on th� 
"Oregon," while contemporaneous foreign craft car­
ried no medium-cal iber guns larger than the 6-inch. 
To-day, owing to the introduction of the Krupp pro­
cess, the latter weapons cannot penetrate casemate ar­
mor of mod erate thickness at the ordinary battle ranges, 
but the "Oregon's" 8-inch guns, with smokeless powder 
charges, are still  equal to the task . The "Oregon's" 
rr,arginal efficiency was good, v.' h i l e  the foreign ships 
had none. With this i l l ustration as a basis, we may 
proceed to dE fine the l imits within w;lich marginal etli· 
ciency holds good .  

I think w e  m a y  safely ass u m e  t h at t h e  narrower tha 
theory, the ea� icr will be its pract ical appl ication. 
HEnce I pro pose to limh i t  "imIJly to side armor and 
guns of m e d i u m  caliher. Ne:uly al l first-class, armoreJ 
ships mount two or four guns of from 9 to 1 2  inches 
bore. Furthermore, water-line protection has advanced 
so far that "it  is  only by luck or by indirection that a 
modern battleship can sink another by gun fire alone." 
For these rEasons we may banish belt arn;or and the 
heaviest tu rret guns to the broad realms of al l-around 
efficiency. Since the province of gun fire is  practi­
cally confined to the destruction of gun positions and 
gun crews, the protection afforded the major portion of 
the factors is of the greatest importan ce .  This "major 
portion" is undoubtedly concentrated behind the side 
a rmor above the belt. and its offensi ve power is  cen­
tered in the m edium-ca liber guns of the main battery. 
Here. then, margi nal efficiency comes into play. 

As regards ordnance, r wou ld set the highest mar­
ginal l imit at the 8-inch, 5 0·caliber rifle ; and the ' l ow­
est at the 6-inch, rapid-fire of 3 ,500 foot-seconds muzzle 
energy. To exceed this l imit involves an excess of 
weight and clumsiness on the one hand and a deficiency 
of penetrative power on the other. For correlative rea­
sons I wou l d  �et the maximum thickness of side armor 
at 7 Y� incl,es ( Krupp ) and the minimum at 6 inche;;; . 
On a given digp1 acement, of course, it is necessary to 
strike a balance somewhere between these l imits of 
ordnance and protection, and the skill  of the naval 
architect will appear in his ability to do this. I f, for 
the same weight that gives us a battery of sixteen 6-
inch rapid-firers protected by 6 inches of armor, we may 
h ave eight 7-inch guns protected by 7 inches of armor, 
it  is  apparent that in a duel at a range of 2,000 yards 
the 7-inch aggregation would be victorious, and hence 
would have the greater marginal efficiency. From this 
it  will be seen that the improvements which govern 
m arginal efficiency are not limited to new inventions, 
such as, for instance, smokeless powder and Krupp ar­
mor. Structu ral changes are of importance. The in­
t roduction of the so-called "box battery" has nullified 
the marginal efficiency of the English ships which 
carry their guns iu a number of single casemates. Sim­
ilarly,  ships which offer no protection against shells 
t.hat might enter and bu rst underneath thei r gun poci­
tions cannot be said to possess marginal efficiency. 
Such vessels,  however, are not necessarily inefficient, 
for "et tu quoque" tends to equalize matters. 

Protected cruisers have no marginal efficiency. The 
present type of armored cruiser has little, i f  any. It 
might easily be obtained in this class of vessels by i m­
provements on the design of the "Vittorio Emanuele." 
I f, by raising that ship's displacement to 14 ,500  tons, 
she could be provided with sufficient side arrr,or to o b­
v iate the bursting of 6-inch shel l s  underneath the tur­
rets on the main deck, her marginal efficiency would he 
excellent. A comparison of such a craft with our own 
"Tennessee" emphasizes what has been said above, 
n amely, that with other things equal , the ship with the 
highest marginal efficiency is  the best fighting machine 
and the most economical investment. In this case 
"othEi' things" would he just abou t eq ual.  But at the 
ordinary fighting ranges the "Vittorio Emanuele's" 8-
inch sb ells would go crashing through the "Ten nes· 
see's" 5-inch side armor, while  the l a tter ship's 6-inch 
ra pid-fires would  be ahsol utely ineffective against the 
Italian's gun pORitions. Moreover, the "Vittori o  
Emaliuel e's" 8-i n ch rifles give h e r  a substantial mar­
gin of power as an offset to the next improvement in 
armor. The same cannot be said of the "Tennessee',," 
6-iuch rapid-firers. 

Scientific Am.erican 

M arginal efficiency den .. ands that we should be as 
forehanded as possible in the matte r of improvements. 
For this reason it would seem to be a short-sighted 
policy which limits the l ength of our present 7-incll 
guns to 45 calibers. In the natural cou rse of ordnanee 
development, the 50-caliber, 7-inch rifle is bo-u nd to ap­
pear. We should increase the marginal efficiency of 
the "Connecticut" and " Louisiana" by giving them 
guns of this l ength of bore. Furthermore, it  would lJe 
expedient to banish the 6-inch ra]Ji d-firer from the bat­
teries of our armored cruisers ; for, according to our as­
sumed standard of efficiency, that weapon constitutes 
the lowest marginal limit, and against adequate pro­
tection its rapidity of fire is of no avai l .  It is poor 
economy to build ships costing about $7,000,000 apiece, 
only to have their fighting powers heavily discounte(] 
by a comparatively sl ight advance in the development 
of armor and ordnance. 

In conclusion, it  would be well to note that the sub­
n,erged torpedo is a powerful auxiliary to margina I 
efficiency. In the laRt stages of a hard-fought engage­
ment, a fast battl eship might resolve herself into a 
torpedo boat, and in this manner accomplish what she 
could not do by weight of gun fire alone. The ausence 
of torpedoes on our latest ships renders them particu­
larly l iable to this form of attack . It is earnestly to 
be hoped that in futu re designs the defect will be 
remedied.  P.\ \ ·L  D .  EIDDIO C-; H. 

285 Meridian 
2,  1903 .  

Street, East Boston, Mass. ,  February 

• •  I • 

'rite N a ill i ll� of H a t t l c frd l i llS.  

To the Editor of the SC I EX Tl F H '  A� I E Hl CA X : 
I have not seen i n  your paper, or any other, any 

reference to thl' abslI rcl hlunder made i n  naming the 
fou r coast dcfen�,c monitors recently built  for the 
navy after the States. 

I t  is  also a mistake though not so- hall a one, to 
Harne the eight armored cruisers now !millling for 
the States. 

The re6ult is  that only eight or nine names of  States 
are left for futu re hattleships. and t h ese w i l l  he lIS�rl 
up in two or three years at the present rate of lmi l ll· 
ing.  

As none of the armored cruisers have heen launchefl ,  
i t  is  n o t  too late, I suppose, to nave their names 
changed to that of large cities, corresponding to the 
" New York" and ' ·Brooklyn . "  

I n  t h e  case of t h e  monitors t h e  I ndian names l ilw 
our present monitors would have been admirably 
suited to them. 

Is i t  not possihle to correct both these hlunders by 
i mmediate agitat ion ? J. P \ ( · IU:IUXll.  

Salem, Mass. ,  March 10 ,  1903.  
... . . .. .. 

Til e " E "nlc " a l d n " H ll d  tlHl " C b n ,· J cst o ll." 

To the Editor of the SC IE XT lFl(' A M I,U[( 'AN :  
I notice in your l ast issue remarks on cruisers by 

Mr. Daniel M.  Coffin, Jr., in which he compares the Els­
wick-bu ilt  "Esmeralda" to the U.  S. S. " Charleston ; "  
and I would like to say that while I am a very great 
admirer of Armstrong's designs, yet to a certain extent 
some of their vessels seem to me to partake of the na­
ture of "freak" ships. I perfectly agree with your re­
marks on the subject, viz . ,  tb at to rightly compare two 
vessels one must not only take into consideration the 
four great essential qual ities, speed, radius of adion, 
gun power and defensive armor, but, also, as you say, 
we mEst take account of stores, ammunition, gun 
mountings, ability to handle ammunition quickly. I 
m i ght add structu r,ll strength and the best possible 
model for the best possible ship in a seaway. 

One vast superiority the "Charleston" would have 
over the "Esmeralda" would be her ability to fight her 
batteries in a heavy sea, affording as she does a much 
steadier platform for her guns ; whereas the "Esmeral· 
da" must in a seaway be a very wet ship. A ship with 
the proportion of beam to length of the "Charleston" 
class would be, or ought to be, a much more weatherly 
ship than the "Esmeral da." Then again, as you have 
pointed out, most of the "Charl€ston's" heavy guns are 
behind armor, whereas the "Esmeral da's ," all  being in 
open battery, in a close action would soon be complete­
ly disabled, even by common shel l .  Speaking of Brit­
ish ships being undergunned, I must admit that they 
all, or at least some types, are. But in  the line of ar­
mored cruisers , I don't think it can be said that the 
"Black Prince" and " Duke of Edinburgh " class are. 
These ships are the first that have been designed by 
Mr.  Watts, the new chief designer, since the reSignation 
of Sir Will iam White, and they show a marked change. 
Their dimensions, etc . ,  are as foll ows : Length on water 
line, 500 feet ; beam, 73 feet ; mean draught, 26 feet ; 
displacement, 13 ,500 tons ; speed with 24,000 indicated 
horse power, 2 2 1h  knots. They are to be armed with 
six 9.2 B.  L.  45-caliber guns. ten 6·inch Q .  F .  guns, be­
s ides  the usual number of il·ineh and mach ine guns . 
pIa per! as follows : one eaeh 9 . 2  fore all ll aft on the axi s  
o f  ship i n  a n  armored tllrret ; t h e  other fOll r o n  each 
bow and quarter in turrets, and the ten 6-inch in a 
central battery. The armor on turrets will be 7·inch 
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Krupp. The side armor of central battery extends in  
width from 5 feet below water line to the main deck, 
thus forming a continuous proteption for 6-inch guns 
with spl inter bulkheads between. I t  can thus be seen 
that these are very powerful ships, and cannot be cal led  
under-gunned. I might also  say that the battery is al l  
quick-firing, as three rounds per  minute have easily 
been fired from 9 .2-inch guns under strictly service con­
ditions, and as many as four and five rounds per minute 
have been obtained. 

W. R. SH UTE. 
Hal ifax, Nova Scotia, February 4 ,  1903 .  

J<' u rther I n fo rlli a t i o ll  o n  lll u i J'l. end- L odl!:c 'Vire]e� .. 
'.·eJ egral''' )� S y stelli. 

An interesting attempt to prove the efficacy and prac­
ticability of the wireless telegraphic system invented 
conjointly by Prof. Oliver Lodge and Dr. Muirhead is 
being made by the Eastern Extension Tel egraph Com­
pany, of England, which has equipped its two new 
cable vessels to be disr: atched to the southern seas with 
this apparatus. These two cable steamers, named 
" Patrol" and "Restorer" respectively, have been spe­
cially designed to accomplish the work concerning the 
up-keep of the enormous stretches of cable laid and to 
be laid between the continents of Asia and Australia. 
They will  not return to England until they have been 
absolutely worn out and are unfit for further service, 
when they will  be relegated to the scrap heap. The 
ships are strongly constructed in view bf the excep­
tional nature of their employment, and their equip­
ment is of the latest and most approved design. Each 
ship is provided with fou r huge tanks with a capacity 
of nearly 28,000 cubic feet, to contain the cable , and 
very powerful gear i s  fu rnished for picking up a broken 
and damaged line, and for paying out. The ships are 
replete with numerous instruments for testing pur­
poses, while by an ingenious arrangement the position 
of a break, al though considerably distant from the 
position of the ship, can be gaged to within fifty yards. 

The object of the wi reless telegraphic installation 
is to ' enabl e the vessels to exchange communication 
with cable stations. By means of this equipment it  
wil l  be able to stop ships on their way home from 
repai rs, and direct them to whatever point they are 
required, thereby not only saving expense but enabling 
communications to be re-opened in  a sho·rter time than 
would be possible if  the ships were not provided with 
this apparatus. I t  may be mentioned that the Eastern 
Extension Cable Company al ready has a permanent 
wi reless telegraphic installation at Porth Curnow, its 
chief land station in Cornwall .  I t  is  proposed that 
the " Patrol" shall be stationed at S ingapore, and the 
" Restorer" at Adelaide, at which ports the company 
has depots for the storage of cable. The tanks of both 
vessels are fully loaded partly with spare cable to be 
landed at the depots, and al so with a cable to be laid 
for the Netherlands government betwelln Balikpapau, 
in Dutch Borneo, and the I sland o·f Celebes. The cable 
is about 650 miles in length. 

• 1 • • • 
Propo .. ed Raihvay in Crcte. 

The autonomous government of Crete has decided 
to build a rail way of 100 kilometers in length from 
Candia to the interior provinces on the plains of Mes­
sara. The road will serve the purpose of transporting 
the products of the interior to the port of Candia. 
Th ree European engineers have been engaged ttl make 
the neces3ary su rveys and topographical drawings. 
Their work wil l  be completed by the end of March. 
The road will be built in accordance with the data thus 
col lected . I t  may be that some American engineer may 
care to undertake the building of the road . He can 
obtain the necessary information by addressing the 
firm of Richard G. Kruger, Candia, Crete. 

• • • • •  
Thc C u rr c n t  S U l' I.]eln c n t .  

The leading article of the current S l"I 'I'LE � I E X T ,  No. 
1 4 2 1 ,  is an i l l ustrated description by H. A. Crafts of 
the fioo-d reservoi r at Fo�sil Creek. Mr. J. D.  Geddes 
continues his description of photography as applied to 
il lustration and printing. The paper by Messrs, Hut­
ton and Petavel on high temperature electro-chemistry 
i::; likewise continued. Fabry and Perot recently com­
municated to the Academie des Sciences a paper on a 
source of intense monochromatic l ight. The paper 
is  translated. Fred. T .  Jane presents another insklll­
ment of the Naval War Game, describing a torpedo 
action off Key West involving mutual destruction . W. 
S .  Blatchley and W. H.  Sheak give an account of Tren­
ton Rock petroleum. The strange animal discovered 
by Sir Harry Johnston in the heart of Africa, and 
called by naturalists "Okapi ,"  seems to have bee:a 
known to Egyptians, i f  Prof. Wiedemann is  to be be­
lieved. The Professor has ingeniously .compared the 
l i ving okapi with Egyptian conventional pictures of 
gods, and has shown that the head of the god Set is  
a .  ('opy of that o-f the okap i .  Prof .  Wied emann's article 
is publ ished in this S l " I·I'LE � n : X T .  The Consular Notes 
and Selected Formula) and Trade Notes and Re�ipes 
are also published . 
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AMERICAN RAILW AY SL AUGHTERS AND 'BRITISH 

RAILWAY SAFETY. 
BY FREDERICK MOORE. 

On tbe railways of the United States in a recent 
three monihs there happened 1,481 collisions and 877  
derailments. In these 5 1  passengers were killed and 
751 injured, 35 mortally. Adding to this list the num­
ber of pedestrians run 
over at crossings-in which 
America has a specialty­
and the employes kil led 
and injured, the figures 
Teach 274 and 2,089 re­
spectively. The record of 
the United Kingdom aver­
ages one-sixth that of the 
United States, but 1 901-
a high-figure year in the 
States-is boasted of in 
England ; not a single pas­
senger was killed. 

American has 200,000 
miles of rail way ; the 
United Kingdom 23,000. 

Scientific American 
On the poor lines the freight trains are side-tracked 

to let the passengers fly by. Interlocking switches 
and signals are too expensive, and the swing of the 
switches back to a straight course after the siding 
has been taken is left to the brakeman of the freight. 
A freight train will generally slow down while passing 
-it has no schedule to run on-but when a "double 

at Essendine a freight train on the perfectly equipped 
Great Northern of England took a siding which 
ended abruptly. At full speed the train ran up the 
hill at the side of the roadway until an incline so 
steep was reached that the engine was hurled back 
in the mud, turned over on the tracks below. 

Accidents due absolutely to man bear exactly the 

The British roads cost 
to construct $200,000 per 
mile, more than three 
times the investment in 
America_ Sixty per cent of 
Great Britain's railways 
are double-tracked, about 
five times the percentage 
that exists in the United 
States. The older country 
has about fifteen times as 
much block system, con­
siderably more interlock­
ing switches and signals, 
and far less of the violent 
forces of nature with 
which to contend_ Had 

THE W RECK AT L ITTLE BYTHAM:. THE TRAIN LEFT THE VIADUCT BECAUSE OF THE SPREADING 
OF THE RAILS. 

same proportion to the 
whole-about fifty-five per 
cent-in both countries. 
Other than severe fogs, 
the British trainman has 
not to contend with the 
severities of nature which 
his America.n contempor­
ary must face. Torrential 
streams that swell from 
placid brooks in a night 
annually carry away hun­
dreds of bridges, and, 
without warning, weaken 
the- support of others to 
such an extent that they 
will no longer hold the 
weight of a train. In 
Great Britain there is not 
the fearful raIl of snow in 
the winter that banks in 
the "cuts" of the roads of 
the North, East, and 
Northwest. Nor does Great 
Britain suffer from the 
other extreme, excessive 
heat. While our tempera­
ture, even in the North, 
runs as . high as 100 de­
grees Fahrenheit, Eng­
land's seldom reaches 90. 
More room for expansion 
of rails has, therefore, to 

the high English standard been maintained in Amer-
ica, however, half or three-quarters of the roads could 
never have been built. Investors have been allowed to 
build railroads when and· where and how they WOUld, 
and the result is that the United States has a trans­
portation system as extensive as the rest of the world 
together. The vastness of the country and the thin­
ness of its settlement, compared with Great Britain, 
make it too expensive to build with English safety. 

More than half the roads in America pay little or 
no dividends, and the payments on the total debt 
-stock, bonds, floating debts, etc_-are only a trifle 
over four per cent per annum. 

header," heavily loaded, has speed up on a sllppery 
track, the precaution is sometimes dispensed with. 

Safety devices and automatic apparatus, as they are 
adopted, lessen the liability of accidents, but the iron 
horse can never be taken entirely out of the hands 
of fallible man. With wet face and sweating body, 
sitting hour after hour watching, it is a wonder the 
driver of the steel steed makes as few mistakes as he 
does. He has often to keep his vigil with open win-
dow and with rain or snow or fog driving at him at 
the rate of a cyclone. Accustomed day after day to 
seeing his signal the same, he grows careless, me­
chanically glances at it and dashes on. Just that way 

TRAm WRECKED AT ESSENDINE AND COM:PLETELY OVERTURNED . 

be left in America. The 
everlasting click as the wheels of a car pass from one 
rail to another with which we are so familiar is almost 
unnoticeable in England. 

The illustrations will not uphold my statement, but 
it  is a fact that our heavy coaches, weighing some­
times sixty tons, do not go to pieces as readily as the 
British ears in coll isions. Against their strength, how­
ever, is the enormous momentum of the heavier trains_ 

Every di vision of a l ailway is  equipped with a wreck­
ing train which, for swift movement, beats the work 
of the fire "lngine. On a special siding at a convenient 
d ivisional point stands a powerful steam crane car, 
the fire of its engines always ready, its chains, ropes, 

THE WRECK AT LITTLE BYTHAM, SHOWING HOW THE LIGHT ENGLISH CARS 
CRUMBLE TO PIECES. 

A WRECK AT BELFAST. ON A SLIPPERY DAY THE TRAIN WENT THROUGll 
THE DEPOT. 
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and gears in constant, well·greased readiness. In an­
other car of the train are stored jacks of various 
capacities, from an ordinary affair that may lift a few 
hundred pounds to one capable of raising thirty or 
forty tons. On a third car may be found the trucks 
and wheels to carry any car that may be in need of 
new ones. Then there is the living car, equipped with 
berths in which the men may rest on their way home 
after the wreck is cleared, and containing a cook 
stove and a constantly supplied larder. The engine 
and crew ? There is generally one of the former with 
steam u p  in the yard, but should there not be, the 
next freight or passenger that comes by is robbed. 
From the telegraph operator's office to the homes of 
the wrecking crew-always located near the station­
wires run that sound deafening gongs at the touch 
of a telegraph instrument. Before the 
brakeman, arriving on foot at the nearest 
station, can tell the whole of his story, 
wrecking men are on the way to their train. 
Orders are ready when they arrive. They 
are to stop at the next station and pick up 
a doctor and a telegraph operator. The 
operator will attach an instrument to the 
wire immediately upon arriving at the 
wreck, the doctor and his force will get 
into action at once, the wreckers will spare 
no expense in clearing the way. " Econo­
my" and "save" are words not in  their vo­
cabularies. Cars are l ifted by the huge 
crane-whose fires have been fanned by the 
rapi d  run until the safety valves on the 
boilers are lifting-and thrown over on their 
sides clear of the tracks. Cars that cannot 
be immediately righted are pitched aside un·  
til there is time to buil d a side track and 
mount them on it. Only heavy washouts on the great 
rivers or similar catastrophes block the roads for more 
than a few hours. 

.. . . . . 
A NEW SIGHTING GEAR FOR NAVAL GUNS AND 

GUNNERY SIGNALING APPARATUS. 
BY OUR LONDON CORRESPONDENT. 

Although by constant gunnery practice and severe 
drill the training of expert naval gunners is carried to 
a high standard of efficiency with regard to the hand­
ling and firing of naval ordnance under 
conditions similar to actual warfare, it 
is an indisputable fact that the success of 
a naval engagement will,  to a very appre­
ciable extent, depend upon the perfection 
of the mechanism employed to bring the 
guns to bear upon the antagonist, and 
the means for rapidly and correctly meet­
ing the ever varying circumstances that 
will arise. 

The fact that naval artillery is fired 
upon the high seas introduces the most 
difficult conditions for successful prac­
tice conceivable,  owing to the motion of 
the ship due to the action of the waves, 
and the extreme mobility of the target. 
Moreover, as the issue of an engagement, 
other things being equal, will  almost cer-

,; tainly be determined by the establish­
ment of a superiority of effective fire 
during the first few minutes after the 
commencement of hostilities, i t  is imper­
ative that the handling of the gun should 
be rapid and accurate under all condi­
tions. 

T o  attempt to overcome the difficul­
ties which from the nature of the case 
beset the gunner in his duty of laying a 
naval gun upon a target, it is neces­
sary first to define clearly the separ­
ate elements which are comprised 
in the art of gunnery itself ; then 
to study their relation to the con­
ditions under which the art is prac­
tised, and finally to so devise the 
necessary mechanism that it shall 
eliminate as far as possible any 
adverse effects the field of opera­
tions may create. Further, means 
must be provided for the most ef­
fective employment of the artillery 
as a whole, with prompt response 
to the varying and incalculable 
conditions of the fight. 

The elements of successful gun­
nery irrespective of the nature of 
the circumstances under which it is 
carried out, are that the opponents 
should be hit frequently, and hit ef­
fectively every time. 
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the gun and line of sight should be correct for the 
distance of the opponent. To hit the antagonist with 
the best advantage demands that he should be struck 
in the right place, with the correct projectile, and with 
concentrated effect. 

THE SIGNAL APPARATUS INDICATING THE R A.NGE . 

ELECTRICAL INDICATORS FOR ORDERS AND SIGNALS. 

I n  considering these funaamental functions in the 
l ight of the conditions and requirements of an en­
gagemen t at sea, it wil l  be observed that such condi­
tions and requirements necessitate very special adap­
tations of the operations involved in these functions. 

These conditions and requirements may be enumer­
ated as follows : 

( 1 )  The gun is mounted upon an unstable platform. 
( 2 )  The target is extremely mobile both in posi­

tion and distance. 

DETAILS OF THE OPERATING MECHANISM. 

( 3 )  It  is of the utmost importance to establish the 
initial superiority of fire. 

( 4) The varying phases of the fight, each demand­
ing special treatment, must be met with promptness. 

( 5 )  The superiority of fire must be maintained 
under all conditions until the oppo!lent hauls down 
his flag or goes to the bottom. 

Concerning the problem of adapting to the needs 
of sea work the method ttnd means of carrying out 
the elementary operations of gunnery, the first pro­
cess, that of aligning the sight and firing ( the duties 
of the gun captain ) ,  is a task of extreme difficulty, 
Not only is the opponent constantly on the move, but 
the ship itself is in motion, and these together are 
combined with and aggravated by the roll of the ship. 
It  may be laid down that the perfection of this opera­

tion is to maintain the sight constantly upon 
the opponent, giving instant readiness to 
fire and eliminating personal error. To at­
tempt this the gun and sight have to be 
kept constantly on the move ; and this is 
such a difficult and delicate task, that it 
requires the whole and concentrated atten­
tion of the gun captain, notwithstanding 
the common practice of assisting him by 
intrusting one component of the laying ( the 
training ) to another gun member. 

It  may be confidently affirmed that the 
work of these two men must be simpli­
fied to the utmost, so that their whole at­
tention may be directed to its performance. 
This necessitates that the mechanism in 
their hands must maneuver the gun with 
speed, and yet be simple and easy to work, 
and moreover that it  involves the perform­
ance of that operation completely, and of 

that operation alone. But what of the adjustment of 
the angle between the axis of the gun and line of sight 
for the range of the antagonist ? Unless this is correct 
the work of the gun captain will be nullified. There­
fore, since it is clear that he cannot assume this duty 
himself without detriment to his own peculiar opera­
tion, it follows that it must be intrusted to another 
man, commonly called the sight setter. 

The main requirement in this operation is that at 
the instant of discharge the angle between the axis 

of the gun and l ine of sight should be 
correct for the range of the opponent. 
The controlling conditions are the con­
tinual alterations of the range ; the ex­
treme difficulty of determining it with 
anything approaching to accuracy ; and 
the vital importance of ranging upon the 
opponent before he ranges upon you, and 
subsequently maintaining an accurate fire 
under all conditions of change of range. 

The continual alteration in the range 
of the opponent necessitates that the angle 
between the gun and sight should also be 
continually altering, in order to insure 
that at any instant the gun may be 
discharged with the adjustment correct. 
A combined aggregate closing speed be­
tween the two antagonists of 30 knots 
would not be excessive, and as this would 
give a decrease in range of 100 yards 
every six seconds it will be seen that this 
alteration may be very substantial. 

The present method of adjusting the 
angle is to move the sight with relation 
to the gun and then to move the gun and 
sight together to align the latter. I t  will 
be observed that the gun captain has to 
perform the last named operation. The 

movement of the sight to or from 
the gun to effect the adjustment 
must, if the sight is aligned upon 
the target, necessarily throw the 
line of sight off the target, and if 
a telescope is employed it may pos­
sibly carry the target out of the 
field of the telescope altogether-in 
any case disturbing the aim of the 
gunner, who has to perform a sub­
sidiary operation to that for coun­
teracting the roll of the ship and 
movement of the target. Moreover, 
this disturbance of the l ine of sight, 
if effected at the moment of firing 
will cause either inaccurate shoot­
ing, or a delay necessary for a nelV 
alignment ; and the accompanying 
uncertainty of the gun captain and 
consequent distraction of his atten­
tion are highly prejudicial to accu­
rate shooting. 

To achieve this desideratum, two 
distinct operations are involved ; 
First. that the sights should be ac­
curately aligned upon the opponent 
and the gun discharged ; secondly, 
that the angle between the axis of 

THE GRENFELL GUN·SIGHTING MECHANISM , SHOWING DIFFERENTIAL GEARS OPE RATEr. 

With the gear designed by Cap­
tain Hubert Grenfell of the British 
navy, by whose courteous permis­
sion we are enabled to publish the 
accompanying illustrations of the 
fitting on board the British cruiser BY THE GUN-SETTER. 
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"Narcissus," together with a diagrammatic explanation 
of its action, this delay, inaccuracy and distraction are 
entirely eliminated. The most salient feature of this 
device is that when effecting the adjustment of the 
angl e between the gun and sight it is  not the sight 
that moves, and the gun that remains still ,  as in the 
existing service mountings, thus disturbing the aim 
and necessitating a subsequent operation ; but the gun 
is  the moving part and the sight remains fixed.  The 
gun is in fact moved toward and from the sight, the 
angle being shown by a suitable indicator marked in 
ranges. The consequence is that the l ine of sight is 
not disturbed in any way, the speed of adjustment is 
increased, and the gun captain being unconscious that 
the operation is taking place is left unaffected by any 
extraneous infiuence and consequently is free to devote 
his whole attention to his own particular duty. 

Moreover, the sight setter can maintain the adjust­
ment correct with the utmost confidence and celerity 
ri ght u p  to the instant of discharge. He i s  in fact 
necessarily raised to his true value,  and his function 
becomes of extreme importance, since it is no less 
than that of controlling the work of the firer of the 
gun to produce the desired result. 

The operations of both the gun captain and sight 
setter,  although each involving a distinctly different 
set of relative movements of gun and sight, can be 
carried out simultaneously as well as in dependently. 
This is effected by the introduction of a differential 
train of wheels into the elevating mechanism, one end 
of the train being under the control of  the gun captain 
by means of his  hand wheel, while the other end is 
under the control of the sight setter, who is provided 
with a similar ' hand wheel. The motion imparted to 
the gun,  if both hand wheels are worked simultan­
eously, is the sum or difference of  motion imparted 
by the hand wheels, depending upon whether they are 
worked in the same or  opposite di rections-but the 
result, as far as the alignment of the sight and the 
adj ustment for the range are concerned, is  the full 
amount intended by the respective operators, being 
wholly dependent upon the motion of their h and 
wheels, and completely under thei r separate control. 

This mechanism, then, fully provides for the re­
quirements imposed by the conditions of continual and 
rapid change of range, and the imperative necessity 
of isolating the arduous duties of  the gun capt!lin. A 
more comprehensive explanation of this action of the 
Grenfell  gear is afforded by means of the accompany· 
ing diagram, wherein the mechanism of the appar!lil!s 
is shown. A. is the gun cradle,  B is  the elevating arc,  
C is  the elevatipg pinion mounted on the shaft D ,  car­
ried by fixed bearings on the mounting. On the shaft 
D is a differential train of wheels comprising a cross­
arm E fixe d to the shaft and carrying a pair of bevel 
wheels, FF, gearing with the driving wheels G and 
H mounted loosely on the shaft. Formed on the driv­
ing wheel G is a worm wheel J gearing with a worm 
It ( not visible in the diagram ) which is driven by a 
hand wheel under the control of the gun firer for 
bringing the gun and sight to bear on the object to 
be fired at without altering the sight relatively to the 

g u n .  Formed on the wheel H is a worm wheel 0 
gearing with the worm P driven by a hand wheel un­
der the control of the sight setter for a cljus ting fOl' 

l ange. The sight bar V is pivoted on the cradle U, and 
its curved rack T gears with a pinion I carried by the 
cradle ( bearings not shown for sake of clearness ) ,  
and fixed to turn with a pinion 2 which gears with 
a curved rack 3 mounted with, and capable of sliding 
in, a curved guide ( not shown ) fixed to the cradle.  
The center of  curvature of the rack 3 and of its guide, 
is the center of the trunnions. 4 is another pinion 
geared to the rack 3 and fixed to rotate with a worm 
v{heel 5 gearing with a worm 6 that is driven through 
a pair of bevel wheels 7 and 8 ,  and pinion wheel 9, 
by the tooth wheel 1 0  formed on the wheel G of  the 
differential train. 

The action when operated by the gun firer only is 
as follows : To elevate or depress the gun without 

a ltering the sig h t  bar relatively to the gun, i.  e. ,  to 
align the sight, the gun firer turns his hand wheel in 
the required direction, thus turning the driving wheel 
G of the differential gear, which imparts a rotary mo­
tion to the radial bevel wheels FF. As the opposite 
wheel H i s  meanwhile held fast by the worm P, the 
driving wheel G causes the radial wheels FF to roll on 
the now stationary wheel H, thus turning the elevating 
shaft D. The gun is  thus elevated or depressed, as 
the case may be. At the same time the tooth-wheel 
10, being fixed to the driving wheel G, is turned. thus 
elevating or depressing the curved rack 3 with t h e  

g u n .  There is therefore no relative motion between 
the rack 3 and the pinion 2,  consequently the general 
result is that the "axis of t he gun" and the " line of 
sight" are raised or  lowered through the same angle 
without altering the adjustment of the sight bar for 
range. 

The action when operated by the sight setter only : 
To a lter the adjustment of the sight for an increase or 
decrease of range, the sight setter turns his hand 
wheel in the required direction, thus moving the driv-

Scientific American 

ing wheel H and imparting a corresponding motion to 
the elevating pinion C; the radial wheels FF in this 
case rolling on the driving wheel G. The latter being 
held stationary by its worm, no motion is  given to the 
curved rack 3 ,  which remains locked , its guide mov­
ing with the cradle. The pinion 2 also moves w i th 
the cradle and consequently rolls on the stationary 
rack 3,  thereby turning the sight bar relatively to the 
gun cradle through the same angl e as that through 
which the cradle moves, but in the opposite direct·i o n .  

The result is,  therefore, that the " l i n e  of sig h t "  does 
not move, but the "ax'is of the g lm" under the move­
ment of elevation or depression given to the gun by 
the rotation of C, moves up toward or down from the 
"line of sight," according to the di rection and extent 
of the change in  range. 

The action when operated by both men together is 
that both wheels are worl{ed simultaneously. The 
speed of both operations is therefore entirely depend­
ent on the speed with which the wheels are turned, 
and the motion of  the gun, as already stated, is the 
sum or  difference of the motions imparted by the sep­
arate gears. The result  in this case is precisely the 
same as that which would be produced i f  the opera­
tions were performed separately and in succession. 

With mountings. however, in which the sight pivots 
r ound the trunnion axis, the intermediate gearir. g  
numbered i n  the sketch, i s  not required.  

With regard to the ranging of the gun this may be 
achieved in various ways-by estimation ; by the use 
of range finding instruments ; by the observation of 
fal l  of shot, etc. But i t  is  believed that the last named 
method is the only one that will give the required 
acc u racy, speed, and continuity under the extremely 
adverse conditions of  a naval engagement. 

I n  order that the sight setter may obtain the proper 
data for the performance of his duties, he must be 
either in a position to observe for himself, not only 
the opposing ship and the varying conditions, but also 
the fal l  of the shot from his own particular gu n.  

But where two ships are hotly engaged and all  
guns are being fired with the utmost rapidity this 
will be practically impos!;.ible. Moreover, the modern 
practice . of mounting guns in casements and in in­
closed batteries does not allow of the extended view 
that is requisite ; nor  under the circumstances is  the 
sight setter in a position for calm observation and 
rapid deduction. 

On the other hand, i f  all  gEns are adjusted for the 
same range, etc . ,  their shots would fall in  close prox­
imity to each other, and an independent observer from 
a satisfactory position would be able to determine the 
amount of correction necessary, first with the target, 
and subseq uently to maintain effective fire. 

This is the idea embodied in the system of range '
indi cators, also devised by Cll.ptain Grenfell , herewith i l ­
l u strated. The apparatus is' based on the well  known 
bracket system of ranging, and the following is a de­
scription o f  an installation lately fitted in the British 
battleship "Venerable ."  Close to each gun in the 
various groups is a range indicator, showing ranges 
from 1 ,000 to 10 ,000  yards. The indicators of each 
group of guns are actuated by a transmitter in the 
conning tower, whereby an operator in the last named 
part of the ship orders the same adjustments for all 
the guns. 

In  the fore-top is an observer whose duty is to note 
and inform the conning tower as to the position of the 
fal l of the shots with relation to the target. For this 
purpose he is provided with a transmitter actuating a 
similar recorder in the conning tower showing this 
relative position of the shot to the target, either short 
or over. Upon this data the operator in the conning 
tower corrects and maintains the range ordered for use 
by the guns. Thus the sight setters are kept con­
stantly supplied with the precise information upon 
which the effect of the fire depends, and a very high 
collective accuracy, of the artillery fire is assured. 

There now remain the final conditions that must be 
satisfied, namely, providing means to insure that the 
artillery is employed in  the most suitable and effective 
m anner in each of the varying phases of an engagement, 
and the prompt handling of exceptional and fieeting 
opportunities, giving in effect the  caphin of the ship 
the immediate control over all the elements in the 
offensive operations . so that his vessel as  a whole 
shall respond instantly at his command to the exigen­
cies of the moment. 

For this purpose Captain Grenfell has devised a 
system of electrical Indicators ( of which the before­
m entioned range indicators form one part ) showing 
the necessary orders and sig-nals. This system has 
been installed in the battleship "Venerable," and in 
the accompanying engraving we il lustrate some of the 
instruments.  

The system embodies the foll owing features which 
are essential to any practical system : ( 1 )  Ability to 
give immediate orders to a l l  parts of the ship whose 
combined Il.{'tions a re the !!r011n dwork of rapi d and 
accurate firing. For example, while al l g;IDS must · be 
kept acquainted with the rang-e. the n ature of the firfl 
to be employed, the antagonist and at which part of 
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her to aim, it  is not less necessary that the shell 
rooms and supply parties should know immediately 
( as the guns ) wllat they are to supply and any change 
in their duties, ( 2 )  That the orders when displayed 
in the various parts of  the ship should be very legible, 
and that to p revent m istakes ; only one order should 
be seen at one time, namely, that which has to be 
acted upon. ( 3 )  That an order once displayed should 
remain visible and actcd upon until countermanded 
by another order. 

Confusion is inevitable unless these principles are 
carried out in the system employed. 

In  the Grenfel l system the orders and signals are 
displayed upon the surfaces of  drums. Each group 
or nature of orders is arranged upon a separate drum . 
Only one order of each group is rendered visible at a 
time, the drum being rotated so as to bring the re­
quired orders opposite an aperture in the covers of 
the instruments. 

For the pu rpose of the system the various groups of 
guns, their shell  rooms and supply parties, are taken 
as separate units, and all  the indicators of each unit 
are operated by a single set of transmitters in the con­
ning tower. By this means each group of guns can 
be handled separately, and the chance of a general 
breakdown is minimized. 

The conning tower t ransmitters are mechanicall y  
operated w h i l e  electrically actuating t h e  receivers a t  
t h e  guns, e t c .  I n  t h i s  w a y  t h e  transmitters a r e  very 
considerably reduced in size and occupy little area in 
the confined space of  the conning tower. Moreover, i t  
b as been found possible to make them very much more 
substantial than electrical instruments, which as they 
will be exposed to the concussion of bursting shells 
either on , or in proximity to, the conning tower, is  
very desirabl e. 

The arrangement of the indicators in a group of 6-
inch guns i s  as follows : At each l5un are instruments 
showing the range, the bearing, the particular ship of 
an enemy's squadron, the part of  the opponent it is 
desired that that particular gun should attack, the 
projectile to be employed,  the orders to commence 
slow o r  rapid fire, and to commence and cease fire. 

In  each shell room, and at each supply tube or whip 
is an indicator showing the nature of the projectiles 
to be supplied. The change of an order at any pOSi­
tion is announced by the ringing of a gong. A similar 
arrangement is employed for the main armament, the 
range and bearing instruments, etc.,  being suitably 
placed for observation from the sighting hoods. 

From this it will  be realized that the captain of the 
ship can immediately concentrate all his fire upon 
any particular unit of an enemy's squadron, on any 
part or parts of that ship, and with the ·projectile most 
suitable to the range and the nature of the resistance 
offered. He can change the nature of the projectile 
as occasion demands with the greatest celerity, and 
no confusion can take place below. He can di rect 
one group of guns to attack one part, and another 
group of guns to attack another part of his antagonist. 
In  fact, with this system he can handle his ship and 
all  the armament as a single weapon, over which he 
has absolute and instant control . 

• I • • •  
nrlef N o t e ..  C O lleerll l ll ::;  P a t l' llt!!l. 

Oscar Hammerstein, the theatrical manager, is  the 
inventor of no less than eighty devices of various kinds 
on which he hoids patents. His latest achievement is  
a machine for wrapping cigars. The thin wrapper is 
picked lIjJ 'lnd held against a wooden block by means 
of an air suction, and is passed over and around a 
bunch of tobacco, which it proceeds to encircle from 
one end to the other. Mr. Hammerstein says that at 
a cost of $ 1 . 5 0  per thousand, this machine will do the 
work of a man who is  now getting $4 .50  per thousand, 
and wil l  do the work generally better.  

By the invention of J .  D .  Kneedler, of Sioux City. 
I owa, a vending machine has been made which will  
give u p  a spool of thread, cotton or silk, upon being 
fed a coin. As the machine gives the operator the 
choice of a large range of color and size, it has met 
with the favor of several manufacturers in the silk 
and cotton business, and the machines will  be placed 
in  a large number of  stores throughout the country. 
They are said to  be favored also by the store proprie­
tors, for the reason the scheme prevents theft and 
relieves the salesmen of the annoyance of attending to 
trivial sales. 

Ex-Senator Charles A. Towne, of Minnesota, recently 
paid a visit to Niagara Falls, for the purpose of mak­
ing preliminary arrangements for the construction of 
a new buil ding to accommodate a new industry. The 
Senator i s  interested in  the American Carbolite Com­
pany, and it  is proposed to l ocate a plant there for the 
m anufacture of an acetylene gas generator and other 
allied industries. The works will  cover about ten 
acres, and will give employment to about three hundreil 
men. I t  i s  proposed to build a model city, which will  
be brill iantly illuminated by the use of acetylene. The 
process made use of by the company is  the invention of 
Herman L. Hartenstein, of Chicago. 

© 1903 SCIENTIFIC AMERICAN, INC.



MARCH 28, 1903. 

� L egal Notes. � 
S u mn'lTUTlUN m' MATEIUALl:),-A SUlt in equity was 

brought by the National Tooth Crown Company against 
Macdonald ( 170  Fed. Rep., 617 ) ,  for an infringement 
of the White patent for a mold for shaping metallic 
tooth·crowns. The defendant set up prior letters pat­
ent granted to J, C.  Parker for -an improved swage for 
dental plates, as an anticipation of the White patent. 
The complainant's invention was designed for the 
manufacture of metallic tooth-crowns formed of a 
single piece of metal, without soldered seams, and 
completely conforming to the contour of the natural 
tooth. 

A cast is first taken of the tooth to which the crown 
is to be applied, and from it a metallic die is made. A 
disk of gold is then shaped into a cap or cup, by means 
common in the art, fitted to the metallic die, and man­
ipulated by mild hammering to reduce and round the 
edges of its grinding surface. At this point the mold 
contained in the complainant's device enters into use. 
He provides a casing containing a soft metal core or  
mold ,  with a hole  for  the reception of the metallic die  
and its  gold covering. By pressure the die is forced 
into the soft metal, and the soft metal itself, acting in 
accordance with the laws governing fluids under pres­
sure, forces or swages the sides of the thin gold or 
other metallic cap into conformity with the inner me­
tal lic die. In the alleged anticipatory device, a mold 
is made from the initial impression of the plaster cast, 
a thin plate of aluminium, gol d,  or  other ductile ma­
terial is roughly formed around the mold, and the 
mold then placed within a cup-shaped casing. A 
quantity of granular, shot-like material is then placed 
around the mold, filling the space between the mold 
and the casing. Vertical pressure is  brought to bear 
upon the shot-like material . By reason of the curved 
surface of the casing, and the conversion of the shot 
into a solidified mass under pressure, the pressure upon 
the mold is practically equal in all directions, and 
the thin metal plate is thus made to conform to the 
contour of the mold .  

T h e  same l a w  of operation is undoubtedly involved 
in these devices. In the Parker patent it is stated that 
the object is to obtain a pressure that will be practical­
ly equal, without the use of water or other liquid .  For 
this purpose, shot-like material is used as an adjustable 
medium. In the complainant's device a soft, solid 
material was used in the place of  the shot.  The idea 
of each device was to produce a perfectly formed or  
contoured covering upon a certain shaped die-in the 
Parker patent a dental plate, and in the complainant's 
patent a tooth-crown-without seaming or soldering. 
In each case a receptacle approximating to the form of 
the die was used,  and the intervening space filled with 
a material that, under vertical pressure, gave lateral 
pressure upon the die, thus swaging the metallic cover­
ing to the perfect contour of the die.  

I t  was urged that the complainant's device differed 
from that of Parker in that the character of the article 
intended to be formed-namely, the tooth-crown-is 
of a wholly different shape from the dental plate ; that 
instead of a comparatively flat curved plate, which 
may be formed by means of force acting in a vertical 
direction, the object was to compress laterally a cup 
or sack-like shell around a die. Also, that the varia­
tion in form of the interior of the casing of the com­
plainant's device, and the providing of an aperture in 
the casing for  the escape of superfluous metal, consti­
tuted such an improvement in the art as to involve in­
vention. I n  the opinion of the court these variations 
from the earlier patent were merely such a carrying 
forward of the original idea as would naturally pre­
sent itself to the mind of any skilled metal worker. 
" Something more is required to support a patent than 
a slight advance over what has preceded it, or merely 
superiority in  workmanship or finish."  ( International 
Tooth Crown Co. v.  G:iylord, 140 U. S., 55, 6 2 ;  11 Sup. 
Ct , 716 ; 35 L. Ed., 347.)  Substitution of materials in 
the production of an article is not invention, u nless 
such substitution involves a new mode of construction, 
or develops new uses and properties of the article 
made ; or, where the superiority of the substituted 
article is shown to consist not only in greater cheap­
ness and greate r  durability, but also in more efficient 
action, Such a showing was not made in this case: 
A decree was entered for the defendant. 

AN ELECTRIC CONVERTER DECISION,-Suits for in­
fringement of letters patent issued to George West­
inghouse, Jr" and to Elihu Thomson, for cooling trans­
formers, were brought by Westinghouse Electric and 
Manufacturing Company and the Thomson-Houston 
Electric Company against Union Carbide Company, 
( 117 Fed. Rep. 495 ) .  Decrees were given for the com­
plainants in the Circuit Court, An appeal was taken, 
and the decree affirmed as to the Westinghouse pat­
ent, and reversed as to the Thomson patent. 
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Claim 4, of the Westinghouse patent, covers an 

electric converter constructed with open spaces in its 
core and an inclosing case containing oil or  paraffin, 
adapted to circulate through the spaces and about the 
converter for the purpose of cooling the converter. 
The defendant tried to show that this scheme was 
anticipated by the Stanley patent of 1886 for an 
induction-coil ,  which patent is for a converter, the 
spaces on the core being so stamped as to form in­
terior and exterior teeth. The description and drawing 
of the Stanley patent show a base plate and perfor­
ated cover adapted to ventilate the cover and to pro­
tect it  from physical injury. Hence the prior art 
shows every element of the combination claimed, and 
a physical combination of the same elements except 
that the separation in the Stanley i nvention and the 
construction of the inclosing case was prohibitive of 
the purposes of the claim in suit. This claim covers 
such an inc,.osing case as will confine the non-con­
ducting fluid, and such open spaces in the core as 
will permit the circulation of the liquid through them. 
The Court held that Westinghouse was the first to 
patent such an air-tight converter. ' For the prior de­
sign excluded the novel idea of circulating oil through 
the tube and intervening spaces of the coils and plates. 
In the Court's opinion the patentee was entitled to 
his claim. ,hS we have remarked, the Circuit Court 
of Appeals affirmed the decision. 

The Thomson patent is for cooling transformers, 
designed to preserve the transformer practically cool 
by exposing oil or other insulating fluid in  which the 
transformer is immersed to some special artificial 
cooling medium, which may be passed through the 
oil or  through which the oil may be circulated. The 
Thomson-Houston Company claimed that Thomson was 
the first to cool oil  in the Westinghouse converter, by 
exposing it to a pipe of running water. The Court 
held that he was not, in view of a British patent 
granted to Pyke and Barnett in  1890, on which all 
the claims of his original application were rejected. 

These inventors say in their specification : 
"It  is obvious that the external substances Into which 

the heat is finally dissipated may be air, water, etc . ,  
and that the cooling vessel may be internal or  exter­
nal to the apparatus container." 

I t  was held that the Thomson invention was simply 
the use of an old device for a new and analogous pur­
pose, without the necessity of any adaptation in order 
to discharge the old function in the new device. Its 
confessed commercial success could not, therefore, be 
accepted as evidence of invention. 

A N  I MPORTANT TRADE MARK DECISION.-The Lion 
Fig and Date Company, of Chicago, Ill., l ast November 
filed an application for the registration of a label with 
the Commissioner of I->"Wts. A refusal to register 
the label resulted in  an 

'�W'eal to the Commissioner. 
The subject of the label was described as follows : 

"The word 'Brittlenut' printed in red ink in diagonal 
script, the first letter of which word extends from 
nearly top to bottom of the label .  In the upper curve 
of said letter is placed a lion's head. Below the word 
Brittlenut and also printed in red ink in three lines 
are the words 'The Lion Fig and Date Company, Chi­
cago, Ill.' The entire label is printed in red ink on 
yellow glazed paper." 

The Examiner held that the word "Brittlenut" is 
a n  arbitrary an'd fanciful word, and that the label 
was believed to be artistic. According to the Patent 
Office rules, a label must describe the product to which 
it is to be applied. Finding that the word "Brittle­
nut" is composed of two words, and that the com­
pound word probably means that the confection con­
tains some kind of a nut and is brittle in character, 
nevertheless he does not think that the word in any 
way describes a confection composed of sugar, syrup, 
and peanuts. The Commissioner in sustaining the 
Examiner said that, although the two words "brittle" 
and "nut" had w ell-known meanings when used alone, 
yet when ".lsed together they could not be said to de­
scribe the confection made by the applicant. Indeed, 
he even went so far as to declare the combination 
of the two words indicated no confection at all. 

In previous cases it  has been held that the word 
"i9.bel" itself necessarily implies that it is descriptive 
of the article to which i t  is applied, and that this must 
be indicated in the print or label itself, and not merely 
in a statement made by the application accompany­
ing it .  

KIPLING'S "TRADE MARK" SUIT.-For the second 
ti me Rudyard Kipling has lost his action against 
G. P.  Putnam's Sons for Infringement of copy­
right and trade mark and unfair competition. 
I n  1899 the Putnams bought from Kipling's author­
ized publishers a number of unbound sheets of Kip­
ling's writings and bound them up, together with some 
of his uncopyrighted writings, to form a Brushwood 
edition. On fifteen sets there was imprinted an ele­
phant's head, inclosed in a circle. This, Kipl ing al­
leged, was his exclusive literary trade mark. The 

court held that the Putnams had a perfect right to 
purchase unbound leaves of Kipling's copyrighted 
works and to resell them in bindings of their own. 
Judge Lacombe in the following terms fiouted Kipling's 
contention that the Putnams appropriated his trade 
mark : 

"The proposition that an author can protect his writ­
ings by a trade mark is unique and, at first blush, 
seems somewhat startling. It is certainly offensi've' to 
the resthetic and poetic taste to place such poems as 
the 'Recessional' and 'The Last Chanty' in  the f'ame 
category with pills and soap, to be dealt in as so much 
merchandise. We do not intend to decide that such 

, a trade mark is sanctioned by the law, but even if  it 
were, it is manifest that the mark does not lose its 
characteristics because used to designate an unusual 
variety of 'goods. '  I n  other words, the author, assum­
ing that he may have such protection, must comply 
with the law if he would have a val id trade mark." 

AN I MPORTANT COPPER PATF:N'l' DECIslON .-In the 
United States Ci rcuit Court, January 31, 1903, Judge 
Knowles decided that the Manhes process of convert­
ing copper ore into commercial copper was not new ; 
that it was merely the Bessemer process of converting 
iron into s teel as applied to copper, and that for that 
reason the owners of the patent were entitled to no 
damages from the Boston and Montana Mining Com­
pany for alleged infringement of the patent. Before 
the legal opinion has been published it is impossible 
for us to say on exactly what grounds the Court held 
the patent inval id .  This much is, however, certain, 
the mere fact that the Bessemer process had been ap­
plied to copper refining is hardly a good ground for 
declaring a patent invalid, unless, indeed , the original 
Bessemer patent claims covered the refining of all 
metals by means of the converter. How important 
the decision is may be gathered from the fact that 
almost all the copper mined in the United States is 
converted by the Manhes process. Had the complain­
ants maintained their action, damages amounting to 
many thousand dollars would have been awarded. 
It  remains to be seen w hat the Court of Appeals will  
decide. 

A law st.ill obtains in France, under which any 
workman who divulges information regarding a secret 
process practised in any industry, to a foreigner, or 
even to a Frenchman resident abroad, commits a 
penal offense, and for such is liable to a sentence 
ranging from two to five years' imprisonment and a 
fine from $ 100 to $4,000. He is furthermore subjected 
to from five to ten years' police supervision after his 
release from jail.  Even the communication of such 
information to another Frenchman resident in France 
in punishable, though the sentence in this case is not 
so severe, the sentence varying from three months' 
to five years' imprisonment, accompanied. by a fine 
ranging from three to forty dollars. On the other 
hand, a French employer is entitled, without reserve, 
to any invention or  discovery made by a workman in 
his employ that is within the scope of the work under­
taken at the factory. 

CONSTRUCTION OF CONTlIACTS OF ASSIGNMENT.-In the 
case of the Goodyear Shoe Machinery Company against 
Dancel ( 1 19 Fed. Rep. 692 ) ,  it appeared that the 
assignee of a patont contracted to pay to the assignor 
in  each year while the patent "remains in force as a 
valid patent, the sum of $5,000 as an annuity. "  The 
court held that such payments do not cease on the 
death of the assignor simply because they are termed 
annuities, and thRt payment may be forced by the 
legal representatives so long as the patent remains in 
force. Furthermore, it  was held that because the 
assignee of the contract assumed the obligations of 
his assignor, he did not become a party to the con­
tract, so that he could be sued thereon at law by the 
other party, nor could such an action be maintained on 
the doctrine of subrogation, which pertains to equity 
alone. 

LIMITATION AS TO PROCESS.-A claim of a patent for 
a new chemical product, which is described with such 
clear marks of identification that it  can be read ily 
recognized aside from the process by which it is made, 
is  not limited to the product of a particular process 
because such a process is described in the specification 
and is the only process by which it can be produced . 

A patent specification is addressed not to lawyers, 
but to those skilled in the art to which the subject­
matter appertains. It matters not how many other 
people fail  to comprehend the meaning of the patent 
so long as the craftsman familiar with the art can 
understand it. 

A mechanical equivalent must be capable of use as 
a substitute for something else, and competent to per­
form the functions of a particular device for which it 

may be substituted. 
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SELF-SEALING MOTH BAG 

The odor of moth balls and other substances designed 
to keep moths from woolen garments when stored 
away for the slimmer. is quite as offensive to some peo­
ple as it  is to the moths themselves. Cansequently, 
when in the fal l  these garments are taken out of stor­
age they must be thoroughly aired for a considerable 
period before they will  be sllfficiently deodorized to be 
worn. All this disagreeable odor and the work it in­
volves may be avoided by the use af a moth bag such 

1 

SELF-SEALING M OTH B AG. 

as that invented by Sophia L.  McMi l.lan, of Winnipeg, 
Manitoba, Canada. Oll r  i l lustrations show the form 
of this bag. It  is made of rubber or oilcloth, so as to be 
water-proof and dust-proof, as well as moth-proof. The 
mouth of the bag is provided with jaws consisting of 
metal strips folded upon and engaging the material of 
the bag as shown in the sectional view 3 .  Suitable 
fastening devices are provided for locldng the jawlil 
together. A guard strip embraces the edge of the ma­
terial depending from ane of the jaw members, so that 
when the jaws are closed this strip will press against 
the jaw member on the opposite side and effectually 
prevent the entrance of moths, dust or the like.  Sus­
pended within the bag is a hanger upon which clothing 
may be hung. The hanger is  attached to a rod passing 
through one of the jaw members and terminating in a 
hook for engaging a nail or ather device when it is de­
sired to suspend the bag, thus placing it  aut of the 
reach of mice or rats. 

. . .. 
SAFETY ENVELOP. 

It has occurred to Mr. M. L. Hinchman, of 1 7 5  Grove 
Street, Rutland, Vt. ,  that the best way to detect the 
unauth oi"ized open ing of letters is to p rovide a line 
of perforations just along the edge of the sealed flap, 

A 

SAFETY ENVELOP. 

so that any attempt to pry open the flap will  resu lt In 
a mutilation of the envelop, and any attempt to steam 
open the flap will  be detected by the spreading of 
grease along these perforations from a waxed or 
paraffined strip of cardboanl concealed in the envelop.  
The envelop blanl, is s imilar t o  the ordi nary envel op 
with the exception that the bottom flap is provided with 
an additional section containing the perforations above 
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referred to. This flap is marked A in Fig. 2 of our 
iI.Iu strations. In forming the envel op the side flaps B 
are first folded over and the waxed piece C placed i n  
t h e  position shown, then t h e  fl a p  A is  folded over and 
sealed along its edges to hold the parts in  place. Thus 
are formed the finished envelops. When used, after 
the l etter has been inserted and the flap D folded down 
and sealed, i t  is evi dent that no edge except that 
of flap A is available for steaming o r  prying 
open, and this, as we have shown, i s  impossible with­
out detection. These safeguards, however, offer no 
hindrance to opening of the envelop by an authorized ,. 
person. Since the lower edge of the stiff strip C fol­
lows the line of perforation, it is simply necessary to 
bend the envelop backward, when the point of the 
strip w i l l  break through the perforations, and,  by 
grasping this point between the thumb and forefinger, 
the envelop can be readily torn open as i l lustrated in 
Fig. 1 .  I f  it be not p racticable to bend the envelop 
backward, the envelop may be readily opened by pass­
ing the thumb nail  along the edge of strip C, thus 
brealdng th rough the perforations . 

. . .  ' .  
STUDENT'S CHAIR. 

The habit ,  particularly prevalent among students, 
of stooping over a desk may be largely cured by the 
use of a chai r such as is shown in the accompanying 
i l l ustrations, This chair, it wil l  be o bserved,  is so 
arranged that the aecupant may sit erect while study­
ing from his texiuook, for the latter is  placed con­
veniently before him on an adjustaule booluest. W ith 
such a chair there is no excuse for the bent-up and 
cramped position, which is  due largely to improper 
regulation of the height of one's desk, Mr.  Adolph 
M .  Smitz, of West De Pere, Wis . ,  is  the inventor 01 
this improved stud ent's chair. 

A proper comprehension of the advantages offered 
by this invention may be had by an examination ot 
its principal deta ils,  The book rest is  supported on a 
rod cOllnecting two posts mounted on blocks, which 
slide i n  channels formed i n  the chair arms.  Each post 
('onsists of  two sections, the lower section being 
threaded into a sleeve m ounted to turn on the u pper 
section . By turning the sleeve the desired vertical 
adjustment of the book rest may be obtained ; at the 
same time it may be moved along the chai r a--- to­
ward or away from the reader. as required.  The bool.­
rest may be tilted to any angl e, and secured by a 
thumbnut conveniently located thereon. When it is 
not desired to use the bookrest, i t  can be stowed away 
behind t he upper panel of  the chair back. This panel,  
which is  hinged at its lower edge, may be swung down 
to permit passage of the book rest,  when it can be 
again swung into posit ian,  hiding the bookrest from 
view. One of our i l lustrations shows a rear view 
of the chair, with the book rest in this nested pOSition. 
Aside from the advantages offered by the adj ustable 
booluest, the chai r embod ies additional features which 
wi l l  be found useful to all  students. At ane side is 
a bookcase, the cover of which, when raised, l i es 
flush with the right arm of the chair and makes a 
wide shel f on which books or writing materials may 
be placed . On the left side of  the chair, but not 
shown in our i l lustration, is a matchbox 
and an ash receiver, which may be sw.ng 
under the chair arm when not in use. Al­
together, the chair wil l  recommend itself  as 
a very useful essential to the comfort of all 
students and book l overs . 

...... . .. 
A valuable invention, for use in the manu­

factu re of gloves, hoisery, etc . ,  has just been 
entered at the German Patent Office. The 
novelty consists in using metal. in place of 
wooden forms. The metal forms are . hollow, 
and, when connected with a steam-heating 
or electrical apparatus, can be used for giv­
ing the article ( glove. stocking, etc . ) the 
proper shape. The old cumbersome s toves 
and furnaces hitherto used for pressing and 
shaping in German factories will be super­
seded. Time, fuel and labor wil l  be saved. 
By means of the new method the articles 
receive a better finish, more firmness of shape, which 
is of great val ue in cotton and silk textures. The h eat­
ing can be kept at a more even temperature, so that 
the product is more uniform . 

• • • 
Prof. Westan Melville Fuller,  the United States 

weather observer at Knoxville,  Tenn . ,  is  the inventor 
of a fluviograph , by which the stage of the water is 
automatically registered at intervals, instead of hav­
ing to go out and make the observation personally, as 
he has been compell ed to do heretofare . A long cable 
extends over a drum, and at one end of the cable 
is a float and at the other end a counterbalancing 
weight. As the water rises and fal ls ,  the pOSition of 
the fl oat is changed .  anll the m ovement of the d rum 
"perates a ci rclI it brea)( er. hy which means a record 
's  made of the water l evel at the observation station, 
which is some distance away from the water's edge. 
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The Professor says that he wil l  not patent his device, 
but will allow it to be made free use of where de­
sired, 

.. . . � . 

SAFE TY CAR STEP, 

Many street car accidents-and it is su rprising that 
there are not more-are d ue to the fact that the con­
ductor when collecting fares in the center of a crowded 
car is unable to see the car step, and is liable to pre­
maturely give the starting signal while a passenger 
is  al igh ting from or mounting the step. Heretofore 

SAFETY CAR STEP. 

the contluetar has had to depend upon guessworl, or 
the signals of some thoughtful passenger at the rear 
of the car, but now an efficient method of  preventing 
such accidents is furnished by the i nvention of Mr, 
D.  N,  Jordan. care of J,  P. Beagan, 4lJ Westminster 
Street, ProvidQnce, R. I. The i d ea of the invention is 
to provide an incandescent lamp in the center of the 
car ceiling, which will  be i l luminated as long as any 
one is standing an the lowermost car step. This lamp, 
which is  covered by a red globe, would serve as a sig­
nal to the conductor, warning him not to pull  the 
bell rope while the globe is  i l l uminated. 

The datails  of the invention are shown in the accom­
panying i l lustration_ The signal l amp is connected with 
a c ircuit of its own, shunted off from the main circuit, 
and is independent of the lamps which are provided 
for i l luminating the car. The signal circuit, which 
connects with the ground, is  normally brol{en at the 
lowermost step of the car. The step is provided with 
two brass strips A and B, the strip A being electrical ly 
connected to the lamp,  and the strip B having connec­
tion with the journal boxes of the car wheels. These 
strips, it will  be observed.  are insulated from each 
other by a wooden board, the strip A being imbedded 
in the upper su rface of the board at one end, and the 
strip B in the lower su rface at the opposite end, A 
number of metall ic  spring arms C are secured at. one 

CHAIR FOR THE USE OF STUDENTS. 

end to the strip A, and at the other end are provided 
with contact blocks, which are adapted to project 
through openings in the board and make contact with 
the strip B when depressed by the weight of a pas­
senger on the step.  A sheet of rubber D cover3 the 
spring arms, and over this is  a mat. or tread E of yield, 
ing material ,  which constitutes the upper surface of 
the car step, This tread is provided with ribs along 
its edges, which are adapted to fit into grooves in the 
bady of the car step, thus protecting the interiolj 
operative parts of the device from rain, snow, and 
moisture, Now, when a person is  leaving or entering 
the car, the conductor will know immediately when 
h e  has safely mounted or al ighted. because the signal 
lamp will gl ow when its l' i r(,lI i t  to  thp groul1!l is com­
pleted hy the weigh t of the ]lassen ger on th e lawest 
<;tep,  and the red l ight will continue to shine unti l 
the passenger has safely cleared this step, 
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RECENTLY PATENTED INVENTIONS, 
AgrIc u l t u ral I mplelncntN. 

I I I·:A I I E U · PLATFUIDI.-H. L.  C,\lU'BELL, 8R., 
G .  ,,�.  � C l l WAUTZ.  and C .  I I .  � l' I I W A UTZ, Grass 
Valley, Ure.  This header-p la tform, which i s  
s i m p l e  and du rable in con s t r u c tion, I s  a r ranged 
to comfortably support the header driver or 
manip u l a t o r ,  and render his work easier and 
more accurate than heretofore p ossible under 
the j o l ting motion of the header-wheel going 
over rough ground. 

I" E H T I L I Z E U- F E I-: l m U .-A. L. :\I I N E R  and 
8. T. WES'l', Kankakee, I l l ,  'l'his  con t r i vance 
belongs to the force-feede r  c l a ss. It i s  a 
cheap and suhsta n t l u l  device that may be 
p l a Ce(1 on an�' p l a n t e r  In common use at a nom­
ina l cost.  and one that will ohviate the diffi­
c u l ties experienced In operating p lanters with 
fe r t i l izing a t tachment s .  

E ngillecring Iinproveinents. 

S .. \I o' E T Y  A IH · L U C K .-W. I .  A DI S ,  New 
York, X .  Y.  The ohject of �I r.  A l m s  i s  to p ro­
vide an a i r-lock a rr a ngE'd to p revent occu rrence 
of " ca i s son d i sease" among the workmen in 
subaqueous engineering construction by mechan­
Ically regula tlng the redu cing of the ai r·p res­
sme I n  the a i r-lock and while reducing, fur­
ni shing to the lock a constant supply of pure 
warm d ry a i l' at  the p ressure In the ' lock 
i t self.  

NUT-LOCK.-W. U .  you�u and G .  w. 
YOUNG,  Stockton, Cal .  'l'h i s  nut-l ock I s  of that 
class in which a p a w l  i s  connected with the 
nut and works on a ratchet fastened stati{lllary 
with respect t o  the bolt.  The device involves 
novel features of construction, which inc lude 
an advantageous combination of holt, ratchet­
p l a te ,  pawl-col lar,  a nut, a spring bea ring 
and other parts. 

N g E DLE-AWL.-B. E. IIEUVE\",  ItI tz v i l l e ,  
W a s h .  This needle-aw l  consists of a detach­
ahle handle port ion with a socket for receiving 
t ile needle portion when forcing the latter 
th rough the materia l ,  and one or more hooks 
combined with a needle having an e l ongated eye 
which receives the thread and gives a hold for 
the hook of the handle for p u l l ing the needle 
th rough the material  after having been star ted 
through by a thrust of the handle socket. 

Meehanlcal Devices. 

l\I I L L l!'Olt G U I X IHI\'G.-J. C. WE(JE IIH', 

B a t t lesbri dge, Essex, I�ngland. This Improve­
ment relates to pan-and- roi ler m i l ls .  The 
crushing action due to the mere weight of the 
1'0 \ 1  i s  supplemented in this grinder by a pow­
erful tearing action,  whereby the efficiency is 
great ly increased. By positive driving and the 
relative a rrangement of the 1'0 \ 1  and IUln in 
addition to the usual  cr ushing stress the par­
t i c l e s  are subjected to a ten�ile s t ress, tending 
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to teal' particles asund€!', the tearing action 

D. coacting w i t h  crushing action to produce the 
BAKI': U,  8wanton, Ohio. This Invention p ro- disruption. 
vicies a val'iahle cut-off mechani snl so a l'­
rang·ed that all w('a " ing parts are adj u sted to 
tuke UI' lost  motion und they work on a center 
line rela tive to ('ach other,  the reby obviating 
side strains and weal'. It  overcomes crank 
i r regu l a r i t y  and ca u ses the v a l ve to cut 011' a t 
the same di stance from (' ither end of the cy lin­
der, wllPther the p i s t on moves forward 01'  back­
ward, and a l so m a i n t a i n s  the same lead to 
ea rly and late points of cut-off. 

T U A X 8 :\I I 8 S I ON :\IECII AX I S M.-A. E .  
O snOll:-.l, N e w  Y o r k ,  N .  Y .  lleans f o r  trans­
m i tting motion a t  d i fferent speeds and di rec­
tions a re supplied hy this mechanism. It com­
prises a gearing eSI)ecially adapted for use on 
motor-vehicles,  a l t hough it may be used for 
other p u rposes. '!'he gearing p rovides a hrak­
Ing means for the veh icle,  as we l l  a s  means 
for dri ving it ahead and backward a t  various 
speeds. 

A PPAHA'lT S FOR T InJA T I ;\ U  UUCK-
S T E A �I- 8TO K E H .-K B. VALE x'rum, One­

onta, X .  Y.  Among the many advan tages of 
this stoker which admits of  gene ral  use and A 8 1 ' I I A L'1' .-J. 8 .  lJI l W X AIU .  and B .  J .  ROI.o­

i s  pec u l i a rly adap ted for s� rvice upon locomo- sox , Li ma, Ohio. 'l'his  apparatus p rovides 

t i ves, may he mentioned. the thorough com- means for sel,a rating aspha l t  from the natural 

bustion of coa l ,  the m i n i m u m  of lahor in rock.  I t  comprises a tank with steam pipe� 

handling coa l .  the acc ura cy w i t h  which i t  In I t s  bottom and a convey or for carrying off 

('an be fed to d i fferent p a r t s  of the fi re-box, the "sand" 01' residue. The c rushed rock is 

and the uni formity w i t h  wh ich this fuel may fed Into the tank a t  the sides and a t  the top 

be supplied.  • of the tank behv('en the feeding devices.  A 

C O �I I l i X nD E X l l AL8'l'- VA L V I� A N  U 
skimmer skims the separated aspha l t  a s  I t  
rises t o  t h e  surface of t h e  water In t h e  tank. 

i(i X I T E H.-J. Tn.H' Y ,  Xew York, N .  Y .  The I n  the tank bottom an agitator keeps c l'llshed 
in ven tor ha s  made an imp rovemen t In combined rock in motion during the sepa rating p rocess. 
exha ust·va l ve" and ign i t e rs for combustion en-
gines, and hi" ohject i K  t o  furn ish an exhaust­
va h'e w i t h  a simple,  inexpensive, and reliable 
means fol'  i:"'"ll i t ing the charge of combustion 
agen t,  a fter the engine has been in operation 
a very short time.  

HO'I'A R Y - E X G  I X E .-I I .  B�JRGl[AN:-.I, Berlin,  
Germany.  The counter-ro l l  In this engine has 
t wo parts m ovable w i t h  resllect to each othel', 
and so a r ranged t h a t  these parts under the in­
fluence of screw-shaped su rfaces are forced 
apart,  and thus tigh t l y  p ressed against the 
inner walls of the side parts of the piston body. 
A most advantageous and simple packing of 
the chamher Is the resu l t .  l,'u rthermol'e, a 
decrease of the wea r of the working parts i s  
secmed, so that the machine i s  sui table for 
the highest n umber of revol utions, with l i tt le  
fr i ction and les s of steam. 

Lighting and Heating A pparat ns. 

G E X I·mA T I X G  O l L- B L' H X I� R .  - p. s. 
SPI LLEI! ,  Austin,  Texas. This oi l-burner I s  
designed f o r  u s e  wi thin a stove 01' furnace for 
heating pu rposes. The pipe may be con­
nected with the coup l ing, and the gas gener­
a ted be conducted to a gasometer and thence 
to a system of pipes, for i l l uminating or other 
needs, i t  being Intended to thus u t i l ize surplus 
gas generated in the use of the burner.  This 
burner belongs t o  that class using heavy petro­
leum commonly found in Texas. 

SAFETY G A S - B r R N E u. - J .  B .  LOUGHEAD, 
E l izabeth, N .  J. The Inven tion p rovides a 
safety gas burner which Is a rranged to a l low 
convenient turning on and o ff  of the gas in 
the usual manner, and to automatica l l y  turn 
off the gas in case the flame i s  accidentally 
e xtinguished. 

H allway Improveloents.  

CATTLI';-GUAHD.-G. A. Plm S'rl l :-.l .  :\Ion­
roe, La.  This mechanism i s  desi:"'"lled t o  be 
p l a ced between and on each side the t racks of 
a railway.  It p rovides an effid�nt and a secure 
device to p revent cattle  wandering on and 
across ra i l way-tracks. It can be rE'adily ap­
p l ied, removed 01' repaired, and w i l l  cause no 
injury to cattle I f  they come in conlact with 
the guard, 

C L I P  I!'OU DETECTOR B A H S .-G . S m'l'Il,  
Jersey City,  N .  J .  This design relates t o  a 
means for supporting detector-ha l's ; and the 
ohject i s  to  furnish a c l ill lying c l osely and 
compactly a l ongside the rail and adju stable to 
ra l l s  of  various sizes. It also meets other 
conditions liable t o  a r i se in railway construc-
tion. 

Vehicles and Their A (' ceHsorles. 

B I CYCLE A'l"l'A C I I :\I E X T . - I 1 .  U. BWOlI­
IIEllG, Prentice, "·is.  'l'his a t tachment enables 
any bicycle of standard make to run upon one 
of the ra l l s  of a rail road-track.  I t  consists of 
a braced frame adapted to he connected to the 
p a r t s  of the bicycle-frame and having gu ide­
whee ls  t h a t  engage with both r a i l s  of the track 
to keep the bicycle-whee l s  in al inement with 
the rails  and guide the machine t o  p revent i t  
tipping 01' running o ff .  

VI'] H I C L E  D H A J<'T ATTAC I DH],\ 'l'.-A. P. 
SPf�ED, Louisvi l l e ,  Ky. The inven t i on p rovides 
a draft a t tachment for team-drawn vehicles,  
which enables the team to exert a greater 
leverage for draft,  both for starting the load 
and a l so in the normal travel of the vehicle. 
It i s  especial ly useful in c l imbing h i l ls ,  01' 

S:\IOKE-C O X S L' �I I XG FURNACK-J. B. starting 01' In p u l l ing out of holes.  
lIARR I S ,  Xashv i l le ,  Tenn.  I!'urnaces for use on 
boilers,  stoves,  open fi re-grates, ki tchen stoves 
and ranges, by this invention are p rovided with 
a smoke-consuming fu rnace, very e ffective in 
operation, and arranged to u t i l ize the units 
of heat in the fuel to insure complete combns­
tion. 

Hardware. 

C O N V E RT I B L E  P I PE AND BOUr 
WREIN C H  A X D  CCTTI<� R .-J. J .  G UN'l'mm, 
Boston , :\Iass. Comprised in this implement 
i s  a w rench of the pivoted-jaw and cutter type 
with novel features that adapt i t  for very 
effective service as a pipe and bolt w rench or 
a tool for cutting o ff  cy lindrical pipes or bolts'. 
The w rE'nch has a considerable range of ad­
justment between Its jaws. 

BRACK-S. CI.AWSON, S a l t  Lake City,  
Utah.  Owing to the neal' impossibi l i t y  of get­
ting an ordinary brace and hit into working 
position bet\veen cl ose joists. thp inventor to 
ove rcome the (l i ffi c u l ty here provillps an ex ten­
sil . le  I >ra('e, whil"h w i l l  hold i t "p l f hptW PPIl til!' 
j o i s t s  so that with I ll' w i t h o u t  the help of a 
pawl-and-ratchet the hrace may drive till' bit 
through the joists,  

Inlscel laneou N .  

H A C K  I�O R  H O L D I N G  F A L S E  'l'I';I'] T I I . -
n. K W A L L ,  1 1 0nol u l u ,  Oahu,  Hawaii .  'l'he a i m  
of t h i s  Invention I s  t o  s u p p l y  a r a c k  f o r  hold­
iRg fa lse teeth which w i l l  serve also as an 
index to the dentist,. to make selection In any 
work and t o  show hi m  styles of teeth needed 
for completing his stock. The rack may be 
made in shapes and sizes requi red and com­
partments a rranged for various sets of teeth. 

NASAl, D I S H . - H .  L, Ii AitiI I S ,  New York, N. 
Y. 'l'he nasal d i Sh  i s  especi a l l y  designed to 
he used in apply ing a wash th rough the nose 
in such position that It w i l l  not l)aSS down the 
throat.  '1'he dish may be made of glass, chlna­
ware, sheet meta l ,  gutta percha 01'  other sult­
ahle materia l .  

I m V I C E  F O R  g X l I I B l 'l' l N H  W O U K K  OF 
AR'l'.-W. WOOD.  NE'w York. N. Y. '1'he gen­
eral  i dea of the I n ven tor is  t o  j lrodu('" a p l u ra l ­
ity o f  R('pnPR f r o m  \YOl'kR o f  fl r t ,  hiRtorie Rl'pn� 
pr�' ,  l i ylng p l p t u rps.  <' tl '  .•  i n  R1H'h a r e l a t ion a s 
to hp rpa (Ul y ('omllared hy sjlP c t a t o rs. I l l s par­
ticular aim is  to p roduce a device In which a 
central  movable member is furnished with 

t hese scenes to he wi tnessed o ne  a t  a time and Busin"ss "n" P"rs"n"l c losely following In a p redetermined ord�r. � ..  � "  .. Wants. 
N O X - U E I,' I L LA B L I'; BO'l"l' L E. - C. I" . 

1 1 \'1"" 1 "  !' I' a l to " a l  '1'1  b ' t bt ' d I HEAD '1' H I 8 COLUMN CAREFULI,y.�YOll  
• Eo • •  , ' , L .

. 
Ie 0 J ec 0 a me 

. 
n wili  tind inqu iries for certain classes of artic les this new I m provement I S  the p rovision of slm- 1 numhered in consccutive oroer. If yon IlIU " l l ·  

p ie novel deta i l s  o f  construction f o r  a bottle factu re t hese goods write u s  a t  ollce u nd we w i l l  
which w i l l  effectively p revent a reuse o f  the �nd yon �he Ila!!le and address of the party c lcs' r-

mg the mformatlOn . In every ('a!!le it iN net'eN­reCel)tacle a s  a mercan t l l e  package ,  and thus sary to give tbe n u m ber o f  the Inquiry. 
prevent the fraudulent sale of a l iquid counter- 1U V N N  &\'; ( : 0 .  
fel t i ng that original ly contained i n t h e  bottle.  

'l' A B L I� AUJ t; 8'l' A B L I'; A N G ULAULY AND 
V E H 'l' I C A LI,Y.-U. C, l JoU X E Y , Al lentown, Pa. 
Artists, architects, and the like,  have obtained 
an Improved table for their u se hy means of 
this Invention. It I s  readily adj u s ted as  to 
height and angle and is p rovided with support­
ing devices for lamps and tools 01' instruments, 
such as brushes, colors,  inks, drawing imple­
men ts,  etc. 

lIA N e I" AC'l'UHI� o r,' B IW 8 I 1 E 8.-J. J .  
I IA n  ••  : x  a n d  .J . 1' .  1 ' 00nm s ,  Ossining, N .  Y. 
A ma rked advantage is gained in this Iml) 1'ove­
ment for street-brooms and scrubbing-brushes, 
for use on streets, floors, decks of vessels,  etc. 
The hrush i s  a r ranged to permit of reversing 
the hack carrying the bristles 01' fibers,  to a l low 
uniform weal' without spli tting 01'  warping the 
back. 

C U lIB I N I'; D  U G L I·:!t A X D  BLU'l"1' E U . - U .  
C .  PUI lIlS'I', C hicago, I l l . This combina tion de­
vice has for I t s  object the p rovision of a ruler 
which wil l  he extremely flexible,  so a s  to be 
easily u sed on e i thel' fl at  0 1 '  rounding smfaces. 
The ruler I s  1) 1'ovlded with a removable hlotter 
un i t s  lower su rface and is  prouf aga i n s t  the 
collection of dust and grime pal·ti cles. 

l'APEU-BAG I I O L D I·: U.-L. C .  ll t : :-.I x ��LL, 
Paris,  Ky. :\Ieans are emp loyed in this con­
t r i vance for holding paper bags In quantity 
lupped and clamped In sequence, ready for re­
moval singly 01'  in numher. '.l' he holder i s 
adapted for very efficient service and to enable 
the instant removal of one 01' more bags wi th­
o u t  disarranging others remaining i n the 
holder. 

A'l"l' AC l nmX'l' F O Il MEN'S O R  BOY8' 
WA I S T 8 . - U .  8.\[; � I ,  B rooklyn, N .  Y. The at­
tachment pe rfected here conveniently and 
' Iule kly connects the waist with the trousers. 
It i s  readily detachable from the waist to per­
mit wash ing of the waist . w i t h o u t  hindrance 
hy the device 01' danger of inj u ring the latter.  

E � V gLO I'.-l" .  P. P I DllE" X ,  B rooklyn, N .  Y. 
Certain new and useful imp rovemen ts are 1) 1'0' 
vided in this Invention, whereby a n u mber of 
envelops a rranged in continuous length a re de­
tachahly connected to a l low of running the en­
velops th rough a type-wri ting machine for ad­
dressing them in a convenient and quick man-

Marine Iron Works. Ch icago. CataloJlue free. 
I n q ll i r y N o ,  3 9 ;j ii . -�'or ·makers of wall order speCialties, book and picture publishers, etc. 
A UTos.-lluryea Power Co., Reading, IJa. 
I n q u i .·y No. 39;j6.-�'or II smull diamond rock drill for drlftmg or core cutting. 
u t.:.  S." M etal Polish. Indianapo lis. Sam ples free. 
I n q u i l'Y No. 39 ii 1 . - �'or dealers i n  scale parts. 
Hlowers and exhaust er:i. Exeter Machine Works, 

Exeter, N .  H. 
I " q u l r y  \'i o. 39ii�. ��'or tbe manufacturers of t b e  La Rastie gas lamp chimney. 
Hand l e  & Spoke Mchy. Ober Mfg. Co . •  10 Bell St., 

Challrin It'al ls,  O. 
I n (l u i ry N o .  3 9 a 9 .-For m anufacturers of the 

��ljf
e
�8�1l�)��� Y���';;r:.

lso addresses o f  makers of hay 

Dies.  stamping'S aud armature discs. A dvance Manu­
fact u r i n g'  Co. , ltncine, ,"V is. 

I n q u i .· y  No. 3ft60.-For m ach i n ery for the manu­
facture o f  bUller tubs, washtubs,  puils, etc. 

Sawm i l l  mach inery ll11d outfits manufactured by t b e  
I ,nne .M fll. Co . .  Box 13, Montpel ier, Vt. 

l u q ll i t·y No. 3fJ6 1 . - For machinery and apparat us for making cotHlll telt  mattresses. 
PATENT .. ·ou � A I . E. - A.  JJ. & O. 8ovelius' 

Holder. IJrice. $ti,f.XIO. H ancuck. llich.  
I n q u i r y  No. 3!1 6 :l . - �'or m akers of solar 

b eaters. 

'l' w i n c  

wnter 

iI'on. RA J.}o; . - -6)  h .  p. Otto gas eng-ine, the latest t y p e .  
practically n e w .  Col borlle M fJC. C u . ,  Chicago. 

J II q n h'Y N o .  :U. fj 3 . - �·or parties engaged 1n m o u l d -
i n g  cast iroll i n t o  wro u g- h t  iron. , 

Our speci alty 18 cutti l iJ.( and forming m etal parts any 
shape. Metal  Stmu pi l lg'  Co . •  N i ngara Falls ,  N .  Y. 

I n q ll h· )· N o .  3 " O  ... . - For m ach inery for cuttinJ: 
down trees.  Cllt L iuJ,! curd wood,  pl l i l lg. poles,  e t c. 

IJet me sel1  y o u r  patent. I h ave bu yers wuit l llJ,.(. 
Charlt:'s  A. Scott. C:! rullite Bui lding', Hochester, N. Y. 

I lI q n i t"y No. 3 fJ 6 !i . - }'or makers of machinery for 
makmg blankets and handles. 

Machinery designed and constructed. Gear cuttin�. 
'rhe Garvin lIacbine Co. ,UtI Vurick.  cor.  Spring 8ts . •  N. Y. 

I n q u h-y No. 396fi . - ltor a :-;.mall ,  portnble grav ity 
scale wei�hil Jg from !-2 ou nce t o  4 u r  5 pounds. 

Paten t  for Sale or on Uoyulty.  No. 712.808. Attach­
mcnt for cllspidor 011 raiJ way coach. A. II. Kehr, Hup p's 
Bui lding,  York.  Pa. 

l n q n i l' y  No. 3 9 6 7 . - )'or i n format ion relative to 
inst  a i l ing a small p l ant for d is l i l l ing oi l  t"rom diJfereu t 
h erbs. 

Man llfacturers o f  patent articles. dies, stam ping 
tools, l ight machinery. Quadrhm Manufacturing COIU­
pany. 18 South Cannl Street. Chicaao. 

nel'. 
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COT8.-G. II. ll c E !.WI�E,  G loster, l\Iiss.  'rhis 
mechanism I s  actua ted by the swinging motion 
of the hammock. l\Iea ns are fmni shed for 

A G ENCY W A N T E ] ). -For a good sel l ing article con­
nected with t.he machinists supply bu�i ness. W i l l iam 
A. 'l' ucker. 317 W. 4atb Street. New York. 

hol ding the fan out of the way of a pe rson J n q ll i ry ,," 0 .  396!1.-�'or dealers in com pressed-air 
entering the cot and to assist i n the actuation 

car pet cleaninl( apparatu s. 

of the fan ; a l so for the vertical adjustment Crude oil  burners for heatmg and cooking. Simple.  
of the fan , and to enable the fan mechanism efficient and clleap, Fully guaran teed. C. �'. Jenkins 

t o  he applied or l'enloved from the cot or  ham-
Co. ,  110a Harvard Street, W asbiol!ton, D. c.  

mock, and also to be fitted lengthwise of the cot br��: '!�'dYti��j,e�i!rt?';s-:-
For dealers In box m akers' 

to any position. The largest manufacturer in the world of merry-ao -
SC I E N T I �" I C  rrOY.-'v. I I .  Z L \l lI E IOI .A � .  rounds, s hooting- Ilal leries and baud organs. For prices 

I I a lethorpe, l\Id. This apparatus consists of and terws write to C. W.  Parker. Abilene, Kan. 
a mechanism,  termed hy the inventor "a blow I n q u i ry No. 391 t .- �'or m akers of paper bal( and 
m i l l , "  comhined w i t h  accessory parts,  which box· making m achinery. 
a t  the nominal price of a toy , takes the place We manufacture anythlnl( In m etal. Patented artl­
of expensive l aiJoratory apparatus, and is cles, metal stam ping, dies. screw m ach. work, etc. 
adapted to win the a t tention of old and young M etal Novelty Work., 43 Canal Street, Chicago. 

In demonstrating many important laws of na- m!�:.���r. ��o S���I�:'f���a':.':r
k

��x O!a���,::gt.Jr��:' 
t llre in physics, mechanics,  optics, ' composition 
of l ight , astronomy , · etc. Patent. for Sale or on Royalty.-Internal r.over for 

peas aud beans. can boil 80ft without breaking ; good 
C O lI PU T I NG-:\U�A 8 C U K - I" . C .  UEAlI , But- for every family. M. Kratky, Utica, South Dakota. 

IeI', lIo. The device Is made In two tele scop- I n q n h'y N o .  3 91 3 , -�'or makers of calenders, 
ica l ly-sl ldlng sections which may he drawn out Illso wholesale dealers In sheet celluloid. 
t o  a maximum capacity 01'  forced together to 'l'h e  celebrated " Horns by- Akroyd " Patent Safety O i l  
reduce the volume to a fraction of the maxi- I ItI1J!ine i s  bui lt  by the De I�a V er�ne Refrl/ilerating lla­
m u m .  E ven an uneducated person may readi ly chine Com pany. Foot of East 138tb Street, New York. 
and accurately measure any fractiona l part of I n q u i t· )" N o . 3 !1 1 " .-�'or high temperature ther-
a commodity at a fixed p r ice without comput- mometers, UP to .00' �'. 

ing, the measure helng itself a computer to T b e  b e s t  b o o k  f o r  electrici ans and bellinners I n  elec_ 
settle any quantity at a definite price.  triclty i s " Experimental SCience," by Geo. M. Hopkins. 

l I gATI NG on C O O K I N G 8TOVE.-P. S. By mail, $f>. Mu n n  & Co., pubUshers. 361 Broadway, N . Y .  
I n q ll h'Y N o .  3 91 ii . - For makers of Baum'; grav ity 

testers from .w to 80 tor testing i l l um inating oils. SPI LI.EU,  Austin, 'l'exas. l\Ir. 8 p i l ler's  inven­
tion relates to heating-stoves ; and it consists 
of special  deta i l s  of construction and comhlna· 
tion of parts adapted to any heating 01' cook· 
Ing stove employing a gmte should such stove 
have double w a l l s  suitable to form a heating­
space s i m i l a r  to the space 01' passage encirCling 
the body of the stove. 

W anted-Revolutionary Documents, Autograph JJet­
ters, J o urnals. Prints, Y{ashingtoll Portraits, Earl y 
American I l lustrated Ma�azines. Early Patents sip;npd 
by Presidents of the United States. Valent ine's 
M anuals o f  the early 40's. Correspondence sol icited. 
A ddress C. A. M., Box 7'i;), New York. 

I n qu i r y  No. 3 9 1 6.-�'or parties to manufacture 
IHU: S S - S I I  n: LIJ. -l\IAII \" G. TI LN E l: , O range , a simple pal ented article on royalty. 

N. J .  '1'he ohject a ttained In this imp rovement [lr Send for new and complete catalogue of Scientillc 
I s  the p rovision of simil l e  means for securing lIud other Books for sale by Munn & Co . • 361 Broad way, 
a shield in p lace flO that It may be readily N ew York. Free on appl ication . 
removed and sewing obviated. The fastening I n qui ry No. 39" .-For parties to manufacture a 
devices consist of snap catches which may be mea.uring faucet. 
rE'adily snapped onto the seam laps of the sleeve W i l l  estimat e o n  Generlll Machine Work or Mfr. Pill,. 
and waist.  A rticles 011 Royalty.  Address G reenfield Steam Engine 

K NL I,'-C L0 8 I N H  GA'l' K�J .  'V. l I i� NIJE II>lON , 
W orks, East Newark. N. J .  

I n q u iry N o .  3!1 1 S. - For m acb inery for makmg 
starch from potato or cassava. Tunica , :Miss. 'rh i s  swinging gate i s  furnished 

with means whereby it w i l l  be automaticalll' 
d osed when opened. In operation the gate I s  
pulled open t o  position for p assage t hrough. 
The weight helng of sufficient heft,  when the 
gate i s  freed by the person passing th rough, its 
strain on the cord w i l l  p u l l  toward the fence 
the free end of an arm se c u red to the gate, 

. l1ml flwlng the gate t o  closed posi t i on .  I I p re It 
i s  held u n t i l  n ga in forcibly oll('ned. 

NOTE.�CopieR of IIny of t hese patents will  he 
fu rnished by !\funn & Co. for ten "ent. ench . 
Pleasc state the name of the pate nTee, tit l n of 
the invention. and date of this paper. 

l u q ll i ry N o .  3 9 7 9 . -1<'01' fi rms for making auto­
m atic bag-sewlnjiC m achines. 

I n q l1 h'y N o .  3 !180.-�'or m ilkers of automatic gus­
l i g h ting pel lets .  

I l1 q l1h'Y N o . 3 9 "  • •  -For manufacl urers of cotton 
alJd woolen m achinery. 

I n q ll i r )" Ne. 39S'J.-}1'or makers o f  power m achin­
ery for milking ttsh nets . 

I n q ll i ry N o .  39�:J . - �"nr makers of oil Durners for 
h eating s t eam or hot wnter fnrnaceA. 

I nq u i r y  N o .  3 9S,I . - !i'pr mnnu fuc>turerA of ("01£1-
drawn steel tubing. also mukers o f  e l ectrical welding 
steel  tu bing.  

J ll qu l l' Y  N o. 3!18:).-�'or m akers uheamless alumi·  
n i u m  tubing one inch ill  diameter. 
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HINTS TO CORRESPONDENTS. 
Names and A:ddress must accompany all letters or 

no :I.ttClltlOU w111 Le vaiu thereto. This is  for 
our lUfurmutioll and Hot for puulication. 

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

InqUiries 1Iot allswl'l't-'d ill rctlsulluule time should lJe 
repeated ; cOl'l'esponucllts · will IJl'ur in  mind that 
some answers l'l'(luire nut a little l'l'search and 
though we clHIl'uvor to reIlly to all eith�r by 
�i;t��r�� ill this department, each must take 

Buye:r:s wi�b illg to purchase UIIY article not advel'­
tlSl'd HI our columBs will ue furnished wi th 
��l�)r���ee� of houses mUllufuctul'illg or carryillg 

Special Written Information OIl mutters of personal 
�\�i\t(��tth

r��l7I��,l��'�\�H! �l terest cannot be expected 

Scientific America!! Supplements referred to may tIe 
had at  the office. Price 1 0  cents each. 

Books , referrcd to promptly �upplied on receipt of 
pl'lcc. 

Minerals sent for examillation should be distinctly 
murkcu or lalJclL'u. 

of vitrio ' ,  100 parts ammonium fl uoride and 100 
parts of water. 3. Stir 1 part of o i l  of vitriol 
into 4 parts of water and allow to cool ; then 
stir in enough finely powdered fluorspar t o  the 
consistency of mil le Put this on the parts to 
be etched and dry at a temperature of 100 deg. 
to 1:!0 deg. Uepeat if necessary. Great care 
must be exercised in these processes of etching, 
as hydrofluoric acid w i l l  cause very painful 
burns if accidentally dropped on the skin, and 
the fumes of the acid are excessively irritating 
to the throat and l ungs. 

( 8909 ) D. P. S. asks for some chem-
ical for etching the name or initials on such 
tools a s  callpers, scales, and squares, as 
th rough stamping they are gene ra l l y  sprung 
out of shape ? A. Cover the surface of the 
steel with a thin coat of asphal t  varnish, then 
cut in the letters so as to expose the steel and 
etch with weak nitric acid. The asphalt can 
then be washed off with turpentine. 

( 89 1 0 )  W. B.  writes : Cayenne pep­
per put into rat-holes w i l l  at once c lear premo 
ises of them. I have tried it  in numbers of in­
stances, and never knew It to fail.  I t  i s  

( 8903 ) C. A. B. asks for the chemical equa lly effective against skunks, wease ls, etc. ; 

ana lysis of the so-ca l led oil  gas, that is, gas 
even a coyote w i l l  give the p lace a wide berth. 

manufactured by the l'a tton or simi lar process. ( 8911 ) C. E. H. asks : Kindly let me 
A. The composition of oil gas w i l l  grea tly know what a slot magnet is, and also what is 
vary, dependen t upon the oil u sed and the tem- meant by compound winding. A.  We are not 
perature of gasi fication. We give here the ex· able t o  tell you what a · ·slot magnet" is,  since 
tremes· selec ted from a table of analysis : we have never seen the term before. 'rhe i ron 

Specific gra vity . . . .  0.442 0.1l09 part of the armature of a dynamo is slotted 
l'er Cent. Pe r Cent. to p revent heating by eddy currents, whiCh 

H eavy hydrocarbon . :[1 . 4  4 :! . 3  w o u l d  flow a round i t  if i t  w e r e  n o t  slotted. A 
Methane . . . . . . . . . . .  :!3.6 43.:! compound-wound dynamo is one whose tield 
Hydrogen . . . . . . . . . .  :!0.7 57.3 has two windings ; one of finer wire and hIgh 
Carbon monoxide . . .  0.7 3.5 resistance, which is in shunt with the armature 
Carbon dioxide . . . . . . 0.2 1. 7 and the line, and one of coarse wire and fewer 
Oxygen . . . . . . . . . . . .  0.3 0.6 turns, which is in series with the armature 
Nitrogen . . . . . . . . . .  4.[; Il.:! and the line. The object is to furniSh better 
Sulphur compounds . .  none 0.:!4 regu lation with varying l oad. 

The best book i s  Walter l l empe l " s  · · Methods of ( 89 1 2 )  D. O. asks : What is Cornish 
G as Analysis," third edition, translated by L. stone, and what kind of soda, that Is, crystal 
M .  Hennis. You will also lind information as of soda, to use in the glazes in the "Cyclopedia 
to the manufacture and uses of o i l  gas in our of Receip ts," as I am working on them ; the 
S U l"l"LE " E N 'l' S ,  Nos. 3:!4, 783, 760, 8S6, 94S , wholesale drug houses here, they t e l l  me there 
and 600 ; also S C I E N 'ru· l c  A �I E It I C A N ,  No. :! , are many kinds of soda and potash. A. Cor­
Vol. 71l,  and No. 7 ,  Vol. S4. We will be pleased n l sh stone or Cornwa l l  stone, so named because 
to forward these upon receipt of ten cents for is comes from Cornwa l l ,  England, i s  a porous, 
each number desired. weathered felspar, · containing an admixture 

( 8904 ) F. G. B.  asks what kind of of more or less clay. I t  Is  worth in the 

driers can be used with tar paint to dry It In powdered form about twenty dollars per ton, 

about two days and not affect glass and not and can p robably be pu rchased from dealers 

crack. A. There are no substances that w i l l  in powdered minerals. C rystal soda Is  simply 

act as driers with tar paint in the way that the crysta l l ized carbonate of soda, commonly 

driers act with linseed oil .  You w i l l  p robably cal led sal soda. It w i l l  be better to use the 

attain the desired resu l t  by dissolving a good dry carbonate of soda, soda ash ; in th k! case 

quality of rather hard pitch in turpentine. i t  should be remembered that four parts of 

Resin is sometimes also added, and I t  i s  claimed soda ash are equivalent to ten parts of crystal 

to give a better and more durable coat. soda. 

( 8905 ) F. K. S. asks for a formula ( 8913 ) W. A. P. asks : 1. The best 

of an aquarium cement for p utting In glass. A. way to reduce a 220-volt circuit down to 1 10 

lIIe l t  together at a gentle heat 3 parts of lin· volts, 15 amperes, capacity. A. You wish 1 5 

seed oil ,  4 parts of tar and 16 parts of resin. amperes to flow with a drop of 1 1 0  volts in 

Use warm, not hot. Or take 8 ounces of a sol u- a 2:l0-volt circuit. Use a resistance of about 

tion of glue and 1 ounce of Venice turpentine 7.5 ohms of No. 10 wire, and this w i l l  p roduce 

and boil together, sti rring well until  the mix· a drop of 1 1 0 volts with a curren t of 15 

ture i s  complete. 'rhe j oints to be cemented amperes. The rest  of the dwp in series wil l  

should be kep t in close contact for a couple of be in your apparatus, which should have a 

days. resi stance of 7.5 ohms, nearly. :!. How to 

( 8906 ) O. H. asks where the earth's electrically weld p latinum wire No. 22 together, 

center of gravity is. Supposing that a shaft 
goes through the earth·s center, and a ba l l  
drops into i t ,  where w i l l  t h e  b a l l  stop ? A .  
The earth acts as if t h e  center o f  gravity was 
a t  the center of the form of it. I f  a hole were 
made through the earth to the opposite side, 
and a ba l l  were dropped into it,  the ball would 
u l timately come to rest at the center of the 
earth. 

( 8907 ) W. R. M. asks how to unite 

broken pieces of gold, silver or bronze articles 
with what the jewelers call  hard solder. I 
would like to know the details of the p rocess, 
and also how to make the solder. Is the·re a 
solder for a l uminium, and where can it be ob· 
tained ·1 Can you recom mend an inexpensive 
book on solders, braz ing, welding, etc. ·1 Can 
you give me the address of a retai l dealer in 
smal l  p latinum t ubing and wire ·! A.  For 
formulre for solders for various purposes, we 
refer to the " S c m X T I >· l c  A M E lt l CAN Cyclopedia 
of Iteceipts," pages 5:! and 5:!5 to 530. For ad· 
ditional solders for aluminium, see answer to 
query No.  8 7 5 1  in the S C I E NTU' I C  A M EIUCAN of 
November �2,  1 UO:! ; also S U Pl'LE�lENTS , Nos. 
1040, 60:!, and 750. There is very little p ub· 
Iished in book form on soldering. We can sup· 
p ly you with lI. Howe l l " s  ' · Manual of Instruc· 
tion in lIard Soldering" for 75 cents. For 
manufacturers of p latinum ware, we refer you 
to Baker & Co., 1 :!0 Liberty Street, New York 
city, or  to J .  Bishop & Co., Sugartown, Pa. 

( 8908 ) J. R. C. asks what book he 

should buy to get the receipt for putting de-

a l so platinum to copper ; what, If any, fl u x  
is to b e  used ? A. Electrical welding Is  'done 
by mel ting the two parts to be united and forc­
Ing them together while melted. A flux is 
necessary to prevent oxidation. The same flux 
would be used as for the same metal In ordin· 
ary welding. 

( 8.9 1 4 )  B. B. asks : 1. How to avoid 
scratches on the glass when cleaning with 
ashes before si lvering ·1 A .  I f  you wou](I 
avoid scratches on glass, you should avoid the 
use of ashes In polishing it.  All  wood ashes 
must contain particles of silica which are 
harder than the glass and w i l l  scratch the 
glass. Use successive ly liner abrasives t i l l  
fina l l y  rouge and s t i l i  finer polishes are used. 
:!.  How t o  repolish p late glass when I t  l o ses 
its original polish ? A. I f  glass has become 
dul led, I t  must be repolished by the

' 
same 

means as at  first. 3.  How to silver glass with 
tin instead of mercury amalgam process ·1 A.  
Mirrors are made with tin and mercury amal­
gam by spreading sheets of tinfoil over a level 
stone slab, true and smooth, and pou ring the 
desired amount of mercury over the tin. The 
sheet of glass i s  then lowered upon the 
amalgam from one edge, so as to dl'ive tile air  
bubbles out as I t  advanc<'J' into contact with 
tbe amalgam. 'Veights are now put upon the 
glass, holding It down till the amalgam has 
se t. The glass Is now l ifted from the stone. 
Any places where the coating is defective are 
repaired hy coating them separately. 4.  I s  tin 
process of silvering, If any.  cheape r than the 
ammoniated nitric  of si lver process ·1 A. AU 
mi rrors are now coated with si lver. I t  is a 
much better coating than mercury and tin. 

signs, etc.,  on glass, such as a photograph or 
a scene of any kind. I have seen it done by 
putting a liquid on a rubber stamp, then put 
your glass tumbler on the stamp and dust a ( 8915 ) W. G. asl{s : Could you sug­

white powder over it ; then It was put in a gest anything that I could mix with coal dust 
baker and baked a certain length of time. I so I t  could be used for family use ·1 A. Coal 
want to know what the l iquid and powder are dust i s  brlquetted by mixing with coal tar or 
and how long to bake it ·1 A. This method of pitch,  subjecting to strong pressure, and usua l ly 
etching glass is effected by the use of hydro- partially coking after pressure. 'ro be com· 

fluoric acid, ammonium fl uoride and acetic mercially successful i t  must he conducted on a 

acid, or calcium fluoride and oil  of vitriol.  very large scale as the insta l lation is rather 
There are a considerahle numher of formulre expensive. At the ordinary prices of anthra­

for this wo!·k, of which we give here a few. I cite, I t  has not hitherto proved economical 
1 .  Dissolve 8 parts 

.

Of sodi um fluo
.
ride in �OO to briquette coal fines

. 
in this country. Eu rope 

pa rts of water, and add 1 part of 011 of vitrIOl.  has no real anthracite, hence briquettes furnish 

:2. 10 partl:l sulphate 01 ammonia, �O parts of 011 the only form of smokeless fuel, besll1es coke. 

INDEX OF INVENTIONS Draft ,:qualizer, M. Whiteside . . . . . . . . . . . . . .  12a,101 
])raft-rIg�illg. A. Livsehutz . . . . . . . . . . . . .  , . .  723, 1 6U 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

March 1 7 ,  1 903. 

Druft �ill, lJrcssed metal, V. H.  IShullen-
IJl'rgl'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 046 

Drawcr, furniture, K Shick , . . . . . . . . . . . . . . .  723
' ifoJO 

])r�!dgc,. hydruulic, J.  Auul'l'sl'n . . . . . . . . . . . . .  723: 122 
Dl'!ll, C. A. 'Yl'SSIllUU . . . . . . . . . . . .  , . . . . .  , . . .  723,OU7 
Dl'llU,ng mach me anchoring dcvice, I. \VUllt-

hng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722 778 
Dr�V�llg apparatus, J. H.  lnggollh;hy . . . . . . . .  722:385 
Dnvmg mechanism, Otis & Coyle . .  , . . . . . . .  722 744 

A N D B A C H B B A � I N O T H A T  D A T B. Dust collector, O.  M. Morse, r<'issue . . . . . .  12; 102 
Dye and making sa�c, blue polyazo, Lcvin-

[See note at end of list a.bout copies 01 these patents.] stcin & .Menschmg . . . . . . . . . . . . . . . . . . . .  722,860 
Dye and makmg same, lIlue sulfur, R. IIcl'z. 723 154 

Account shcct, H. U. \Voodward . . . . . . . . . . . .  723, 1 1 7  
.\'chl all� makinl? samc, bcnzylna}lhtbylamin-s

,
ulfoIl lC, . Lcvm�teill & l\fcllschillg . . . . . .  722, S61 ACId, nmkmg sulfuric, J. B. l!'. Ilcl'l'L'shuff 722 US1 AdUrcssing lllachinl', II. L. Gay . . . . . . . . . . . .  722 ' U6U 

�\crial ullparatus, J. IiaiscI' . . . . . . . . . . . . . . . .  722:84� .\gl'icultul'al machine, W. Y. Donahoe . . . .  722 Ur;r; A�r lJrakc, F. L. Uuillcmct . . . . . . . . . . . . . .  72£ S�7 
All' comprcssor, n. <Jastal . . . . . . . . . . . . . . . . . . 722' !JU8 
A!r compressor, 1\1. \Y. Marsden . . . .  , . . . . .  72:1:00U 
A!r CO!lllJl'e,SSol', cOlllvound, U.  W. Marsh . .  72a,OU1 
All' �bIV, 11 . A. ::;ummcl's . . . . . . . . . . . . . . . . .  72:J U US 
Anthracene dcrivatives alld making SUlllC' 

, 
M. Iiugcl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 722, 7 1 U  

Automatic lubricator, J. A. Sn'PUSOll . . . . . .  722, 7GU 
Automobile pro}ll'lling menus, II. Lpml' , . . . . .  722, I US 

Dye and making sumc, green anthraccne, ' 
O. Bally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 723 125 

Dye and makillg same, wool, M. Kahn . . ' . .  
Eartheuwure, manufacture of, E. G

:21��1�� 722 , 716 

� SOil . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . • • . .  722 701 
��dtl(�u�iollal upparatus, L. :So Pratt . . . . . . . .  723:022 
Elcctl'lc control of dcvices at a distullce 

� apparatus for, D. M. Moorc , . . . . . . . . : 72a,176 
Electric mach inc framc, dynamo, It. Pfcifcr 723 01U 
Elcc�'ic 

11
,sockct alld rcccptacle attachmcnt, 

, 

, " . IIa uss . . . . . . . . . . . . . . . . . . . . . . . . . .  7�2, U7!} 
l�h�ctl'lcal tcsting upparatus, II.  A. Lcwis 72a,205 
I�ll'ctrode framc, battery, H. Cottrell . . . . . . 722,!}46 
I<:.lcct,rode, revcrsible galvauic battery, II. 
, 

Cott l"ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722 , tJ47 
I�ll'vator elcctrical appliancl', J. II. Itobcrts 722,75" 

Axle and jourual lJox, dlvidcd cal', 'V. P. 
Westcott, Jr. . . . . . . . . . . . . . . . . . . . . . . .  . 

Bag. See Laundry bag. 
. 

I�h'vator safcty clutch, 11'. D. Pottcr . . . . . .  722,8U4 
722,780 I� levator sufcty dpvicl', A. II . Ml't'ch . 722, 730, 722 ,737 

I�h'vator sufl'ty dl'vicl', F ,  n. Potter . . . . . . . .  722,8U3 
Bait, artificial, C.  C. Shaffcr . . . . . . . . . . . . .  . Balallce, spring, S. It. Munson . . . .  , . . . . . . . 
Banana shIpping casc, E. O. PittL'llgel" . . . . .  . 
Bal's or shoals, upparatus for rCllloving I�. 

Bracc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . 
Basket machinc, C. Engherg . . . . . . . . . . . .  , . .  . 
Baskct making machinl', C. EugbL'rg' , . . . . . .  . 
Huth aud fcvcr macb iuc, F. 'V. 11all , . . . .  . 

H���s
;Of�se 

J .
fo�l:��;\"er, \Y. KC�I3L'lI'illg . . .  . 

Hpdstead �Ild lllattI'l'��,' '0: .�: 'iI�';l'
tiL:Y : : : :  : :  

72a, 045 
72�,HIJ 
722, 8t1U 

72:l, l:n 
72�, !JUl 
722, !J02 
722, U7U 
72:.!, lj4H 
72:1, 1 7 1  
722 , 705 

Elpvatol' shaft tloor cuvcring and thc lifting 
anc] de})ositioll of samc, I(ctt & IIussell-
IUJlJl • • • • • • . • • • • • . • • • . • • • . . . • • • • • • • • • • •  722 850 

I�lIg!Ile con,trolling ulllmrutus, H. J.  Shephy 722;017 
I� Il�! IW CyhI!th'r, CXl)losivt', L. M. Johnston 722, 846 
Engule e,rhwJt' I'S, apparatus for cooling 

�aso1t'IH', n. C. Stovl'r . . . . . . . . . .  , . . . . .  722 767 
l�n�itw guid" sllpport, loconwtive, J. Playcr 722

'
892 

EugillPs, cooling t:l I l k  for intt'l'nal combus- ' 
ti�'" C. O. W h i tt, . . . . . . . . . . . . . . . . . .  728,098 

I�Il VP}oll, J. Vun Bt 'l'rs , . . . . . . . . . . , . .  , . . .  : :  72;�,083 
Hcdi�catl canopy support, turnilack, I. E. 

ulmer . . . . . . . . . . . . . . . . . . . . . . . . 722 8�2 
Bell ringing lllcchauislll L'lectrolllugll'Ptic' 

huvelo}l, fill', 'V. F. C rafts . . . . . . . . . . . . . .  722,816 

722, 883 Evapora�or, fruit, vcgctahle, or ct'rt'ul, E. 
H. UUIIl�S . . . . . .  , . . .  , . . .  , . . .  " . . . . . . . .  " 72'2,GV3 

. J. J. Silt'ulIan . . . . . . . : . . . . . . . . . . . . . . : . . . : 72:l,04M 
B!ndcr, tClllI>orUl'Y, J. L. C. Montaguc . . . .  722, 87U 
BIrd trap, I" . .K Alll'u 722,7t14 
Bluckiug cuu, A. E. ::;a�il��I� : : : : : : : : : : : : : :  72 2,Ul 1 

�lo�ks
E

or
c

illgots, subdividing, J. Scales . . . .  722, 75U 

ll:;�k'bi�ldcr: ��
s
s�

a
l�il;g : : : : : : : : : : : : : : : : : : : :  

722,UUS 

Bookcasc, folding, D. ::;cariJorough . . . . . . . . . . ���:¥�� 
Bottle, P. J. IUchardson 72:! , 2 1 0  
Bottle tilling mach inc,  L. · 'St'r�i)��i : : : : : : : : : : 72:!,065 
Bottle, non-retillallll', liool'ic & TUl'puugy . . . .  722,718 
Bottlc, 1l0Il-rl'fillahlc, H. IIufften . . . . . . . . . .  722, U7.4 
Btlttle, non-rcfillahle, I!'. A. Morll'y . . . . . . . . .  0 72a,004 
Bottle, llOll-l'etillablc, C. II. Pclton . . . . . . . . . .  72a,018 
Bottle, etc. , stoppcr, II .  Bouton . . . . . . . . . .  722, 802 
Bottle stopper, _ l\J. J. COli roy . . . . . . . . . . . . . . 722,S14 
Bottle stoppcr, G. It'. lIardiuge . . . . . . . . . . . . . . 722, U7M 
Bottlcs, packing, A. Mauser . . . . . . . . . . . . 72a , 1 7·! 
ilrake, It. Sultsman . . . . . . . . . . . . . . . . . . . . . . .  7211 U36 
Brak� applicahle to motor cars, other ruil-

' 

��r
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Y
II 

vch
E
!clcs .

. ,
a J!? rcvolving shufts gCll- . , y, . Wa le� . . . . . . . . . . . . . . . . . . . . . . 722,930 

Brake systcm, electric, C.  E. Barry . . . . . . .  0 7 22 , U36 
Brick cutting machine, Haymond & Browll 723 lSI 
Bric� edge �moothing Llade, W. Frcy, rc- ' 

BroilT��e 
m��t' 'o'r' tle'sh' '�i '�l;i��i�: ·�t�.: · �i): 1 2 , 1 01 

paratus fur, )j'. Uadl'lllUchcr . . . . . . . . . .  722 807 
Broom halldliug tumbling hop.rd, C.  II. Por- ' 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 723, 180 
Brush, E. T. Baskin . . . . . . . . . . . . . . . . . . . . . . 722 066 
Brush holdl'r, I .  L. Lalldi� . . . . . . . . . •  0 • • • •  0 723 : 1 65 
Bucket, garbage, E. C. Scaman . . . . . . . . . .  723 , 2 1 5  
Bucket, gl'ah, A. E. Brown . . . . . . . . . . . . . . . .  723 , Um  
Building construction, J. G .  :\lcyers . 0 • • • •  723, 175 
BUl'Jler. Sce lIydrocarlJon lJurlll'l'. 
Button mach inc, automatic ccuterlng and 

drilling, N .  O. Baker . . . . . . . . . . . . . . . .  722,796 
Cableway system bridie, �'. H.  Lamb . . . . . . .  722,721 

�:���3:�' s�i)p��t,
W

�'. 
S}¥.

ltsr�iih : : : : : : : : : : : :  +�:¥�1 
Can header, L. C. Sharp . . . . . . . . . . . . . . . . . .  72;], 047 
Can press, F. Klaus . . . . . . . . . . . . . . . . . . . . . . . 722, 853 
Candy "dripping machinc, E. 11'. W. Wieda . .  72:J , lU3 
�anc, bleaching, Meycr & BesenlJruch . . . . . .  722,86U 
Calle, magazine cap-cxploding, Stanley & 

Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 2 1 8  
Capsulc tubes, mUllufacturc of, G.  II. Paine 722:881 
Car lJrake, raHway, J. J. IielHIl'lIy . . . . . . . . 722,U89 
Cur, lJurglar proof cxpress, C.  Fleischhauer 722,830 
Car coupling, T. P. Bellows . . . . . . . . . . .  0 • •  722,7UM 
Car door, P. Brown . . . . . . . . . . . . . . . . . . . . . . . . 722 U41 
Car life guard, tram, G. Geiger . . . . . . . . . . . .  722 :6Ul 
Car, mctallic, E. W. Summers . . . . . . . . . . . .  723,067 
Car roof, C.  W. Crees . . .  0 • • • • • • • • • • • • • • • • • •  722 8 1 7  
Car sIde bearing, H. D. Laughlin . . . . . . . . 722;UU5 
Cal·d holder or IIle, E. W. Woodruff . . . . . .  723, 1 1 6  

Explosioll . motor, douhlc acting fuur cycle, 
I�Xp{��i;e

hI����i;l��: ' i.': ' 'v'. ' T(;(:(lf : : : : : : : : : '- '- '-
I�xtt'llsion table, C .  J .  Cook . . . .  , . . . . . . . .  . 
11 alJric smoothing and ironing apparatus, G.  

72:l,071 
722,774 
723 , 1 40 

B. Beuns . . . . . . . . . . . . . . . . . . . . . .  723, 192 
Fahries, giving lisle thrpad finish f� ' ��g�!� 
. tablc, A. N .  Duhois . . . . . . . . . . . . . . . . . .  72:3 , 1 4 7  

.',astl'lling devict', A. E. ::;lllylie . . . . . . . . . . . .  722,923 

.',astl'ning inst'rting- machhlt', G .  A. Amblcr 722,()5!) 
l',uts, purifying, C,  F rt'spuillS . . . . . . . . . . . . . .  722,832 
I'

,
u ul'ct, IDPasnriIlg, W. Got'hd . . . . . . . . . . . .  722,U72 

l"llucet, washbasin, A. L. Grotewohl . . . . . .  722,8�5 
.',('ed attachmpnt, hoiler, W. 'V. Urpl'n . . . .  722,696 
l"ped water rcgulntor, N. E. IIanut.'Illallll . .  722,700 
J1,t't'<i water rp,l.!ulator, J. 1\1. 'Villiams . . . . . .  723,225 
}1 ccd wuter straincr and catch basin W G 
, Wilmlngtun . . . . . . . . . . . . . . . . . . : . . .  : . . : 72:1. 1 10 

f1,ppdcr, lamb or calf, J. H. Cramcr . . . . . . . . 123, 1 05 
11 ccdJI��s '\:���� . •  

t� . . .  
s���� . .  ���l���, . . .  �' . . .  �1: 722 838 

}1:�I.lce stretchcr, wire, I. 1\1. 'Varner . .  , . . .  72a;221 
11. !hng systpm, cxpllIlsiIJle, D. E .  Hunter . .  722 , 70U 
11 111ns on plate glass or other traIlsllurt'nt 

, bodies, pro(luctioll of, ReynolUs & Grubb 722 n01 
l" lltCl', L. V.  Rood . . . . . . . . . . .  0 . . . . . . . . . . .  722

'
f)o6 

}1�iltcr, eotIce or h'a pot, Wchb & Howcll . :  72:!:iJUl 
I\!re pscupe, J. S. Johnson . . . . . . . . . . . . . . , .  722, 7 1 :� 
I' Irc cscape, D. Brown . . . . . . . . . . .  0 • • • • • • • • • •  72a 194 
Fh'parID sight, J. G .  Huhbard . . . . . . . . . . . .  722

'
8-14 

t:�:�k.
hoo

S�:c 1)CI;tist�m��h
sk·

.
· · · · · · · · · · · · · · · ·  722:00 2 

Inoor cll'aning' apparatus, G. Swenson . . . . . .  722,768 
Flue cuttcr, E. I�. Rcsor . . . . . . . . . . . . . . . . . . 72:�,02{) 
Flue dust, rl'claiming, E. H.  Williams . . . .  72a , 1 05 
Flue dust, silica ted, E. I I .  Williams . . . . . .  72a, 1 0 6  
11'lushtng dcvice, A .  Rockcl . . . . . . . . . . . . . .  722, 757 
Fly llet holder, H.  C. Petcrs . . . . . . . . . . . . . .  : : 722. 748 
Fly trap, S. Itiekersbcrg . . . .  , . . . .  , . . . . . . . . .  723,027 
11'01ding, wrapping, and pasting machinc, C. 

()\\'CIlS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Form, garment, A. Hoffmann . . . 0 • • • • • • • • • • •  
11'ruit jar, E. A. Parker . . . . . . . . . . . . . . . . . . .  . 
11'ruits, machine for pricking pruncs 01' like, 

722,879 
722,\)83 
72 3,01 7 

J. II .  Hammer . . . . . . . . . . . . . . . . . . . . . . . .  722 840 
Jrucl briqucts, machine for making arti- ' 

ficial. G. 1\1. Penn . . . . . . . . . . . . . . . . . . . .  72:� 1 50 
Furnacc, 'V. II. It'cllncr . . . . . . . . . . . . . . . . . . . .  722

'
827 

}1:urnacc, J. ..i�rmstrong . . . . . . . . . . . . . . . . . . . .  722:B:!2 
11 urnace chargmg appuratus, C. II. Wpllman 72a 004 
]t�urnace door, ail' fel'ding', Eddins & BmMie 722:B57 
�'use plug, S. Itothschild . . . . . . . . . . . . . . . . . .  72;] 0:l2 
Galvanic battery, M. M. Bair . . . . . . . . . . . .  722 :662 
Gumc, W. II. SuydcI' . . . . . . . . . . . . . . . . . . . . . .  72:3,058 
Uame apparatus, W. R. \Villiams . . . . . . . .  722 78U 
Game carrier, 1\1. C. Pett'l's . . . . . . . . . . . . . . . .  723

' 
I7!) 

UariJage receptacle containcr, C. II. ::;tpphen- ' 
Cush carrier and apparatus thcrcfor, 1\1. J. 

ItoiJertsoll . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
, son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722, 766 

722,U05 Uarmcllt hangcr, A. L. H.oss . . . . . . . . . . . . . . . . 723,O�n 

723, 0...14 Garmcnt supporter, 'V. C .  Nyc . . . . . . . .  , . . .  722,741 Cl'mellt post mold, L. II. Stoller . . . . . . . . .  . 
Centrifugal machinc, Macfarlane & Hobcrt-

Cbal�·�n
Il . .  i3: . �i�l:ri� : : : : : : : : : : : : : : : : : : : : : : . :  m' ��g 

Ohair book support, T. Donohue . . . . . . . . 0 ' .- . 72a:144 
Chimney block, H. N .  Jasper . . . . . . . . . . . .  722, 7 1 2  
�!gar box, A .. Nederland . . . . . . . . . . . . . . . . . .  72;],012 
CIgal:ette maklllg mach inc, A. )j'ernandez y 

� ernandez . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  722,829 
Cigarette making mach illes, dcvice for pro-

duch\S' continuous strings of tobacco for, 
J.  Paul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722 746 

Circuit lJreaker, U. II. Heud . . . . . . . . . . . . . . . . 723:183 
Clasp, A. Roehm . . . . . . . . . . . . .  o • • • • • • • • • • • •  723,028 
Cleanillg and sCl'ulJlJing appliullcC, G.  Bruhu 723,223 
Clock, sclf-winding elcctric, O. A. En Holm 722,6S4 
Clothes pin, D. ::;. BoyIL's . . . . . . . . . . . . . . . . . .  723 , 1 30 
Clothes rack, F. �'. Wltt.  . . . . . . . . . . . . . . . . .  7211, 1 1 4  
Clutch, E. Dysterud . . . . . . . . . . . . . . . . . . . . . . . 7211, 196 
Clutch, friction, C. U. Ureutl'r . . . . . . . . . . .  0 722 , 6U7 
Clutch, friction, A. Bolzani . . . . . . . . . . . . . . . .  722, 800 
Clutch, friction, Ellicott & Norris . . . . . . . .  722 95U 
Cock, automatic cylindcr, J. N. Mowery . . 722:S72 
Cock, stop and waste, S. Rcsck . . . .  0 • • • • •  722 752 
Cookillg oven, L. J. Hirt . . . . . . . . . . . . . . . . . 0 722

'
982 

Combing needle filling machInc, T. Town-
' 

send . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723,080 
Compass, 'V. Schwarzcr . . . . . . . . . . . . . . . . . . 723,041 
Composition, G. }1'. Avcrill . . . . . . . . . . . . . . . . 723, 1 24 
Concrctc making apparatus, C. It. Weaver . .  722 , 782 
COllf�ction and makillg same, malt sugar, 

C.  H. Burckett . . . . . . . . . . . . . . . . . . . . . . .  . 722, SU7 
72H, l l tJ  
722,720 
722,904 
723, 07tJ 

Controller, T. von ZwcigiJergk . . . . . . . . . . . .  . 
Conveyer carriage, F. H. LamlJ . . . . . . . . . . .  . 
Cooker, steam, W. R. }1'lack . . . . . . . . . . . . . . .  . 
COllY holder, Towcrs & Cameron . . . . . . . . .  . 
Cord or rope making mach inc, T. W. Nor-

Cork
m�:l st�pi)��: ' Aiki�; '&' i;�ili�� ' : : : : : : : :  +��:��� 

Corn from the ear, machhw for cutting 
green, J. C. McIntyre . . . . . . . . . . . . . . . .  722, 874 

Corn or grain dump elevator, l\1alJus & Hay 722,U97 
Cotton chopper and cultivator, combiIll'd, 

M. A. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . 72;] , 1 2 6  
Counter, lun('h, }1'. H. Secord . . . . . . . . . . . . . .  72:1,043 
Counting mechanism, }1\ C. Rinsche . . . . . . . .  72:�,21a 
erUUl', hoisting, W. E. Bodell . . . . . . . . . . . .  72:l, 1 28 
Craul', overht'ud traveling, G. Mitchell . . . . 722,868 
Cranes and derricks, chain block for over-

head, A. L. RolJerts . . . . . . . . . . . . . . . . . . 722, 755 
CrallPs, meallS for prcvt'nting the OVl'rWilld-

Ing of holst chains of, O. Mltchell . . . . . .  722. 867 
CI'ute corncr strup, E. Ii'. GillJert . . . . . . . . . . . .  722,6!J2 
Cratc or case, J. A. Taylor . . . . . . . .. . . . . . . . .  722,771 
Cross hend, B. J. It"lIIy . . . . . . . . . . . . . . . . . .  7 22 , 900 
Crupper shield, w. P. Burke . . . . . . . . . . . . . .  723 , 1 36 
Cuft' holder, F. A. Wernig . . . . . . . . . . . . . . . .  72a,095 
Cultivator, S. H .  and D. Garst . . . . . . . . . . 722,690 
Cultivator, G. L. WaIlls . . . . . . . . . . . . . . . . . . 723, 190 
Currents, generating alternating, C . .Po ISteIll-

metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72:1.061 
Cm'rents, rectifying ulternating, E.  Thomson 72:J, 1 80 
Curtain polc, D. R. Kinsell . . . . . . . . . . . . . . 723,20a 
Cuttcr head, I!'. Stutzman . . . .  , . . . . . . . . . . . . .  723,066 
Cutter head, rotary, M. W.  Mattison . . . . . . 72;J,207 
Cycle stpering hf'ad, motor, C. F. Thoms . . .  723,075 
) )ecoy, H. S. Dills . . . . . . . . . . . . . . . . . . . . . . . .  722,682 
])putal flask press, T. G. Lewis . . . . . . . . . . . .  7 22 , 72n 
))('ntlst·s Hask, A. S. Steigerwald . . . . . . . . . . 722,765 
Dpsk clamp, A. R. F(·rgusson . 0 • • • • • • • • •  0 • •  722,828 
])001' check, K N .  �hank . . . . . . . . . . . . . . . . . . 72:�,21 (1 
Door, grain, M. C. Rowclltr . . . . . . . . . . . . . . . .  72:�,Oa4 
Door stop and holdpr, <1. B .. Thorpe . . . . . . . .  723,219 
Dough mixing and raising machine, Allen & 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,658 

Gas coolcr, E. A. lIool'c . . . . . . . . . . . . . . . .  , .  723 OO� 
Gas engine, L. }1'. Burgcr . . . . . . . . . . . . . . . .  : :  722:671 
Gas cllginc , 'V cstinghouse & Uuud . . . . . . . .  722,787 
Gas �encl'atol', acetylclle, 'V. 'VeblJ . . . . . . .  , 723,092 
Gus J;cncrutol', acetylcnc, J. Conoon . . . . . .  723 , 1 38 
Gas holdcr, J. H. Grecn . . . . . . . . . . . . . . . . . .  722,834 
Gas producer, F. \V. l\latthiessCll . . . . . . . . . .  723,224 
Gas regulator, C. L. Nelson . . . . . . . . . . . . . . . . 722,�7t) 
Gases, apparatus for trcating liquids with, 

P. Naef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 , 0 1 1  
Gcaring, alternating rotary, J. E. llausft'ld 722,7U4 
Oem setting, O. W. Dover . . . . . . . . . . . . . . . .  722, �24 
Gill drawing framc, 'V. Holdsworth . . . . . . . . 722,U81 
Gin cottOI1 clcancr attuchmt'ut, 1\1 . Uuth . . .  72a,U35 
Glass curricr for lecrs, sht'ct, Frink & Lt't' 722 U8U 
Ulass tlattening talJlc, shet't, Frink & Lec 722;688 
U lass furnaces, devicc for fecding ash in to, 

W. B. Cogswell . . . . . . . . . . . . . . . . . . . . . . .  7 22 , ! H 2  
Glass grinding ur polishiug muchine, D. J. 

:Murnallc . . . . . .  , . . . . . . . . . . . . . . . . .  , .. . . . .  723,008 
Glass making maehiIlt', sllct-'t, Frink & Lee 722 687 
Glass, oruamcnting, J. 1\1. Cullroy . . . . . . . . . .  723: 13U 
Glass plates ur �uppurts, manufacture of 

strcngtbt'llCd,  E. OtIelluachcr . . . . . . . . . . .  723, 014 
Oolf stick, M. It. Swift . . . . . . . . . . . . . . . . . . . .  722 tJ27 
Uoverllor, stcam ellginc, P. Richcmond . . . .  72;�:Hm 
Grain elevator, J. F. 'Vhite . . . . . . . . . . . . . .  722, 78� 
Grain separator elevator, G. If. COllncr . . . . 722,tH5 
Grain shocker, E. F. Ponuth . . . . . .  0 • • • • • • • 723,020 
Grease cup, G.  Reimers . . . . . . . . . . . . . . . . . .  723,209 
Uriudiug machinc, J. Benge . . . . . . . . . . . . . . . .  72 2,U38 
Ul'illdillg machinc, disk, A. T. Shipp . . . . . . . .  723,051 
Gumming machhlt', II. D. Sisson . . . . . . . . . .  723,053 
Gums, dcvulcanizillg, Chautal'(l & Kcsslcr . . 722,944 
GUll recoil urakl', U. Laullt�r . . . . . . . . . . . . . . 722,724 
Gun sight telcscope, G. N. Sut'gmuUer . . . . .  0 722,910 
Uun sighting attachment, G.  A. Schoelh�r . .  722,701 
GUll with barrel rccoil having rccupcrutor 

spring, O. Laubcr . . . . . . . . . . . . . . . . . . . . . .  722, 725 
Hair comb, J. Kahn . . . . . . . . . . . . . . . . . . . . . .  722, 714 
Handle. Sec Tool handle. 
Hurvcster attachment, G .  I;'. Vollborn . . . . 723,084 
lIat and coat haugcr, II. A. lirezdorn . . . . . .  722,856 
Hat hook, H.  H. Bernurd . . . . . . . . . . . . . . . .  723 , 1 93 
Hay rack, E. Troy . . . . . . . . . . . . . . . . . . . . . . .  0 722, 775 
lIay rack, side delivery, II. A. Adams . . . .  722,9:n 
Head l'l'st, adjustabh', C. 1,'. Deardurff . . . .  722,H5U 
Ilpad rest bar, 'V. J. Koehn . . . . . . . . . . . . . .  722,�55 
Heating apparatus, clectrical, Peck & Itnu-

dull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722 , 747 
l1ppI Imildiug mach inc, F. E. Morris et al 723 , 1 77 
Hidps 01' skins, machinc for treating, I;' . J.  

Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,888 
Hinge spring, '1'. Hoche . . . . . . . . . . . . . . . . . . . .  723, 186 
Hog nose cuttcr, C.  I;'. Roux . . . . . . . . . . . . . .  723,Oaa 
Horse bit , D. W. Donnclly . . . . . . . . . . . . . . . . 722,683 
JIorsl'shoe, adjnstable clamp, D.  W. Barr . .  722,935 
1I0tbl'ds, forcing frames, t�tc. , light or 

glazpd frame for, G.  Knochenham!r . . . .  723, 1 63 
Hydro('arhon lmrner, l\IcLl'an & Picard . . . .  723,010 
Hydroc31'hon burner initial heating dcvice, 

W. It. Jevons . . . . . . . . . . . . . . . . . . . . . . . . .  722,987 
Hydrocarbon burner lighting device, W. R. 

J evons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 722,988 
ICl! cutting mach inc, W. H .  De Baun . . . . . .  722,GB1 
Ice spud and shovel, combination, W.  J. 

Ester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,825 
Ignition dt'vice, electric, Schmitt & Kan-

nichfl'ldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722, 9 1 :3  
Indig-o, reducing, Muller & SchwalL . . . . . . .  72:1,007 
Induction ('oil. A. II. Parcplle . . . . . . . .  , . . .  72:1, 0 1 6  
Inhall'r, C�  V .  Tal'lor . . . . . . . . . . . . . . . . . . . . 72:1,070 
Insulator, third rail, S. B. Stpwart, Jr . . . . 723,062 

(Continued on page fi33) 
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II Star" Foot and 

Power 
Screw Cutting 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFa. CO. 
695 Water Street. 

[ roll hars or tubes, machine for cutting, W. 
l Ioptllnger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722.843 

I rOB sawing machiue, cold, Carter & Wright 722,I:HO 
i roning hoard, \V. Savidge • . . . . . . • . . . . . . . • 722,75S 
Ironing machine, E. J.  Lune . . . . . . . . . . . . . . 722,858 

.Iall or prison. �'. O. Weary . . . . . . . . . .  722 . 780. 72:l, 781 
.Jar closure, J.  W. Davis . . . . . . . . . . . . . . . . . . . 723, 142 
.Journal boxes, lid construction for railway, 

T. H .  Symington . . . . . . . . . . . . . . . . . . . •  723,009 
,Journal cooler, J.  W. Marthis . . . . . . . . . . . •  723, 173 
,Journal cooling and lubricating means, P. 

Naef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  722,875 

oIJe Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

One O L DS M O B I LE  
RUNS EVERYWHERE 

Seaeca Fan •• N. Y .. U. S. A. Key rIng, S. Mountford . . . . . . . . . . . . . . . • • •  
Knitting machine, Salzer & Walther . . . . .  . 

Nothing to Watch but the R.oad Ahead. 
new red catalog illustrates and describes it in detaiL m:��� Our 

THE PRICE IS RIGHT 

OLDS MOTOR WORKS. DETROIT. MICH. �i �:81�II:�lITII � MACNINE SHOP O U TFI TS 
� TOOL,����� SUerUES ATH ES. SEBASTIAN lATHE coCf$!r;'��'T/O 

Foot and Power :r��s;ra���s��'!d�r�IYilr::
l
:e�: 

SH EPARD LATHE CO •• 133 W. 2d St .• CinCinnati, O. 

T H E  HALL 
B RASS PIPE WREN C H .  

A PERF ECT T O O l. 
W I T H  F U WT IO N  (;IU,'. 

BU8 .... tn� for all sizes and shapes. 
Hijlhly polished pipes made 
up witbout scar or injury. 
For Circulars and P'J'ices 

WALWORTH M AN UFACTURING CO • •  
1 28 T O  1 3 6 FEDERAL ST. . BOSTON.  MASS. 

\\�� mannf3.dure ge!lNl 
an.l lJo.lles suit!lble for 
al l  purposes. We :llso =��-n--Hiop-" sdl supplies and C:ln 

!h�n���nlor 
�art o;j

i
�l� 

or SW!lm rig. �e our 
late cat:llogue, FREE. 

926·.'130 S. 1 8th St., 
ST. LoUIS, Mo. 

CHA�. T. HOWK & Co., 51 Hudsou St., New York, Export Agents. 

TH E E U R E K A  C U P  

I(nobs, etc. , means rot' securing door, E. 
Pyarson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Label· 'holder, L. Welgel .  . . . . . . . . . . . . . . . . . .  . 
Lace and cord fastenf!r, A. H. Smith . . . . . . .  . 
Lacing tip, F. Richardson . . . . . . . . . . . . . . .  . 
Ladder, Loren? & Jones . . . . . . . . . . . . . . . . . . .  . 
Ladder attachment, Lorpnz & Jones . . . . . . .  . 
Lump glowers, making (>If'ctric, M. W. 

722.887 
723,Ug3 
72:3,055 
722,902 
722,865 
722,864 

Hanks . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  722,702 
Lamp glowers, sorting device for f'lectric, 

A .  J. Wurts . . . . . . . . . . . . . . . . . . . . . . . . . .  722,790 
Lamp glowers, treating electriC, M.  W. 

Hanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,701 
Lamp, incandescent mantic, E. A. SchoUel 722,015 
Lamp shade holder. electric table, R. Walker 72:1,087 
Lamp, Signal, ]1", W. Dressel . . . . . . . . . . . . . .  72:1 , 145 
Lantern, signal, R. Black . . . . . . . . . . . . . . . . 72:1, 1 27 
Lnntern, Signal, F. W. DresseL . . . . . . . . .  72:; , 1 46 
Latht', copying, C. Seymour . . . . . . . . . . . . . .  72a,O-l-l 
Laundry bag, E. Bournp, J r  . . . . . . . . . . . . . . . .  722,801 
LPIDOIl sqlwezer, 1\.1. Rf'dlingf'r, Jr . • . . . . . . . .  722,808 
Lifting jack and stump puller, combined, C. 

G. Hoffmann . . . . • . . . . . . . . . . . . . . . . . . . .  723, 1 55 
r,lnotype machine, J. S. Thompson . . . . . . . .  72�.U7:1 
Liquids, etc. , apparatus for controlling the 

(lellvery of viscous, C. F. Mendham . .  722,nS 
Locking attachment, S. Storm . . . . . . . . . . . . . -. 722,926 
Locomotive and car tor usc on single rail 

elevated railways, E. S. G .  Rpl's . . . . . .  ·723,024 
Loom jacquard mechanism. H.  Hardwick . .  723.15:1 
Loom warp stop motion, J.  T. Cyr . . . . . . . .  722,818 
Looms, thin place detector mC'chanism tor, 

Shelters & Hunnewell . . . . . . . . . . . . . . . .  . 
Mail box carrier, I. Unger . . . . . . . . . . . . . . .  . 
Mallet, automatic, A. W. Browne . . . . . . . . .  . 
�falt turning machine, D. D. Weschler . . . . .  . 
Mandrpl for conduit sections, R. W. LylC' . .  
Manometric' gage, ' C. Schmitz . . . . . . . . . . .  . 
Massage apparatus, electrical, W. F. Hed-

723,049 
722,929 
72:1 , Ja4 
722,785 
722,720 
723,040 

strom . . . . . . . . . . . . . . .  -. : , • . . . . . . . . . . . . . .  722,841 
Mechanical movement, J.  R. Carter . . . . . . . .  722,674 
Mill. See Windmill. 
l\Une haul, single cable, C. W � ' Damron . .  722,951 
M itten, W. S. Lodge . . . . . . . . . . . . . . . . . . . . . .  722,86.3 Tbe most useful article ever invented 

tor the purpose. Indispensable to Law­
yeI·s. Editors, Students, Bankers. Insur­
ance Companies and business men gen .. 
ersl ly. BOQk marker and paper clip. 
Doe::! not mutilate the paper. Call be 

'" Mold"r's  Hask and gate, S. G riffith . . . . . . . .  72� , 1 51 

;; Motor, C.  B. Cox . . . . . . . . . . . . . . . . . . . . . . . .  722,948 
� �Iouse trap, W. C. Hooker . . . . . . . . . . . . . . . .  722,842 

Z Mower attachment, G.  F .  Burtch . . . . . . . . . .  722,07:1 
9 Mower bunching attachmpnt, J.  W. Latimf'r 723 , 1 60 
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�1Illi ��o��!��� ��t':,'"n�,; � Muffler, exhaust, A .  Winton . . . . . . . . . . . . . .  72R, 1 1 1  

Music recording apparatus, L .  O .  Rissman . . 722,904 
Nail or tack headln� apparatus, A. H. Jlrll(-

and notion dealers. or by mail on receipt 
of price. Sample card. bf mall, free. Man. 
�ri�t��.� Uox'irr'lfII�::!:a�ld�"'�Y. 

A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
ever made. Measures curves of all kinds 
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brain and money saver. Absolutely ac­
curate. Measures any distance. Can be 
set to "zero" at wil l .  Any one can use it. 
Hi�hest endorsements. If not a.t your 
dealers send to us direct. Circular free. 

STECK EN REITER MFG.  CO . •  
96 LAKE STREET, CHICAGO. 

MOST POWERFULL WI RE ROPE MADE 
BaODElUCK&SASCOM ItOPE co. ST.LOUIS, MOo iALL WHO ARE I NTERESnD 

I I N  T H I N G S  ELECTRICAL , can obtain our illustrated catalogue 
:- by sendinJ;t 2-cent stamp for ,postage. 

. LIBERTY ELECTRICAL SUPPLY CO., 1:16 Liberty St .• NewYork 
M AC H I N E S FOR R O LLI N O  

SC R E W 
T H R EA DS. 

Any size u p  to 1 "  diameter, 3" 
long. Four sizes of machineH. 

mar Stm4 for Catalogue. 
BLAKE & JOHNSON, 

P. o. Box 7. Waterbu ry. Conn.  

T O O L S 
FO R M EC H A N I CS. � Send lor Free Catalogue No. 1 6  B .  � 

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

For PIPE-THREADING 

) .. or CUTTING 
there Is no machine on the market that can com­�::;III!iIil!ll\-... ," for t':lIIe of operation anrl t'xcellence of work 

FORBES PATENT D I E  STOCK 
\' i �  is st.>lf,centering a n d  tli�s !lre adjust· 

abl� to allY variatiun of the fi ttings. Parts 
I'an be .luplkat'! II :lt NliJ;\'ht cost when worn 
out. Will thre:ul :lnd rut up to 12 in. pipe. 

CATAI.OGUK FRER. 

C U RT I S  & CURTIS CO .. 
6 (ja!.'den St., Bridgeport, Conn. 

U S E  G R I NDSTONES P 
(f �o we call �UPPIY you. A l l  sizes 
m O ll n tt-d anli u ll m o u n t e d .  always 
kept in st.ock. R�memner, we make a 
specialtyof �elecLinJ! stones for aJ1 spe­
cial purposes. � Ask for eatalo(1'U1! 
The C LEVELANJ) STONE CO. 

2 d  Floor. W i l s h i re.  C leveland. O. 

Little Wonder 
TELEPHONE 

F O R $6 . 00 
We will send 2 telephones. 200 feet 
and all necessary staples. with full im,u'l'c-III. 
tions how to put them up and operate. 

HIPWELL MFG. CO • • 
A llegheny. Pa. 

D. L . H O L D E N  . .  REAL  ESTAT E TRUST BLO'G PH ILA , P A 

RSEGfA'CEOR ICE MACH I NES 
S t �  r q s '"  PA C E.  S C  � �. T  r C A r-.' l R  ( A '\j  ) ( p  ... , a � q  , 

ham . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  722,669 
Ni,ckel orcs, etc, treating, T . . Jt:'nkins, 

72:l, 1 58, 
Notice board or the like, F. T. Vine . . . . .  . 
Nut lock, L: V. RathmelJ . . . . . . . . . . . . . . . . .  . 
Nut lock, W. U. Rosenthal . . . . . . . . . . . . . . .  . 
Oil burner, H. LuckC'nbach . . . . . . . . . . . . . . .  . 
Oiling cup for luhricators, auxilIary hand, 

}1\ W. Edl\-·ards . . . . . . . . . . . . .  0 • • • • • • • • •  
Ore concentrator, .J. B. Arthur . . . . . . . .  0 • • •  
O rcs, treating, F\ R. Carpf'nter . .  0 • • • • • • • • •  
Ores, t reating, P. A .  Knappe . . 0 • 0 • • • • • • • • •  
Packing apparatus, automatic, Hannan & 

Robinson . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  . 
Packing machine, .J. C. Thorn . . . . . . . . . . . . .  . 
Packing, piston rod , E. W. Tuckf'r . . . . . • . .  
Padlock, F. Soley . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paint C'an and paint mixer, comhined, J .  

723 , 1 59 
722,777 
722,751 
723,030 
72:1,200 

E. Furlong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,833 
Paintf'd surfaces, compOSition for cleans-

Ing, Watkins & Scre"ton . . . . . . . . . . . . . . 723,089 
Pamphlf't coverer, C. Owens . . . . . . . . . . . . . .  722,880 

�:g:�� ��fp,
mc���";:n c& STO������� : : : : : : : : : :  ��:��¥ 

Paper pulp screpn, S. II. Tlhhptts . . . . . . . . . .  723,078 
Pup!'r roll bushing or plug. C .  E. Thur· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,!l28 
Paper roll holder, C .  E. Turner . . . . . . . . . .  72:1,081 
Parcels, etc., device tor carrying, F .  Doughty 722,956 
Pasteurizer, cream ripener, churn, and but-

ter worker, comhined, n. W .  Payne . . . . . 722,886 
Pea sheller, green, B. E.  Preston . . . . . . . .  722,895 
Pen, fountain, P. E. Wlrt . . . . . . . . . .  72:1. 1 12, 723, 1 13 
Penholder, J. R. G rymes . . . . . . . . . . . . . . . . . .  722,698 
Pencil sharppner, Fassett & Wa rren . . . . . .  722,826 
P!'ttlcoat, H .  L. K lein . . . . . . . . . . . . . . . . . . . .  722,854 
Photographic developing apparatus, F.  L. 

Condit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
PhotographiC film, W. H. Smalley . . . . . . . . .  . 
Piano automatic attachmpnt, .J. A. Smith . .  
Plano kf'yboard attachmf'nt, G .  G .  Mabr . . .  . 
Plano, upright, A. G. Gardnf'r . . . . . . . . . . .  . 
Picture post card, etc. , A. Josse . . . . . . .  . 
Pipe core machine, F. Britz . . . . . . . . . . . . .  . 
Pipe conpling tor df'cp boring df'vtces, T. 

Steen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pipe drive head, P. H. Mack . . . . . . . . . . . . .  . 
Pipe molding apparatus, O. Bergstrom . . . . .  . 
Piston, R. Morrlll . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l'lnntf'r, check row corn, J. P. Fox . . . . .  . 
Plantpr, corn, E. M. Heylman . . . . . . . . .  ' . .  . 
Planh\r, seed, L. L. Bevis . . . . . . . . . . . . . . . . .  . 
Plnntf'r, wireless check row corn, W. W. 

722,764 
722,800 
722,!l!l9 
723,On5 
722,!l66 
72�,20l 
722,799 

W atson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,779 
Plaster, wall, W. H. Orr . . . . . . . . . . . . . . . . . .  72:1,015 
PnC'umatic transmission system, B. C. Batch-

eller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  722,067 
Pole or post, C. B. Voynow . . . . . . . . . . . . . .  o .  723,085 
Post, W .  A. Noble . . . . . . . . . . . . . . . . . . . . . . . .  723,013 
Powdpr dispensing device, G. L. Wernet . .  722,784 
Prf'cious mptals trom solvent solutions, sep-

arating, J. P. Schuch, J r  . . . .  , • . . . . . . .  722,762 
Prt'sslIrf' rf'gulator, J. E. Spencer . . . . . . . . . . 72�,OGO 
PI't'SS1lI'f' rf'gula tor, B. Zindel . . . . . . . . . . . . . .  72�, 1 1 8  
Print'>r's quoin, H .  A .  White . . . . . . . . . . . .  72.1,O!)!l 
Printing and addrpssing circulars, etc. , ma-

chin!' for • .  T. O .  Clemen t .  . . . . . . . . . . . . .  722,81 1 
Printing press stop motion, G. R. Williams, 

723 , 1 07,  723 , 1 08 
Printing surfacC'B, prodUCing, O. Forst{>r . . . .  723 , 1 98 
Propl'll(�r, T. Edgington . . .  : . . . . . . . . . . . . . . . .  722,958 
Pullf'r. See Stnplf' llullt-'r. 
Pull.y, belt, P. lII!'dart . . . . . . . . . . . .  722,734, 722,735 
Pulverulent, granular, or llkf' suhstances, 

apparatus for discharging, Weiss & Gi-
rond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pump, L. .J. Phf'lps . . . . . . . . . . . . . . . . . . . . .  . 
Pump, feed, A. B. Moorf' . 0 • • • • • • • • • • • • • •  
Pump rous, gripping attn chmC'nt for oil well, 

722,78� 
722,74!l 
722,871 

J. W. Rhoades . . . . . . . . . . . . . . . . . . . . . . . .  723,020 
Punch and shearing machine, combined, O. 

Ii:nudson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Puzzle, , C. A. Bennett . . . . . . . . . . . . . . . . . . . . .  . 
Puzzle, .T. L. Adams . . . . . . . . . . . . . . . . . . . .  . . 
Pyro13:lPter, Taylor & Gantt . .  0 • • • • • • • • • • • • •  
Rail hrace and tic platf', combinf'd, D. 

Ryan . .  , . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 
Rail joint, A. II. Amhlpr . . . . . . . . . . . . . . . . .  . 
Rail joint, A. L. Ros('mond . . . . . . . . . . . . . . .  . 
Rail shof'8, circuit hreakl'r for third, M. 

72:1, 1 64 
722,668 
72:1, 1 20 
722. 770 

72�,21 4 
722.660 
722,!l07 

M. Wood . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  72�, 1 1 5  
Railway coaeh, C .  Ansorgf' . . . . . . . . . . . . . . . .  722,7n5 
Rnilway crossing gatf' mpchnnism, auto-

matic, J. N. IIyke . . . . . . . . . . . . . . . . . . . .  722.845 
Railway cnrrpnt collecting device, f'1f'ctric, 

C. A. T('rry . . . . . . . . . . . . . . . . . . . . . . . . . . 722, 772 
Ranway frog foot guard, G. Holtmann ct nl 72 :1 , 1 50 
Railway rail hond, electriC, T. J{f'rr . . . . . . 722,001 
Railway rail coupling, elpctric, To Kerr . . . .  722,092 
Rn ihnl,\' rail jo�nt, H . Glov('{· . . . . . . . . . . . .  722,971 
Railway structure, elf'vntf'<l, G. II. Thom-

Ron • • • • . • • • • • • • • • • • . • • • • . • • • • • • • • • • • • •  
Rnt('het wrf'nch, C. Bo Grftef'Y 0 • • • • • • • • • • • • •  
Rectifier, E .  Thomson . . . . . . . . . . . . . . . . . . .  . 
Rpfractory material, E. G. Achf'son . . . . . . .  . 
Rf'lny, W. W. D('nn . . . . . . . . . . . . . . . . . . . . .  . 
Ring. See Key ring. 
Rivets, device for electrically hpatlng, H. 

V .  Loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rivets, heating, H. V. Loss . . . . . . . . . . . . .  . 
Rock drill, V. Schnelrler . . . . . . . . . . . . . . . . . . 
Rolling mill friction driving mechanism, 

C. A. Erbsloh . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ropp ('lamp, F. C. Crowp- o . . . . . . . . . . . . . . . 
Rota ry engine. H. Ige) . . . . . . . . . . . . . . . . . . .  . 
Rotary engine, T. Oliver . . . . . . . . . . . . . . . . .  . 

(Cont(nued on page t84) 

722,77:1 
722,6!)5 
7211,076 
722,7!l1l 
722,680 

What the Critics Say 

Antomobili.ts throughout the conntry and many ahroad 
�ive the Jltreatest possible praise to the 

CONRA D Gasoline Motor Vehicle .. 

��
r
rab��i'"y. b'6'a"rVru8���?�i:jm,E:'���aISr��b�ht.r ::.� 

���c:r;t��:t
l
���e'r:��Fo�����;I:':�:1:ed. lllustrated 

CONRAD MOTOR CARRIAG E CO., Buffalo. N. Y. 

C R E ST M OT O R S  
FOUU CYCI .. E GASOI .. INE. For Automobiles, Launches, 
and St.'\tion:lry PUrpORI:!8. 3� and 5 H. P. Air Cooled, 5 and 7 H. P. 
Wakrl'oolml. C REST lIFG. CO., CAMRRl nGK, MAN�.,U.S.A. 

GasoLine Launches 
and Engines i!::n':he .. and Engine .. 
Tregurtha Water:Tube Boilers 

Barjlalns in Second Hand Launches. 
Send SIX 2·cent stamps for catalogue. 

M URRA Y & 'l'REGURTHA CO., 340 'Vest First St., South Boston, Mass. 

MAG N ETIC Metal Separator 
Separates iron tumin�s, nUngs. etc., 
from brass and other ruetals. Iron 
adheres to magnets in cylinders. 
separating It from other particles. 
Bra.ss stock so cleaned can be used for best work. 3 sizes, 1,&10 to 4 0CKl  
dally capaCity. Used in leading fac­tories. Manufactured hy 

Sawyer, Worcester, Mass. 

Stephens Patent 

QUIen 

VISES 

ADJUSTING 

FLAT 
or 

SWIVEL 
BASE 

Without a Rival 

Onr 
Specialty I 

Knock­
Down 

Boats of any 
descrl ptlon 

TOWER ®. LYON CO. 

AMERICAN BOAT & MACIIINE CO., 
ROW, SAIL AND PLEASURE BOATS. 

l\.JH,Tlne Statlon . ST. LOUIS, MO. 

Wonder 
·
Bnd Second A t I Burners Wontkr ce y ene 

• . • •  Give Highest Possihle Candle Power. 
STATE LINE MFG. CO. 

8 Jay St .• 
XEW YO KK 

Chattanooga, 67 Washington St . 
TENX •• u. B. A. CHICA G u  

GAS ENGINE 
IGN ITERS 
for Marine. Stationary and 
Automobile elljlines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carl is le  & Fi nch Co . •  2 33  E .  Clifton Ave., Cincinnati, 0 

A new foot power that can be applied 
10 all lljlht m·achinery. A kick .tart. 
the machine and an occasional kick 
keeps It I<olnll(. Send for our Booklet 

SLOTKIN 4 P�AOLlN, 
2 1 0A Canal St . •  New Yark 

Rawhide P in ions and 
Accurate Metal Gears 

Can furnish anything In 
tbls line. Get our prices 

THE NEW PROCESS RAW H I OE CO. 
S,racuse. N. Y. 

i'rimitivl:! Mdhod of Locolllotion, l'i i ll�te�lIth Century. Ease of Operation 
(ar<'esllihi!itr, maniplI!:ltion, adjustment) i s  o f  par:llllount im­
portsnce In motor vehit·!es. IDllt!lnt:meous spt'e.! control, most 
.�onYl:!nient steering .Ievice and immedi!lle :\CCI:!SS to} �\"ery part 
of the meehanlsm, :lrt' points of marked superiority in 

� 
Touring Cars Each part is illterch!lngeable, anll---except hody !lnd tires-Is 

made In our own factory under constant, watchful supervision, 
:mll is But.jected to !'Ie,'ereRt teRtS. 

The R:l.mlJl�r can therefore be tlRe.l by :lnyoue with abROlute 
s:lfdy, !lnrl will (':lrry two p�op l� over any ordin!lry ro.'ld in 
any killd of weather, 

Complete Illu filtr,oted CataloJrue fullv de�cribi� 
:l�:i l:�rf;:: . 

pOll�t� 
f�:� i�.n'

l
;t��ll�\e EtlRik�or��1) S'7 50. Ou 

THOMA !!! B. JEFFERY & CO., 
, KENOSIIA. W IS. 

SIT, RIDEAN O SLE[P 
ON AI R 

"--V� . .. AIR MATTRESSES 1 ��'t'c(ion CUSHIONS and PI LLOWS 
For Berths and Seats on Ships, Yachts and 
Sma1l Roats i used as J�ife Preservers in emer­
Jltencles. For Beds at Home. Hospttal or In 
Camp. Stm4 !or .!t ee booklet D. 
Automobi les Fitted and Upholstered throughout 

Non·absorbent, Odo rless. Hygienic 
Fu l ly Guaranleed 

Conlorm to every curve 01 the body 
M echanical Pabrlc Co . .  Providence. R. I.  

New York. Oftlce, 16 Warren Street 

Apple Econom ical Gas Engine Ign iters 
Are positively t h e  best 
bunt for StatlOn!lry, 
A utomobile anti i\brine Gas Engines, either 

Wej���h:f��e1'S 
manufacture of Igniting 

8lv=r�:::S� �ofi!�h=: 
etc. Write for printed 
matte-r. The Dayton 

Electrical Manf.:. 
CompllIQ", No. � South SL Clair St., Dayton, OhiO, U. 

Jump Spark Coils 
For Ga .. oline Engine Worlr. 
Sendato the 
Dow Portable Electric Co . •  
for catalogue of spark coils. plugs. 
carburettors and am�meter8. The 
best that are manufactured. 
General office, BRAINTREE, MASS. 
Memhers of the National Association 
of Automobile Manufacturers. 

STUDEBAI\ER 
ELECTRIC 
AUTO M O B I LES 

XO E.xpe�t Chauffeur Xeeded. 
Can be RUD A n y  Day i n  the Year hy A n y  Member of the F:unily. 

rn:��th Mi����S���k�2�til�:::l�
er. 

of Construction. 

DesnipUve Catalogue on Application. 
Can be seen at the following repositories, where we a1110 show Q ful l 

line of our celebrated "'ehicles and hameSR. 

STUDEBAH.ER BROS. MFG. CO. 
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The Progress of Invention 
In the Nineteenth Century 
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Is printed with large type. on 
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S. Cunning-ham . . . . . . . . . . . . . . . . . . . . . . . . 722, 678 

A thoroughly satisfactory engine 
at a moderate price. 

Write for catalogue. 
THE C L I F T O N  MOTOR WORKS, 

233 E. Ciifton Ave . . Cincinnati, 0 ---.:=-----
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ENTIFIC AMERICAN SUPPLEMENT, No. 1 11 0  I .  Price 
10 cents. '1'0 be had at this office and from all news-
dewer.s�. ____________________________________ __ 

'Astronomical 
; I Engi��ering 
. Instruments 

MANUFACTURED BY 
W. &. D. MOGEY. 

Bayonne City, N. J. Dr Send for Catalojjue. 

lection of interestioil letters to the editor of the SeIEN. 
TIFIC AMERICAN on the question of the speed of Ice 
Boats, demonstrating how ar:d why it is that these crat't 
sai l faster tban the wind which propels tbem. Illus­
trated with 10 explanatory diagrams. Contatned in SCI­
ENTIFIC AMERICAN 'SUPPLE,i ENT, No. 214. Price 10 
cents. To be had at this office and from all newsdealers. 

P E R F E CT · P U M p · POW E R .  
is attained only i n  the 
TAB E R  ROTARY P U M PS 

They are mecbanical 
simple and dl lrable.\\'il l 
pump bot or cold fluid, 
thin or thick. Requires no skIlled mechanic. Most 

power at least cost. All parts 
Intercban�eable. Made of Iron, steel or bronze. Can be 
drivp.n by belt, motor or en­

gine attachment. Large 11lU8trated. Catalojjue free. 
TABER P U M P  CO., 3 2  Wells St . ,  Buffal o .  N.Y . •  U . S. A. 

THE INTERNATIONAL 
KEROSENE OIL ENGINE 
is the most simple, compact snd power· 
���::.

er 
���J.�li����t��tr���f��:�:N�: 

bie to Jlet out of order and is cbeaper 
tv run t.h 1n any e�'ne manufactured. 
�t�

pl
�o��r��lt'u�

c
��g����1 ���:!:� 

Oil required to run it. Safe and easily . 
operated. 

I nternatJ ona: Power Vehicle Co . •  
STAMFORD, CONN. 

THE COMPLETE 
KITCHEN CABINET 
Made of Oak, has a 60 pound flour 
��

n
d��::�!�:l�?

a
E�g:;�I���' f�i�

t
� 

cabinet should have. Made very 
Bub:-ltllnlial ar.d well flnished. Better 
than a pantr.v. Ornament:!l and u�e� 
tul. Price $16. Fully gUllranteed 
and shipped un five ( ays' trial. 

MeCI.l'RE MFG. co., 
Marlon, Ind., U. S. A. 

Write for descriptive circular. 
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JI!LCht WOrld'S 'fighting ShiPS 
By F R.ED T. JANE, Author of the Naval War Game (Krlegspiel) .  

Shop Tools "'",,"on hody and bay rllok. oomhined, H. 
Wag-on, dumping-, <1 .  Pnll"r . . . . . . . . . . . . . . . . 722, R96 .l94 PAGES. 

Their 1��
i':.':�¥��\�':iin'!Pit;.�ti'Wa':i'ilda�aniPu. �:::���, cfJ;.?: s�!�

d
���t..tt;'/��

P A: . i; .. . p�';'�� +��:��� 0 BLONG QU A R TO. 

OVER .l,OOO ILLUSTR A  TIONS. 

PRICE. $5.00. POST FREE. ltlachine Tools. �ratpr hpntf'r, Hall� & Brown . . . . . . . . . . . . .  722 •. 70� CLOTH. 
By W. H. VAND ERVOORT. M. E. W .. ather strip. door, J,. B. Rolph . . . . . . . . . .  72�, n2!l 

LaTlle Svo. 576 Page$. 673 1Ilt..,tratw,UJ. Bound in C/o/h. W.· .. d dp.t ,·o�·.·r . . J . Rondnrnnt . . . . . . . . . . . .  72:1 . 129 CONTAINS .-A photograph of, every warship In the world ; also a silhouette and a gun and armor dis-Price 84.00. �:�
I
'�'l

c�rtu��I,"nif(ie;Y;:t ·vi ·  RI;�g� · · · · · · · · · · +��'�:::; Ilram of each vessel. ___________
_ 

_ 
An entirely new and ful Jy illustrated work. treating 'Vhft�klng-, mi xin,l.!', or ' sim

'
nar mn�hi��: ' w: ' 

CONTAINS :-The lenJrt,b, beam, draught, horse power, speed. coal supply, number and size of guns 
���c���j:�� ��.:.��:�ee';,�iv��c

a��ue�. S�g.rCi�
o.?�:e J�a� . K. & G. R.  RnkN . . . . . . . . . . . . . . . . . . . . . .  72 2, 11114 thickness and disposition of armor of every warship in the world. 

been taken to eliminate ail m"tter not strictly pertaln- Windmill • .T. P. F. Flalg- . . . . . . . . . . . . . . . . . . .  722,f\Rf\ 
in� to tbe subject thu. m"k· it ble t I th Window. W. �ch •• r . . . . . . . . . . . . . . . . . . . . . . .  72:1. 0�R CONTAINS .-Tables of the size, weight, velocity. energy, penetration, etc., of every gun of every navy reader 'complete infOrmatio�n�

pert�r��g to" �:�hin: 'Vtnrtow, mf'tnll if' rf'volvtng, L. Christpnson .  722, 671) in the world. 
shop tools and metbods in a single volume at a mode- 'VlndowR. trnnRparpnt patH"'1 for glazf>d. F. 
rate pricea A. .Tnmf'un . . . . . . . . . . . . . . . . . . . . . . . . .  . 

'I'he work is logically arrang-�(l i the variOus hand and "'000 plntf'Fl, making, F. A. ManueL . . . . . .  . 
machine tools beln� grouped into clns�es, and dpRcrlp- '  "'nod FlC'rnpPf, L. F. Deffuulx • • • • •  a • • •  a . . • •  tion of each is j:(iven in proportion to their relative 1m- I Wrpnch, M. Barhflr . . . . . . . • . • • •  a • • • • • • • • • • •  portanee. The i llustrations represent the very latest I Wrench, E. C. Smith . . . . . . . • • • • • • • • • • • • • • • •  tools nnd methods, all of which Ilre clearly det-":crlbed. Each tool is considered from the followin� points : __ _ 
FIRST-Its con�tructton. with hints as t.o its manu-
SECOND!ft�

t
��"eration, proper manipulation and care. DESIGNS, 

722. R47 
722.9!l!l 
72�, 1 4:1 
722, 665 
722,920 

CONTA INS .-A series of chapters by noted Admirals, Naval Constructors and other experts of varIous 
Davies, on vital questions of the day in naval construction, ta.ctics, and 8trate�y. 

CONTAINS .-A comparative table (by tile author) of the strength of tbe navies of tbe world-the most scientiHc attempt yet made to classIfy the world's warships and navies as to actual fl"ht-ing strength. . 
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those who follow the course of naval development, and 8S 8 book of reference should 
Ond a place In every library. THI RD -Numerous examples of work performed. 

I Rrnoket, M. G. PrIore . . . . . . . . . . . . . . . . . . . . . .  �6,246 
tF" F"ll descrlptiv� c=lars of above bookll will be mailed Brllshes or similar artiol.s, baok tor, . K 

MU�N &'C(C��blisi.ers. 36 1 BrOadWaY. NeW YOrk O. Bigney 
(���I�I� �· ��·�; · · · · · · ·  36,245 MUNN &. CO • •  Publishers. 361 Broadway. New York. 
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. .  �����'(� , 
It's a G uarantee of Qualltt 

2,000,000 
Sold in 12 Years 

E " E R Y  R E E L  W A R R A. N TED 
Booklets mailed free 

The Andrew B. Hendryx Co. 
NEW HAVENJ CONN., U. s. .A.  

� OUAfifll UJY[ANDMAIlK lhan 150 jmifh Premier . Hers 
are used by ihe Ci tments havinJ Offief} in uildin J 

Scientific Amerlcafi 
Tilt' ( 'oYt'rillg" for tioors ur otlier Hurfacl'l$, 

J .  Ii.. �iere r . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilu,241 

TRADE MARKS. 

Bath tubs, T. U.  Knight . . . . . . . . . . . . . . .  . 
Beverage, certain named, Sociedad Vinicola, 

:,;. & L. Durlacher . . . . . . . . . . . . . . . . . . . .  . 
Beverages, tonic, K a loia Company . . . • . . . . • •  
Buttoll!:!, certain nawl'u, Ullitt'u Hutton Co . .  
( 'u l'sull's containing liquid. or sulid wedieiul's, 

gelatinuus Plastic, HUllcl' Brus. & \Yhit .. 
( � igal"l·ttes, Societe Allouywe Ie Kht'uivl' . • . •  
Couft'ctious, ehacula h', II.  D. Fuss & Co . . •  
Hair restorer, �CbOll Chewical Cu . . . . . . . . • .  
LUlllps, illcawlescellt t'h·etl'i<.", I llllt'Vt'lIUPllt 

l IlCUUUl'SCput Lamp Co . . . . . . . . . . . . . . . .  . 
LilliulPut, E. Hath . . . . . . . . . . . . . . . . . . . . . .  . 
),lec.lical CUlllPOUlUI fur cl'rtuiu lIumt·d dis-

eases, SChOll Chplllica l Co . . . . . . . . . . . . .  . 
)Ieu.icille fur ct'rtuill llUWl'U tliseasl's, .Allu­

surcill Chemical Co . . . . . . . . . . . . . . . • . . • • • 
:Milk,  COlldpllsed, lIt-tvetia lli l k  CUllucnsilig 

Co. . .- . . . . . . . . . . . . . . . . . . . . . . . . . . .  au, uao, 
Oilltwput and tau!t·ts fur ('prtaill naIllI'd llis-

t':lses, J .  l\.l'ull . . . . . . . . . . . . . . . . . . . . . . .  . 
Shirts, l"llllars, cuffs, and llil' U ' S  shirt waists, 

G. 1', Idt' & Co . . . . . . . . . . . . . . . . . . . . . . .  . 

39,948 

39, tl3tl 
3U,U;�S 
:m,U;;2 

aU,U�l 
3U, U3;; 
aU, U;�G 
:m, u�o 

39 1H6 
3U:U-U 

39,U42 

39,SJ.ta 

39,9:17 

39,U-lG 

3U,H31 

U A great deal in a little space." -The Press. 
" THE 
FOUR-TRACK 
SERIES." 

This is the title of a series of books of travel 
and education issueu b y  the Passenger Depart­
ment of the 

'01 1 J I 1ia @y Hall , Shirts,  eollur�,  cuffs, anu WPH ' S  shirt waists, NEW YORK CENTRAL & 
HUDSON RIVER RAILROAD. [ III a e r 550 feef in he�h� 

SENSITIVE LABOR ATORY BALANCE . 
By N . .lJonroe Hopkins. This " built�up " laboratory 
balance will weigh up to one pound and w i l l  turn witll a 
quarter of a postage stamp. The balan�e can be matIe 
by an y amateur skilled in the U8� of toqIs, a.l lu it w i l l  
work a� well as a $125 balance. 'l be artICle IS  accom­
panied o y  detailed working d rawings showing various 
stages o f  the work. rrhis article is contained in 8{,H�N­
TU' I C' A"ER I C A X  SUPPLI<DIKST, No. 1 1  S4. Price 10 
cents. For sale by MIDiX & Co . •  361 Broadway, New 
Y ork City . or any book�ener or newsdealer. 

I PR INT MY OWN CARDS 
Circulars. newspaper. Press, $�. 

Larger size, $l �.OO. Money saver. 
Bi" p r O fi t s  p r i n t i!lg for oth ers. 
Type st'ttin� easy. rules 8ent. Write 
fo� catalog, presses, type, paper. etc., tl) 
factory. The Press Co .. M e r i d e n ,  C o n n .  

Harrison MIll. Co • .  

SALESMEN  AN D 
A D  E N TS WANTO. 

�!��te� �P.n:oaU�!��:f�� i�::�: 
tion-beau Filters. 12,000 alread,. solei. 
Demand. enormous. Everybody buys. 
Over the kitcben stove it furnishes 

of disttlled, aerated. delicious. 
Water. Only method-saves 

and Dr. b1ll. ; prevents tYPbOid' l 
malaria fever., cures disease. Write 
for Booklet, New PIau, Term .. 
Etc. FREE. Address, 
16 Harrison Bldg • •  ClnclnnaU. O. 

A FOLDING CAMERA. - WORKING 
Drawings showing how to bui l d  a fohling camera. A 
practical paper by an amateur for amateurs. 4 i l l ustra­
tions. Contained i n  S l·PPLEl\I �NT 1 U ".t l . Price 10 
cents. For Sale by Munn & Co. and aU newsd ealers. 

BILLIARDS and POOL 

Indianapolis Combination Table 
I,ibrary-Dining-Bi liiard-Pool 

:1��1�O"��X�I���8!7z�, 1� ��:;�da�3 gnl
li�l� t����� �r:; 

styles. %. �. % Standard Size. Catalogue }1'ree. 

(lOMBINA TION BILLIARD in FO. co .. 
388 N. Claypool Bltlg., Indianapolis, Ind. 

50 Y E A R S '  

E X P E R I E N C E  

. PATENTS 
T R A D E:  M A R K S  

D E: S I G N S  COPY R IGHTS c!t c .  
An�'one sen d i ng' a �ketch and description may 

quickly ascertain our opinion free whether an 
invention 18 probably patentable. COln munica· 
tions strictly confidential. Handbook on Patents 
sent free. Oldest RJIencv for securi ng patents. 

Patents taken thro u�h Munn & Co. receive special 'notice. wit.hout charge. in the 

Sti¢ntifit Jlm¢ritan. 
A handsomely i llustr:lted weekl y .  Largest cir­
culation of any scientiO c  journal. Terms. $3 a 
rear ; four month ' .  $1. Sold by all newsdealers. 

MUNN & CO . 3S 1  Broadway. New York 
Branch Office, 625 F St • Washington. D. Co 

d rt'ss, O. P. lup & Co. . . . . . . . . . . . . .  . 
:-iiftprs, ash, J. P. Hill  . . . . . . . . . . . . . . . . . . .  . 
:-itu tiOllt'ry, Ct'rtuin IHl Wt'd, l)oVP\\TPuth Carel 

('0 . . . • • . . . • . . . . • . . . . . . . . . . . . . • . . . • . . . •  
:o;ta tiollt'ry, ('prtaill  llallH't1, Earl 'I'holllPNoll 

(�o. . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . •  
Ypust cakt's,  M rs. )'lcCulluugh Yl'ust Cu . . •  

LABELS . 

"A MOll-Da-Mi-Na , "  for a cIt-auing prepara­
tion for the h a nds, etc. , ),1. H.  l�llf!.lJ . •  

"AUUI"l'U Dl'lsal'to, " for dgars, Lalldtie}d 
B rus. & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Bu oy ' s  Bath Tuilet �oap, " fur soap, Lib-
prty Boup Cu . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" llPllj . B. ).lillpr· s Choll'ra Ht"llit'UY , "  for a 
lllPuieiIl(', B. B. Millt'r . . . . . . . . . . . . . . . .  . 

" EeouulllY t�lpullt'r. " fur a dt'u nil lg llr" lmru­
t iOll, Bloss- Ellprmull ll -:U uhly Manufac-
tnrillg l�o. . . . . . . . . . . . . • . . . . . . . . . . . . . . .  

" Io'rel'IUul l 'S  Fu el' Puwdl'I", , .  for face pow-
dt'r, '\" . D.  l;�rl'l'lll ull . . . . . . . . . . . . . . . . .  . 

" King of Kiugs Curt' , "  for a mediehw, 11\ 
.J. Dlll . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  

" l\1ultopt'ptiIH' GUlli , "  fOI' chpw illg gum, J.  
\\? )'Iorrisoll, J r  . . . . . . . . . . . . . . . . . . . . . .  . 

" N on-Corrosiblp Tube D ry Powder Fire Ex­
tinguishpl", " fur tit't'  l'xtinguishpl"s, Non­
Corl'osiblp Tu bp ])ry POWUPl' Fire I�x-
t illguisht'r Co. . . . . . . . . . . . . . . . . . . . . .  . 

. 'Oak Or<-'h u rd App lf's, , . for appIt-s, Orlt'alls 
Connty Caulli l lg Co. . . . . . . . . . . . . . . . . .  . 

"Old J unH'stowli TN' Ct'ntt'uary Ryt' \Vbis-
kt'y , "  for whisky, \YlIitp B ros . . . . . . . . .  . 

" O n r  Baby ' s  Bath Toilt·t Soap, " for soa p, 
Lilwrty Soap Co . . . . . . . . . . . . . . . . . . . . . .  . 

" Primp Choiet' , "  for eigars, Ameriean Litho-
graphic (�o. . . . . . . . . . . . . . . • . . . . . • . . . . . .  

" Rt'd Lion ]�hlll t'�' Pills, " for k idm'y pillS, 
W. T. Bullagh . . . . . . . . . . . . . . . . . . . . . . .  . 

" Rosp ' s  M<><1ieinul �lalt  \Vhiskt'Y , "  for whis-
ky,  R. M. Rosp Company . . . . . . . . . . . . .  . 

" HilvPI' Star Tomatops, " for tOlllutm's, 01'-
It'll T lS  County ('unllillg' Co . . . . . . . . . . . . . .  . 

"Sip Sap, " for wafprs, Lafayt'tte C rackt'r & 
('unfpctiollPry Co. , . . . . . . . . . . . . . . . . . . .  . 

"Smoky City ClpUIWI', " fur a clt'alling pr(-p-
anttion, Sani t u ry Chemica l Co . . . . . . . .  . 

" SwPpt Erin, " for cigars, Ampricun Litho-
graphic (�o. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Tom Burr .. tt, " for f'igal's, H. J. Cohn . . . . .  . 
" \�HnhH' Tonic Laxativp," for a IDt'diciJ1P, 

T.  S.  Bootb . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Y im , "  for a food pl'Plluration, Thpo. Poeh-

It , l' l\Ipl'can tih- Co. . . . . . . . . . . . . • . . . . . . . .  

PRINTS. 

" AUH-rican Lt'ghorn, " for a poultry journal, 
I·' . I�. l\lurphy . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Rpg"al ).Iirroq.p'a ph , "  for hoots anel shops, 
Rl'gal Shut..' Cu. . . . . . . . . . . . . . . . . . . . . . . .  . 

:m, H:W 
3U,1H7 

3H, H2S 

:m,!l2H 
;)U,U3-l 

9 ,8 1 2  
9,S07 

0,81 1 

9, S02 

0,814 

9,809 

9,801 
9,815 

9,821) 

n,81 !) 
D,80-l 

9,81 0 
O, 80l) 
B,7!)n 
9, 80;1 
9,81 8 
9,81 U 
9,81 :! 
f),son 
H,81 1S 

n,suo  
9,81 7 

G2ti 

G2G 

A printpd copy of thp sppcification a lHl dl'awin;; 
of any patpllt in thp foregoing list, or any patpllt 
in print i ssU(-d sill('e 1 863. will bt· furnished from 
this otlicp for 10 (,pnts, provhle<1 ttt� Hamp all,l 
l lumhpr of the patt-ut dpsil'pd and the dutp lIl '  
g i n'u. Addr(>ss MUnn & Co., 361 Broadway, New 

Y(C:�a.dia.n patents may now be obtained hy thp in­
ventors for any of thl'  iuvputions named i n  the fore­
g·Oillg list.  }1�or terms and further pa rticulars 
address Munn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC . 

AS SAYING AND METALLURGICAL ANALYSIS 
FOR THE USE OF STUDENTS , CHEMISTS , 
A N D  ASSA YERS . By E. L. Rhead and 
A. Humboldt Sexton, F. I .  C . , F. C .  S.  
London, New York, and Bombay : 
Longmans, Green & Co. 8vo. Pp . 

x, 43l .  
T h e  a u thors inform u s  t h a t  in writing til(' 

present work it was their ohject t o  p rovide 

the student, chemi s t  or assayer with a hand· 

hook sufficiently comp rehensive t o  include the 

greater part of the work likely t o  he re·  

quired i n  the laboratory or assay office. Mosl 

of the improved modern methods in genel"fl l 

use are incl uded. The directions for work a n ll 

the descriptions of processes have been m a d  .. 

as concise as possible, to reduce the size of 

the book. fly including the chemical reactions 

of the materials I t  has been sought t o  m a l'" 

the reasons for the p rocedure clear. Chemical  

pxp lan ation s  have even been given In grea t 

length. Of the three parts in which the 

hook i s  divided, the first is devot",} to lahor· 

a t ory appl iancps. genpral IH"OCPSSPS ; t Ill? second 

consldf'rs the materials and products in which 

a meta l ' s  estimation i s  commonly required.  the 

dry test, the methods of conduct ing dry a s ·  

saying b y  fusion or otherwise. t h e  methods of 

dissolving substances and preparing solution s 

for the determina tion of the mf'ta Is a n d  the 

method for the gravimft ric.  volumetric and 

calorimetric determina t i on with the necessary 

preca u t i ons : and the third i s  devoted to 

meta l l u rgical analysis. 

ROMANCE OF NATURAL HISTORY. 
Gosse. New York : New 
dam Book Company. 1902 .  

By P.  H .  
Amster­
Pp. 348 . 

As i t s  tltie  indicates, this book contains a 
poetic treatment of a scientific sllbject. In­

stea d of giving statistics which are harsh and 

dry, the allthor attempts an !psthetic exposition 

of natllral hi story. lie does not a lways indi­

cate the emotion t o  be elici ted but he has 

sOllght t o  paint a series of pictures. the reo 

flection of scenes and aspects in nature which 

in h i s  mind awaken poetic in terest, l eaving 

them to do their proper work. 

These small booka are filled with information 
regarding t lle hest m odes of travel and the 
education that can be�t be obtuineu by travel. 

A�1��rc��i�e
t;fl;;ir�11�� \�I��d!�1a;Ii:���t!gj 

around the world. 
They also contain numerous illustrations and 

new and accurat.e mapR of the country described. 
A (·op\" of the ;.:!-page I l l u slrated Catalogue of the " Fonr-r�u�·?e�:;�esIJ/. ';\��I:;:I��I��l:�:�:�iP�)l::::�\���� (���\;;�:(�I���<;��::;k 

C'entrul & Hudson f{ivt'r H..'lilrouli, t ; r:J.utl Ceutral Station, 
New York. 

The Frank l i n  Model  Shop.  
ExperimpntaJ work for inventors; any-

��:�l!�le 1���-�l:��I�:;ciJ�l]��ti�iteuiio� 
colleges. l:!:xhi �ition mooch;. Introduc­
tion samples of patentet..l articles. Spe­
Cial tools for making metal n ovelties. 
Invpntinns perfected. Dra.wings and de­
signs worked out from inventors' ideas. 
Send for ci rcular H. 

�!I�����; PAltSEJ.L &: WEED, �::::::::� 
__ 1�29-::131 West 31st fltreet, New York. 

TOOLS AS A TOPIC 
must b e  interesting t o  every handi­
craftsman. Th ere is a mine of infor­
mation in 
M o n t g o me ry & Co. 's  Tool  Catal o g u e  
which enumerates thousand8 of too ls.  
Capital h andbouk of reference . . Pt:o­
fusely illust rated. Sent by mall for 
2;) cen\\'

4
��s��,�?3its}�fte{. i��IU�i�: 1050 }I' ulton I'rit., N ew -Y Ol'k City. 

Manufactory Established 1 ' 6 l .  
LEA\) PFiNCILS. COLOHED PENCILS, S LATE 
PEN C ILS, W HITINU ,;LATE8, IN KS. Sl'AT IONERS 
H U BBElt GOODIS. R C L E R8. A RTISTS' COLORS. 

78 Reade Street. New York. N. Y. 
GRAND PR IZE .  H i g hesi Award . PAR IS .  1 90 0 .  

, 20TH OE"TURY GUT 
REM ON DIAMONDS 

n· 1 carat 20tb Century Cut ,\'.11"./&,/. Remoh Diamond Ring or -<:5. � Stud. �olid.Gold $3 00 :::::.. mountmgs, each • 
or both at $5.00. Sent � by registered mail ukm 

�i;�§T ot I,,"iflTIl'.N� ON EARTH. Our magnificent cats­
log tully describing them FREE and explaining how t o  order, mailed 

to any address 'lpon request 
NO ACENTS WANTEO. 

RlMOH J EWELRY COM PANY, 
. 3 4  OLIVE STREET. ST. LOUIS. MO. 
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O R I G I NATO RS O F  
PERFECTED GRAN ITE ROOFING 

WH I CH HAS BEEN ADOPTED BY TH E 
lEADING RAllROADS,MANUfACTURERS.ARCHITEClSAIDBUILDERS 

AS lH E  STANDARD READY ROOfiNG. 
iWRITE FOR TE5TIMON IALS. PHOTO PAM PHLET AND 5AMPLES. , SUO GRIT iB*WZ W::::����Ir::EL�MP05RIO" 

WOOL FELT ...... GItlNIT[ CONPOsmOli 

a �!¥U��C�!log��£��!!�I�:' 
25c. Parlor 1'ricks Catalo�'le, free. 
MARTINKA & CO .• Mfr •.• (!J3 Sixth Ave., New York. 

TELEGRA P H Y  ���k:��a�he
e�. !���:��UI$2U!�� Omnigrapb ()o., 52. 39 Cortlandt St., YNew York 

M AT C H M A C H I N E R Y. 
W e  manufacture everything pertaining t o  t h e  busi­

nes�. TIle Very Latest Process. \Ve win furnish 
a manager or 1 each any purchaser the business. 

F. W. MURPHY &: BRO., 
illS Ashland Block. Chicago. Ill . •  U. S A. 

F. N. Roehrich & Co.  
1 02 F U LTON ST R E ET, 

N EW YO R K .  
Telephont: No. 2440-A JOHN. 

Machinery 
Designing. 
Mechanical 
Drawing. 

Exper imental & Model Work 
Cir. t:t ad1'i·ce free. Wm. Gardam & Son.45-51 Rose St.,N. Y. -------
NOVELTIES & PATENTED ART I C L E S  
Manufactured b y  Contract. Punchin� Dies. Special Ma­
chi nery. F.. Konig-slow & Bro ..  lSI �eneca St.  Clevelan d .O. 

SPECIAL MANUFACTUR I NG. S PEC. M A C H I N ERY. M O D E LS. 
EXPERIMENTAlWO R K . D I E S  A N D  STA M P I N G .  PROMPT 

GLDBE.MACH. & STAMPING CO. 970 HAMILTON ST. CLEVELA N D. 0 

MODELS!CH 'CAGO M O D E L  W O R K S  
17.9 E. MADISON S T  CHICAGO IL L ESTABL ISHED 1867 "'Il F '- O R  C ,1 1 A l " G w F  o r  M " O l L  S V P P'U E S  

EVOLUTION O F  THE AMERICAN LU· 
comotive.-By Herbert T. Walker. A valuable serif'S 
by a member of the National Railway Museum Commtt­
H�e. 'rh e  locomotive from 1825 to date is  described find 
illustrated by cal'p.ful drawings. great attention being 
given to historical accuracy. 2] illustrations. �(,IEN" 
T I F I C  A M ER I CA" SUPPLEMENTS 1 1  I '.! .  I 1 1 :1 .  1 1 1 4 . 
Price 10 cents each . For sale by l\Iunn & Co. and all 
newsdealers. 

I INV����r:
F
������!ED. I SpElClal machinery. electrical and cbemical ap­

paratus made on short notice. Good accommo­
dat Ions for inventors. 403 E. 23tl St., New York. 

VOLNEY W. MASON & C O . ,  
Fr ict ion P u l leys!  C l utches & Elevators 

P R O V I D E N C E . R. I .  

�THE S C H W E R D T L E  S TA M P  C O . � STEEL  STAM P S ,  L ETTER S ", F I G U RE S. 
B R. I D G E. P O R T C O N N  ------------------

N " ME PLATES-EMPLOYEE CHECVS {V':KEY TAGS. BAGGAGE C'KS & BADGES . l\ J . RO B B IN S MF"G. CO. 58 KNE E L A N D  ST. SEND FOR CA TA L O G UE · · · · B O STO N .  M A S S .  

MODELS c!t E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BA I L LAR D .  Fox Bldg . . Fran k l i n  Square. New Y o r k .  

A SOUTH E R N  LOCATI ON 
For lI nnllfodurln&', MIning, Lumbering or Fal'minlr on 

SOUTHERN RAILWAY 
In Alabama, Georgia, Kentucky. Mississippi. North 
Carolina Soutb Carolina. Tennessee and Virgillia. ;;JIJ� a �u.rp��!��:�!?�e. �i�in� r:;f6��tt�n

e 
a���tllth� 

South. 
M. V. RICHA RDS, 

Land and Industrial Aaent. 
Washington, D. C .  
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Comfort 
Th .. !"t-" :4  TI .... tt'rulon wllv tht' 
( .... ·1I11:1.1I 1 "' . ,f :'" :llltllu;nhile 
KhollM I� jlllt�1 :11111 j:t1'1"t!t1. 
:'Iud l·r:unllt".1 in IIIIt'Om­
forlahl� 1)(lMitiofl'" Klml'ly 

becau!Ie troweling at bh:h Mpee,l-an.1 they are not. if t.btl)' ritl,' In tht! 

Winton 
Our :'ijl'ent!' (':lll Mho\\" �'Oll why :\ WINTON is 80 thoroughly comfOTt-­
able--nt writt" fllr ''!It:lluJ:Ilt!. 
THE WINTON MOTOR CARRIAGE CO • •  C leve land. O. 

helps the amateur make technically 
perfect and artistic photographs. 
Explains all the little difficulties­
there are no big ones. Individual 
criticism is given to the work of each 
pupil. Tuition, free to all owners of 
Kodak and Brownie Cameras upon 
payment of one dollarfortext books. 

THE KODAK WAY 
means picture taking- without a dark-room 
for any part of the work . Better results 
than the old wal". too. 
K.,�d"k "n,1 IIrownl .. ('Amp..,.", . fl.0ft to '1:1.00 
K.odak U .. v .. loplng 1I."hlnH, • •  '2.00 to tlO,flO 
Corrrs/¥,lttie"cc 
."i,"lloo/ 
n'r("ulllrs (Uttl 
A',·daR 
cal,'h��Uf·.r fro' 

Eastman Kodak Co. ,  

�; k��J;,;�:,��,·r's. �W Rochester, N. Y. 

ELEGTBIGDL TESTING 
If you wisb to know the properties of any electrical 

1����:ro�1t�r �a:e����ti�b�flr:r�i
u
�tr:e.:!tl�:l� bf

y �� 
mIght be of great value to you. 

NEW YORK LABORATORY LAMP TESTING BUREAU 
8tb �·Ioor. No. 1 4  Jay Street , New York 

I FIN·is���.fr.!��� 
FilImg Crn('ks Wbll�, w ith ( � llII·I · I :o.I 'K Wootl with CkA(�K .\1111 t:H.KnCK FII.I,KK 
('; KI I"PI N 'S and Jo'INIFllllN(; Sf'''CIAI,TIKJoI, iA 
FiII�r :mtl very Milul,lt! :lllli �'utlnmk':ll, 
ratent ApplieT not rell lllrlll� fddl1�1 labor 

1-i .. IS=lI-�"-"!!III ::��;'�,�'�� 
i�I�����n����e\\�! 

"""ve full illMtrllt'liullM f(lt tl't!:lt 
jug :lll Murt':u'eM. Wrlt� to-I13Y 
for our dtlRCrll.th·e matter to 

G II I I'PIN M FO. CO •• 
.,.,pt. 6. 

Newark, New YOPL 

CHARTER ENG INE  
USEn ::Y A:;Ab�E 
. FOR ANY PURPOSE 

Statlonaries. Portables. Sawi ng Outfits, 

H::f��'!G!.�?II�:'S(l�dor.�m�t.;. 
Smd ,for llIrtsfra/.d UII/a/ng", and T .. tf· 

monialB, and St" tt. Your P01fJCr Needs. 

CHARTER GAS ENG INE  CO .. Box 148.  STERLING . ILL 

Scientific American MARCH 28, 1903. 

� 
C O L D  G A LVA N I Z I N G .  

A M E R I C A N  P R O C E S S  N O  R O YA LT I E.S 
SAMPLES  "D I N F O R M AT I O N  '. A P P L I C AT I O N  

N I C K E L  
Light Electric Runabout 

AND 

Electro·Plating 
Appmlu ud .a\erial. 

m. 
MARK XXX VIII " Van Wlnkl. 

e .... 
Newark. N • .I .  

136 Liberty St • •  N. Y. 
30 &; 32 S. Canal SL 

CblClllfo. 

Fastest. handsomest and most convenient Electric Run· 
about on the market. (t'lve speeds up to 16 miles per 
hour. Under.lun" battery and motor. leaving body 
space entirely free for luggage • .  

Cfltalo!Ju< aluslrating and dt�CTiMng 
20 different I,'olumbla nI...ul. will be 
Bent "" rfq1UBt. 

Electric Vehicle Company. 
He.rtford. Conn. 

NEW YORK Salesroom-I34. 13f� 136 West 39th StreeL 
BORTON--43 Columbu. Avenue. BRISTOL'S 

R ECORDING INSTRUMENTS. Cll lcAoo-1421 Michigan A venue. 
Pressure Gauges. Vacuum Gauges. Volt;. 
met("rB, Amperemeters, Wattmeters, and 
" hermometers, make continuous records 
Dall aM Nit;ht. Will pay for themselves. We can sell your goods abroad 8 8 

H O F F H E I M E R  &. CO. 
::'''n��nl��r:;:�r�J�I�=nJ�f� 
/arB aM Spuimen Chart. 
The Bristol Comuany. Waterbury Conn. 

SI LVER MED A l, PAR'S EX POSITION . . Exporters 
Represen'ing AmI'rican Manulact .... en 

thrfl1tohout the 1I'0/'/d 
Royal Inllnrance Bnndlnl' 

Vlllcal'o, U. S. A. J [ S S G  P ' S  S E E LTH8\�?Y F O R  T O O L S ,  S AW S  E T C 
W� J E S S O P  <I< S O N S  L Q  91 J O H N  ST N E VI'  Y O R K  Ocean t'rehrht, In.uranee .nd Clear.aft" attendt"d to. W e  keep yon pM ted  M to the foreign Ilem.'lhlt for your product 

"TfleDLOIt ,sa66at:ioPy CerDenlKlOJllilde:· 
'I'II:B 

THE GRIFFIN MILLS which we ha.ve sold for this 
purpose will produce 50.000 ba.rrels of Portland cement 
a. da.y. or over 15.000,000 barrels a yea.r. No other 
mill approa.ches such a record, because no other mill. 
be�in to work a.s chea.ply or a.s satisfa.ctorfly. Write 
for our Illustrated descriptive ca.ta.logue. 

BlADmYPULYBUzmm 80STON.NEW_YORK.CHICAOO. 

8 I All varieties at lowest prices. Best Railroad 
Track and W""on or Stock Scale. mllde. CD 8S Also tfOJ uRefu. artlCles, including 8ates. 
Sewing Machine". Ricyclefl. fools. etc. �ave 

Money. Lists �·ree. CaleAOO MeA I. "  Co .. ChiCRICo. 1\1 

NEW ENGLAND 
WATCHES G'he 

PADISHAH 
Tbe best low priced watch i n  tbe world. 
Sold In every country on thp. globe for 

the one price or It. equivalent . . . . •  

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

W
e 

t�:,!.e
e�I��fJ'���'!�.

s�Z�� ?� ������ 
Catalogues sent on request. 

NEW ENGLAND WATCH CO .. 

Factories : Waterbury. Conn. 

Oftlces : �g�����ft�l� ���.::. 't:e'iiue. 
San �·rBncloco. Spreckels Bulldltlg. 

FISK TIRES IMeGJ"f!PIDIEllO'" 
Olle Grad" Dilly _. ' .. ... M _  c.HlUlYaco�r.�� 

T H E B E ST CRUDE ASB ESTOS FISK RUBBER COMPANY D I R ECT FROM M I N ES 
CHICOPEE FALLS. MASS. 

EJ,ECTRICIT Y II!! A M VTH 
See Acoma Pub1hming Company's advertIsement in 

April Number of AtIllntlc l\Ionthly. 

P R E PA R E D  R. H .  MARTII,  
ASBESTOS FIBRE OFFICE, ST. PAUL BUILDING 
for Manufacturers ule 220 B'way, New Vork. 

Sintplex Typewriter Co • •  
640 FIRST AVENUE. NEW YORK 

No. 1 SIJIPLBX TYPEWRITBR 

Manufacturers and Patentees 
OF THE 

POPVLAR. PRACTICAL cS. SIMPLEX TYPEWRITERS 

I'IJM PI,'EX No. I . -Intended as an educator but Is used tor practical 

:r���-:;�!��!r i�BI�1l::tfllt!�, o(":J�':::d:nU�=I�e
O�.r.J:1:· D& 

SJM PJ,'EX No. 3. -A strong and durable macblne. takes full width 
PB)l!lr and thp. work 10 stan<\ard. Delivered expre"s prepaid upon receipt 
of 83.,.3. Send for circular. 

R,j>roduced from original done wit" THE NE W SIMI'LEX No. 3 

D e a r R e a d e r ,  
P l a i n  s i m p l e t y p e  l i k e  t h i s  

c o nv e y s  t h e  i d e a s  o f  t h e  w r i t e r  t o 

GO RIGHT TO CARRIASE HEADQUARTERS t h e  m i n d  o f  t h e  r e a d e r w i t h 
t ha t  mak e s t h e  t y p e w r i t e r  a s  
t o  t h e  p e n  a s  t h e  t o n g u e  i s  

a n  e a s e  
p r e f e r ab l e  
p r e f e r -Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 

explains our method and our guarantee and makes it safe, simple and easy for you to 
get carriages, harness and horse accessories direct from our factory at wholesale prices.. 

THE COLUMBUS CARRIAGE a) HARNESS COMPANY. 
Factory and General Ollee. COIUlllbul. O. Western Olllee a Dlstrlbutlllg HOUle. St. Loul •• Mo. 

Write W D_ Oftlce. 

a b l e t o  t h e  t y p e w r i t e r . 

A GENCY FOR RUSSIA WANTED 
On flOOd Btlli7IIJ artkl#.. r""h ",,_I ... or IInll fllUlranue r,,,,,frtd 1(If' sf",," iii""'. &/,f'tfIUI/ in E .. ....". on4 
A m,ricll. B. Las'" .t: Co. , Wanaw. and B. LasIri, lHalllBfol<. AU .�u add ..... to He...",. Las/d. Blalllltolc, Ruana. 
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