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articles on subjects or timely interest. If the photograph.; are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

A LESSON FROM THE LEWIS AND CLARK FAIR. 

The city of Portland, Ore., is to be congratulated on 
the fact that in the highly successful Lewis and Clark 
Fair, recently closed, it has proved that by the exer
cise of  careful forethought and good management it 
is possible to carry through one of these national ex
positions as a paying proposition, and turn over a cash 
dividend to the stockholders at its close. No doubt 
one secret of its success is to be found in the fact 
that the Fair was planned on a scale commensurate 
with the present stage of development of the Pacific 
Coast, and that a conservative estimate was made of 
the probable number of visitors. That the gate re
turns should have shown a total admission of 2,500,000 
is a highly creditable result, and particularly so when 
we bear in mind that the total population of the State 
in which the Fair was held is less than one-fifth that 
number. 

We have long been of the opinion that these na
tional expositions have grown altogether too big and 
cumbersome. The two elements of bulk and acreage, 
which have been blazoned as their chief glory, are 
really their chief defect, and the bane of every weary 
pilgrim that has toiled through their miles of boule
vards and plazas, or plodded through aisles of in
terminable length and oppressive .monotony. When 
liOuch Brobdingnagian buildings as those of  the St. 
Louis Fair are scattered over two square miles of ter
ritory, it is clear evidence that the builders have l ost 
all sense of proportion ; ,for only a race of �iants, 
striding teli feet to our OIl-e, could cover such an ex
position with any degree of  comfort, or in any rea
sonable time. 

If  we make our future . expositions smaller, we can 
fill them with more select exhibits. The commission
ers will be more concerned about the quality and less 
about the quantity. Where such an enormous building, 
for instance, as the Agricultural Palace at St. Louis 
is put up, it becomes a problem how to fill it ; for on 
a floor space measuring 500 feet by 2,000 feet, there 
are bound to be whole acres of stock exh ibits which 
are simply repetitions of other acres similarly filled. 

Nor are such vast proportions necessary to produce 
the desired architectural results. If  the St. Louis 
buildings and grounds had been scaled down nearer 
to the proportions of those at Portland, the effects 
(landscape, arehitectural and il luminative) would 
have been scarcely less striking, and the proper ac
quaintance and appreciation .of them wou�d not have 
entailed such mental and physical exhaustion. Further
more, a reduction in the scale of future world's fairs 
would not only serve to get rid of many miles of stock 
exhibits, such as may be seen in a day's walk through 
any large city's business center, but it would bring 
the first cost and operating expenses down to a point 
at which, as in the Lewis and Clark Fair, the cus
tomary deficit would give place to a cash dividend. 

. I. I • 
LONG-SPAN BRIDGES OF THli: WORLD. 

It is surely a sign of the great magnitude of the 
engineering works of the present day, and the mul
tiplicity of  such works, that the magnificent bridge 
which is being thrown across the St. Lawrence at 
Quebec shoul d have attracted so little public attention. 
Time was, and n ot so very long ago, when the span
ning of a broad river or estuary l ike the St. Lawrence 
or the Firth of Forth, held the attention and com
manded the admiration of the whole world. It  was 
thus when the Roeblings spun that seemingly delicate 
ccbweb of wires across the East River, New York, 
which is now worl d-famous as the Brooklyn Bridge. 
It was so when, a few years later, Sir Benjamin 
Baker and his associates boldly set out to build a 
d.ouble-track steel highway across the stormy Firth 
of Forth, a few miles above E.dinburgh, announcing 
that they intended to cross the channel in two bold 
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leaps each of 1,710 feet, with the historic Inchgarvie 
Island as a single intermediate stepping-stone. In 
each case, the work of building these monumental en
gineering structures was followed in its successive de
tails with absorbing interest, from the sinking of 
the huge caissons and rooting them t o  the solid rock 
far below the river bed, to the erection of the giant 
towl;lrs and the stringing of the airy cables, or flinging 
out the giant cantilever arms to j oin hands in mid
stream, nigh upon a thousand feet from the points 
of support. 

Bridge building upon a Titanic scale was a n ovelty 
in those days, and comparatively novel also were the 
sinking of wooden or steel caissons through water and 
underlying mud and sand to a rocky bed, and the out
building of gigantic trusses, hundreds of feet beyond 
their point of support without the aid of temporary 
falsework or 8caffolding. Familiarity, however, even 
in engineering works of great audacity and difficulty, 
breeds the inevitable contempt, and hence it is that 
the spanning of the St. Lawrence has awakened an in
terest that is almost purely academic and confined 
largely to the technical press and to the limited circles 
of our engineering societies. 

The great cantilever bridge which is now being 
built across the St. Lawrence River at Quebec will 
include the largest single span ever erected in the 
history of the world. It  is well understood among 
engineers that the true test of the magnitude of a �idge is not its total length as made up of many in
dividual spans, but the length of the individual span 
itself, and in this respect the Quebec Bridge is pre
eminent. It  reaches across the St. Lawrence River 
in a single span of 1 ,800 feet. This is nearly 100 feet 
greater than the spans of the Forth Bridge cantilevers. 
which measure 1 ,710 feet in the clear. Next in length 
is the Williamsburg suspension bridge, which is 1 ,600 
feet in the clear, and then follow the Brooklyn Bridge, 
1,595 feet, and the new Manhattan Bridg�djOining 
it, which will be 1,470 feet in the clear. Had the 
various railroads which have their termina in Jersey 
City shown the same lib(';rality and zeal d isplayed by 
the Pennsylvania Railroad Company a few years ago, 
there would now have been under construction, across 
the North River, a colossal suspension bridge, which 
would have far exceeded in size and importance the 
great bridges above mentioned. We refer to the 
North River suspension bridge, designed by Gustav 
Lindenthal, which would have crossed the North River 
with a single span 3,100 feet in length between the 
towers, and woul d have measured 7,340 feet over the 
anchorages. The cables, each 8 feet in diameter over 
the outer covering, would have carried a triple-deck 
suspended structure, with a promenade on the upper 
deck, six railroad tracks on the middle deck, and eight 
railroad tracks on the lower deck ; and over this 
single structure it was intended to have brought in all 
the traffic of the Jersey roads to a single station in 
the heart of Manhattan. The four towers carrying 
the cables would have been 550 feet in height, the same 
as that of the Washington monument. This wonderful 
structure came very near to being built, and had the 
work been put through it  would have constituted the 
noblest work of engineering in this or any other coun
try in the world.  

Although the new St. Lawrence Bridge will exceed 
our East River bri dges in total length of span, it wiIJ 
not compare with them in the magnitude of the traffic 
that it can carry. Its total wi dth of 75 feet is not 
much more than half that of the Williamsburg Bridge, 
which measures 120 feet over all and provides two 
1 8-foot roadways, four trolley tracks, two elevated 
tracks, two passenger footways, and two bicycle tracks. 
Even greater than this is the capacity of the new 
Manhattan Bridge which, on the lower deck, provides 
for four lines of  street cars, two passenger promen
ades, and a broad carriageway 351h feet in width, and 
also carries on the upper deck four elevated railway 
tracks. The total width of the floor of this bridge will  
be 122 feet. 

As the St. Lawrence Bridge is the first cantilever 
structure that compares in magnitude and length of 
span with the F'orth Bridge, the latter forms the proper 
basis of comparison. At the time that it was con
structed the engineers, who were responsible for its '
design, had absolutely nothing to guide them in the 
way of l ong-span railroad bridges, since nothing ap
proaching the proposed bridge in magnitude had 
hitherto been constructed.  I n  determining what sec
tion to use for the members of the cantilevers, it 
was decided to use the tubular section, for the reason 
that it presented the stiffest and strongest form for 
a given weight of material. I t  was also decided, in 
view of the fact that abnormally high wind stresses 
had to be provided for (56 pounds to the square foot), 
to give a very pronounced batter or inclination to the 
towers and cantilevers. Both of these features added 
greatly to the labor and cost of  construction. In the 
interim since the building of the Forth Bridge, we 
have learned that wind-pressures on l ong-span bridges 
are much less than was supposed, being, indeed, 
scarcely half as great. Moreover, steel mills can now 
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furnish rolled rectangular steel in sizes which were 
not obtainable when the Forth Bridge was built.  Con
sequently, the St. Lawrence bridge is being built with 
its cantilevers and towers in vertical planes, and the 
materials used are entirely of standard shapes, such as 
can be rolled in the mills. Instead of the 12-foot 
tubes of the Forth Bridge, we have buil t-up lattice 
chords and posts and 18-inch eye-bars in the Quebec 
Bridge, and the combined result will be a structure 
relatively lighter and cheaper to build, and of unques
tionably more graceful appearance than the far-famed 
bridge across the Firth of Forth. 

••••• 
LIFE ON OTHER WORLDS. 

The recent utterances of the venerable Dr.  A. R. 
Il\fallace, fellow-discoverer with Darwin of the origin 
o f  speCies, tending to show that our earth is the only 
body in the known creation suited for life such as we 
find it here upon the globe, has awakened a wide inter
e�t among progressive scientists. It is recognized by 
all  who keep up with the thought of the age that I"VO
lutionists are not so sweeping in their claims now as 
they were a quarter o f  a century ago, when the Dar
winian theory was new. 

Dr. Wallace is now a very old man, and l ike Lord 
Kelvin, he seems to find a Providential design in the 
arrangement of the material universe. It is perhaps 
true that the very greatest and best-balanced minds of 
all ages have inclined to  such beliefs, and yet in recent 
years the progress of applied sci ence has been so sweep
ing and her voice so omnipotent that many persons 
have shared Tyndall's views of testing the efficacy of 
progress by experiment. The difficulty is that such 
tests could never be carried out satisfactorily. 

Now, when Dr. Wallace asserts that our earth is 
the sole abode of life in the universe, a renewed inter
est springs up among scientists. One school claims 
that he is old and in his dotage ; the other, that he has 
become wise in his old age. 

Astronomers can see with a great modern telescope 
at least 100,000,000 stars in the entire universe. The 
question arises, "How many other bodies l ike our 
earth exist i n  space?" Prof. T. J. J .  See, of the United 
States navy, claims that the study of the double stars 
rather supports D r. Wallace's contention. In  1896, Dr. 
See pUblished a work on the orbits of all the double 
stars which could be determined at that time, and he 
found the double stars so different from the solar sys
tem that h e  says no other system l ike that to which 
the earth belongs is known to exist in the heavens. 
The double stars revolve in orbits of high eccentricity, 
and the two members of  a system are usually equal or 
comparable  i n  mass ; while our planets move i n  very 
circul ar orbits, and have masses which are infinitely 
small  compared to that o f  the sun, about which they 
revolve. The result is that our planetary system af
fords equable conditions of heat and light, such as 
organic life requires, while the system of the double 
stars would furnish such great changes of light and 
heat that life could not survive on a pl anet attached to 
a member of a double, such as Sirius or Procyon. 

The sun has a mass 746 times greater than all the 
planets combined, and this makes him an autocrat 
over the planets, whose motions he dominates abso
lutely. The double stars are in reality systems of 
double suns, and mathematicians claim that a planet 
could not move safely and quietly in such a system
that it  would sooner or  later come into collision with 
one of the stars, or be driven from the system never 
to return, in either case destroying the chances of 
organic. life. The number of dark bodies in the heav-

_ ens is immense, and, of course, it is poss ible that some
of these may afford conditions suitable for organic 
life ; but up to this time, astronomers are unable to 
point to a single body of this kind outside of' our solar 
system. This in a measure supports the contention 
of Dr.  Wallace. 

Speaking of dark planets attending the stars,  Dr. 
See writes in a recent publication as follows : "If 
such inconsi derable companions as our sun possesses 
attend the fixed stars, they would neither be visible 
nor could they be discovered by any perturbations 
which they might produce. It is, therefor e, impossible 
to determine whether the stellar system includes such 
bodies as the planets, and we are thus unaware of the 
existence of any other system like our own. On the 
other hand, the heavens present to our consideration 
an infinite number of double systems, each of which 
is divided into comparable masses. These double 
systems stand in direct contrast to the planetary sys
tem, where the central body has 746 times the mass of 
all the other bodies combined. 

I n  binary stars, the mass distribution is essentially 
doub l e, while in the solar system it is  essentially 
single ; whether observation will  ever disclose any 
other system of such complexity, regularity, and har
mony as onr own is an interesting question for the 
future of astronomy. 

It  thus appears that so far as telescopic research hus 
yet extended , we know of no other world suited for 
life outside the solar system. For some reason, our 
system appears to be absolutely un ique in the known 
creation ; but of course astronomers are too conserva· 
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tive to say that no o ther l ike it will  ever be discovered. 
But they seem to think that our earth is very much 

the best abode for life ever discovered by astronomers. 
Mars is the only other heavenly body yet known, with 
conditions approximately a dapted to the maintenance 
of l ife such as we kno w  i t  upon t h e  earth ; a n d  it  i s  
probable that if  a strong, healthy man could be s ud
denly transported to our sister planet, he would be 
able to breathe an d l ive there [or a time. It has a rare 
atmosphere, water, snow, ant] ice, (lay an d night, and 
seasons very much like those upon the earth. But, or 
course, it is not TJOssiblr' to say that man could flour
ish on a planet like Mars any more than he can flo urish 
on the top,; of the highest veal,s of the Andes or 
Himalayas. 

• .  t • 
THE FIRST TOOLMAKERS AND THEIR METHODS. 

Of man's existence (]uring the geologieal periorl 
known as the Quaternary, or diluvial, we have evidence 
in his exhumed bones as well as in his flint imple
ments. The latter bear obvious and unquestionable 
marks of human workmanship and, in most instances, 
are specialized, or made for certain definite uses. From 
their varying character this long pmiod has been di
vided into the palaeolit hie or earlier sione age (epoquc 

de la pierre tamrc) in which the tools are merely 
rough chips or splinters of flint, and the neolithic or 
later stone age (r'POqLlC cle la pierre polie), in which 
the flint implement s are well finisher] and smooth. I n  
recent years there have been found in still older or 
Tertiary strata objects of flint in which the evidence 
of human workmanship is so sligh t  that when Bour
geois, in 1867, first exhibited. t hem as proof of the ex
istence of  mall in the Tertiar), period, he was simply 
l aughed at. 

Therefore, as Virehow has  said,  the  question of the 
existence of the Tertiary man resol veH itself into the 
problem of discl'imin,'t ing between natural and arti
ficial forms of flint. The r:.1etho(ls employed by these 
primitive toolmakers are also of general interest be
cause, t o  ihe uninitiated, t.heir �1election of so hard a 
material as fiint, and ihe possillility of working it at 
all with their crude a IJPlianees, lllUst  appear ineompre
h ensible. 

But, though flint is very hard, it  i:,; also very brii LIe. 
It is easily broken by striking or pressing, even with 
a much softer subst ance, and the resulting fragments 
llossess sharp points and edges which make them suit
able for use as spear heads and (,utting tools in gen
eral. Glass, and the eomparativel y rare mineral ob
siclian, have properties much like t hose of the widely
distributed flint, and both, as we shall see, have been 
put to  the same uses. I n  t h i s  way gunflints were 
made in quite modern times. A good workman: armerl 
with an iron hammer, COll ld  turn out several hundrc�d. 
in a day. 

But the diluvial and Tertiary Illen did not possess 
iron hammers. Their probable methods of working 
flint may be inferrer] from those of races whose stone 
age has continued to th e present day. Such are the 
natives of Australia, P8llUa, Alaska, and Tierra del 
Fuego. 

The Australian hol (ls tlHl flint bCltween his feet and 
strikes it  repeatedly in the same direction, but not 
violently, with another stone, obtaining' sharp and 
slightly-curved splinters of various lengths, suitable for 
lmives and arrow heads. E dward Krause, probably 
the h ighest authority on the subj ect, has seen and de
scribed the methods of both Alaskan and Fuegan tool
makers. The Fuegans preferred broken bottles as ma
terial, employing flint only on request and reluctantly, 
because it  is harder to work than glass. The piece of 
glass was first rough-hewn t o  shape-wit h  t h e  assist
ance of the teeth in some cases-an d then finished 
with the aid of a tool made of walrus bone. The 
Alaskan Eskimos use a tool made of reindeer horn, 
with a handle of fossil ivory, which abounds in Alaska. 
When great pressure is reqnired t.he enrl of th e handle 
is llUt to the shoul der. 

Kr"use's explanation of the acti on, in both cases, is 
that the soft tool is first indented b,' the sharp edge of 
the flint 01' glass. Then, as the tool is moved along the 
edge with a eonstant outward pressnre, a splinter is 
forced off. Krause himself sueeee(lerl in splitting glass 
with a tool o f  h a r d  wood.  

At the time of the Spanish conquest of Mexico, the 
Aztecs, who were still in their stone age, worked 
obsi(tian in a similar manner. Torquemada describes 
the proeess as follows : "The Indian eutler holds a 
piece of obsidian, about eight inches long and as thick 
as n man's leg, on the ground between his feet, or in 
tongs or a vise, and with hands and breast forces 
against it  a stick of wood with a rOlln(led end. The 
great pressure breaks the stone, yielding a sharp, 
pointed knife, the edge of which is the original edge 
of the stone." 

We may assume that the men of the European stone 
age made their flint implements by methods similar to 
these. The implements bear char"cteristic marks of 
blows or' pressure. On the inner surface of the splinter 
appears a slight, rounded elevation, the bulbe de per-
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russion, and the snrface of the flint nudeus, or rem
nant, shows a eorresponding depression. The little 
nicks, or retouches, made by blows or pressure on the 
edges of  the fragments are still more characteristic. 
The recent researches of Rutot, Krause, and Klaatsch 
have proved that these marks cannot be simulated by 
simple fractures o r  by the effects of heat, cold, or 
water. 

Many exceedingly crude flint implements, called 
"eoliths," have been found in the oldest diluvial strata 
in Belgium, France, Germany, and Egypt. Rutot, 
Klaatsch, and Capitan have found numerous eoliths, 
also, in Tertiary strata in France and England. 

I n  order to  put the existence of the Tert iary man 
beyond all doubt Dr. Max Verworn has been maldng 
extensive explorations near Aurillac, in Auvergne, 
where Capitan and Klaatseh have recently worked with 
success. In  a paper read before the Anthropological 
Society of Giittingen, on June 30, 1905, Dr. Verworn 
gave an account of his investigations, the complete re
port of which will shortly be published by the Royal 
Seientific Society of  Giittingen, whieh financed the 
undertaldng. The strata explored are defined as be
longing to the upper Mioeene, or l ower Plioeene, by the 
occurrence in them of bones of the dinotherium awl 
the hipparion ( a  progenitor of the h orse). Of the 
many flints exbumed, from 16 to 30 per cent ( in vari
ous localities) showed unquestionable marks of human 
workmanship, and only from 15 to 20 per cent were as 
eertainly not worked. 

'fhe large )Jroportion which remains as doubtful is 
explained by the faet that Verworn accepts only the 
eombination of nie face marks with the edge marl,s 
already mentioned as incontestable evidenee of human 
workmanship. 

Many of the pieces show the typieal elevations on 
one faee and depressions, or  "negatives," on the other, 
with very numerous marks, parallel and made by blows 
in the same direction, on one edge or side, while the 
remaining edges are very sharll. Nuelei, or  flints 
from which ehips had been tal,en, were also found. 

It  appears, therefore, that there lived in Allvergne, 
at the end of the Mioeene, a raee of beings whose skill 
in toolmaldng implies a period of development whieh 
earries the first avproximation to humanity back to a 
far remote antiquity. No remains of these ereatures 
have come down t o  us. ,Ve do not Imo w  whether they 
made use of clothing, fire, or  articulate speech, whether 
they may fairly be regarded as men or  only as the 
aneestors of men. 

....... 

LITERATURE FOR CONVALESCENTS. 

For reading during convalescence the British Med
ical .TournaI would prescribe literature that cheers but 
(Ioes not inebriat e, and would contraindicate writers 
"whose style, like that of George Meredith, puts a con
stant strain on the understanding of the reader, or, 
like that of Ml'. Mauriee HewleU, irritates by its arii� 
ficial glitter, or, lit,e that of Marie C orelli, annoys by 
its frothy impert inenee." Diekens should go well dur
ing conval escence-exeellt "Pickwiek," at least in sur
gical eases, because of the many side-splitting episodes 
which woul d  play havoc with i he union of varis. And 
for the same reason, in order that healing granula
tions may not be interfered with, we would absolutely 
interdict Mark Twain. Smiles's "Sell' Help" is quite 
innocuous ; but we should be cautious in reeommend
iug it, in order that the patient may not thereby be 
led to meditate over a misspent career, and io have 
suggested to him all the opportunities in life he might 
have grasped but did not. A despondency might thus 
be induced which would delay a restoration to health, 
and which might even prove fatal. Thaekeray ( exeept 
"Vanity Fair." which is a pessimistic book) shoul d go 
very well ; "Pend ennis" and "Barry Lyndon" will cer
tainly entertain. The magazines of the day are placid 
and cheering enough ; and in them Olle will seldom 
corne upon a story sufficiently original or vigorous to 
excile anybody. Punch will, of  course, be always in 
order-for its humor is of the soothing sort, which 
never arouses one's risibil ities, but keeps him always 
within the decorous limits of a smile. 

TWENTY·FIVE ELECTRIC LOCOMOTIVES FOR N. Y., 
N. H., AND H. R. R. CO. 

An order for twenty-five eledric l omotives has been 
placed with the Westinghouse Electrie and ::Vlachine 
Company by the New York, New Haven & Hartford 
Railroad. These will be driven by alternating enrrent, 
single phase. Each l oeomotive is to weigh 7g tons, 
and is to be equipped with four motors, each of 400 
horse-power, making a total of 1,600 horse-power for 
eaeh l ocomotive. This is GOO h orse-power greater than 
steam locomotives in present 11se. 

The motors will  be able to maintain a spee(1 of 2li 
miles an hour in l ocal serviee, reaching a maximum 
speed of 45 miles an hour between stations, and haul
ing 200 tons. I n  express service a speed of 60 to 70 
miles an hour can be maintained with a train weigh
ing 250 tons. 
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SCIENCE NOTES. 

A boiler furnace, as is lmown. worl,s best when as 
little heat as p ossible escapes through the chimney. To 
some extent, says Technische Beri<;hte, this escape i s  
unavoidable, f o r  i f  a l l  t h e  heat were utili�e(l, the chim
ney would not draw, since it  is  the hea t in the chim
n ey which first produ(:es the draft in the furnace neces
sary for burning the fuel . Nevertheless, too much heat 
escapes by the chimney in most eases. A patent re
cently granted professes to rectify this defect by bring
ing the flue containing the products of combustion t o  
t h e  place where the steam is applied IJefol'e it passes 
into the chimney. The air, steam, or hot. water and 
feed pipes are passed t.hrough this flue, so th at the heat 
contained in the gases of combustion prevents radi
ation from the pipes in question and contributes to the 
heatin g of the ail', water, and steam. 

There are int ere;;ting and suggestive symptoms of 
a wholesome reaction against the evils of the sedentary 
life. Parks and Ollen spaces ,ire being' liberally pro
vided ; public and private gymnasiullls are rapidly com
ing into being ; public playgrounds are t h rown open 
in many of OUl' eities, free of expense to the laboring, 
hut, nevertheless, often sedenlary, population ; vaca
tions are more than ever the fashion ; sports an d 
games are everywhere receiving increa:oing attenti on ; 
while public baths and ot her devices for the promo
t i on of versonal hygiene are more and more corning 
into being. All this is as it  should be, Imt all is  as yet 
only a beginning. Here the seience of e (]ncation is  
sadly at fault, and in the direction of educational re
form as regards personal hygiene lies immense Op]JOl'
t unity for a contribution to public healtb sdence. 

The growing of grapes in graperies furnishes quite 
a source of revenue in some count ries, notahly Bel
gium and the Channel Islands, where large quantities 
are a nnually grown and exported, the United States 
being a good customer for them, as h igh as :l5 cents to 
75 cents ]ler lJOUlH] wholesale, and $ 2  t o  $ :3  and even 
more pel' ]Jonnri l'etail, being paid for i he fruit.  Grape 
growing in pois is much practised and in varts of Ell
l·ope, awi espeeially in France, where these are largely 
used for decorative ]lurvoses on festive oceasions. Th e 
keeping of gra]Je� in ('001 storage is deserving of more 
extensive practice and development. Shipping and 
keeping grapes in cork dust is quite an industry in 
some of the European grape dist riets, and a eonsider
,(ble quantity of such grapes, shipped from Spain, is 
annually eonsumecl in this connt ry. 

If electric phenomena are dil'l'erent from gravitative 
01' thermal 01' luminous phen omena it does not follow 
that electrieiLy is mi raculous  or that it is  a s ubstance. 
We know pretty t h oroughly wll,1i to expe('t from it, 
for it is as quant itatively related t o  meehanie,ll and 
thermal and luminous phenomena as  they are to eacll 
other ; so if they are conditions of mal t er, t he pre
sumption wonl d be strongly in favor of electricity being 
a condition or property of matter, a11(] the question, 
"�What is eledricity?" would then be answered in a 
wa:, by saying so, lJut such ,Ill answer w ould not he 
the answer a pparently expeete(l to ihe question.  To 
say it  was a propel'ty of matter woul (] be not much 
more intell igible than to say the same of gravitatioll. 

At bl"st it would arId another pro)Jerty to the list of 
vroperties we already credit it with, as elasticit)', at

tract ion awl so on. Tn any case the nature of elec

tricity remains 10 be discovere(l anrl state(l in t erms 

common to other forms of ph enomena, an(l it is to be 

hoped that long before t his new eentnry sh al l  have 

been completed, mankind will be able 10 form as ade

quale an irlea of electricity as  it  now has of heat. 

THE CURRENT SUPPLEMENT. 

The current SI'l'l'LK:\IEVI', No. ]5 56, oplms with a 
splendidly-illustraied article on a vertieal rolling-mill 
18,OOO-horse-power engine, the largest of itA kin d  that 

has ever been built. Among the many means that con

tribute to the evolution and better llerformanee of 

maehines, and that determine their endurance and 

economy of construction, there is one, sometimes 

ignored and in all cases un(ierrat ed-the ]Jhenomena 

of their operation, which are not computable or learne(] 

by rule. This subj("ct has been very interestingly 

treated in a paper by 1\11'. John Riehards. A ]Jroteeteri 
galvanometer is described anrl i llustrate(!. Mr . .T. H. 
Morrison's history of the iron and steel hull vessels 
of the enited States is continued, the period of ] R40 
to 18()0 being discussed. Mr. H. Percy Ashley tells 
how an improved ice yacht lllay be ('onsiTucted. His 
article is accompanied by elnborate working drawings. 
Sir vVilliam H. �White' s sixth papPI' on fmhmarines is 
presented. "How Our Senses Deceive {-s." is the title 
of an article by Dr. Horace vVilson, in which many a 
curious hit of information is given. Prof. Richter 
writes en tertainingly on the inhabitants of a piece of 
moss. Dr. Hugo de Vries, the man who gave us the 
mutation theory of the origin of  species, a theory 
which is very likely to supplant that which h'1s been 
advanced by Darwin, writes on the evidence of evolu
tion in a way that cannot but impress even the reader 
who is not particularly interested in biology. 



" THE TIME OF DAY." 
BY DAY ALLEN WILLEY. 

If asked what is the real meaning of the expression 

"time of day," a person may reply that it is deter

mined by the position of the sun in the heavens. For 

example, we speak of "noon" as the time when the sun 

is at the meridian point. The fact is, however, that 

no longer is the time standard in this country calcu

lated by the sun, but by the stars, and the time signals 

sent daily throughout the United States from Washing

ton come from star observation. 

Americans get their correct time from a little room 

in the Naval Observatory, located on Georgetown 

Heights, in the suburbs of Washington. The observa

tory was originally intended to detect errors in ship 

chronometers and to regulate them properly. This 

work constitutes one department at the institution, but 
perhaps its most important fun"ction is that of being 

l\'Iaster Clock from Which Noon Signal is . Sent 
Throughout the United States. 

Scientific American 

hour, minute, and second as determined by the stars 

are shorter than those of the sun as recorded by the 

clocks ; and consequently the time of the "star clock" 

-which is corrected directly from the stars by means 

of the transit-must be translated into solar time, be

fore it is available in the readjustment of ordinary 

timepieces. 

In his observation of the star utilized for a time 

basis, the astronomer has the aid of the nautical al

manac. By consulting the almanac an observer learns 

just when the star under observation should cross the 

meridian. Taking his place under the transit, he 

awaits the scheduled passage of the star. Precisely as 

the latter crosses the imaginary line, the observei' 

presses a telegraph key, and the exact time of passage 

is accurately registered by the chronograph. This in

strument, which has been described in the SCIEN
TIFIC AMERICAN, furnishes a record of any error in the 

OCTOBER 28, 1905. 
device is made to revolve at a fixed speed. Behind ttw 

dial in each signal clock marking the seconds is a 
cogged wheel, each cog of which in turn touches a 

brass spring, thereby closing the circuit of a battery, 

and by a mechanical arrangement causing the pen 

above mentioned to make a horizontal nark on the 

paper enveloping the cylinder. This affords a perma

nent record of each second. The star clock is also in 

circuit with the recording pen. A cup of mercury rest

ing in the clock is connected with one pole of the 

battery. The pendulum is connected with the other. 

As the latter swings, it touches the mercury in the 

cup, closing the circuit and sending an electric im· 

pulse which causes the pen to do its work. It is com

paratively easy to set one of the ordinary clocks within 

a second of the star clock ; but an adjustment of a 
fraction of a second requires measurements of great 

nicety. Corrections are mane a comparatively short 

The Naval Observatory, Where the Nation's Time is Kept. 

Chronograph for Noting Any Inaccuracies of Clocks on the Circuit. Sending the Correct Time to All mocks and Time Balls at the Hour of Noon. 

the nation's timekeeper as well. Consequently some of 

the most important instruments installed in the group 

of buildings comprising the observatory are intended 

exclusively for this purpose. 

Among these are the 9-inch and 6-inch transit instru

ments by which the position of a star is obtained. The 

actual elapsed time required for one revolution of the 

earth on its axis can be accurately determined only by 

measuring the interval between two passages of a given 

star across a designated meridian of the earth-inter· 

vals which do not vary from century to century. This, 

then, becomes the basis of time determinati on. It is, 

however, a foundation not secured without considerable 

effort, for the number of revolutions which the earth 

actually makes on its axis is one greater than the num

ber of so-called solar days in the year, as prescribed by 

the calendar in common use. Accordingly, the d ay, 

"THE TIME OF DAY." 

time of the star clock by which the latter can be reg

ulated to the minute fraction of a second, for the ac

curacy of the clock can be calculated by the space be

tween what may be called the observer's second as 

recorded on the chronograph and the clock secone 

nearest it. By measuring the space with microscopical 

gages, the correct time can be determined to the mi

nute fraction of a second, and the standard clock set 

accordingly. 

With the star clock adjusted, the next proceeding 

is to set the signal clock in unison with it. From 

the signal clock, which is placed in the same room, 

comes the time announcement, which is sent over the 

country. There are two signal clocks, one being held 

in reserve in case of accident. Both are on a circuit 

with the star clock. When they are to be adjusted by 

the latter, the paper-covered cylinder of the recording 

time before noon, so that there will be little oppor

tunity for the clocks to gain or lose before the time 

at which the all-important signal is transmitted. 

At three and a quarter minutes before noon, the sig

nal clock is connected with the telegraph circuit, which 

covers the entire country ; and from that moment until 

the sending of the signal, all business is suspended 

throughout the telegraph systems over which it is to be 

flashed. Warnings of the approach of the time sig-nal 

precede by short intervals the actual announcement of 

the noon hour. These warnings are in part sent au

tomatically. The signal clock is fitted with a toothed 

wheel, which is located directly behind the wheel that 

marks the seconds, and which is divided into sixty 

spaces corresponding to the seconds in a minute. At 

the twenty-ninth second, however, the tooth is missing; 

also those representing the fifty-fifth to the fifty-ninth 
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second respectively. As the wheel revolves, the teeth 
come in contact with a spring, which is III connection 
with the electric current, closing the circuit and caus
ing the sounder to respond. The absence of the twenty
ninth tooth causes the twenty-ninth signal to be omit
ted, and indicates the approach of a half minute; 
that of the last five announces the approaching con
clusion of the 
m i n  u te. All 
this takes place 
in the next to 
the last minute 
o f  th e final 
hour. There is  
a third warn
ing interval of 
twenty seconds 
before the su
preme signal; 
but this is  pro
duced not au
tomatically but 
b ythe tele
graph operator 
at the ubserva
tory, and oc
curs when he 
m o ves th e 
s w i t  c h key, 
which throws 
out of the cir
cuit the wheel 
marking t 1'1 e 
seconds, a n d  
throws into the 
c i r c u i t  th e 
wheel marking 
the minutes. 

Scientific American 
THE ST. LAWRENCE RIVER BRIDGE, QUEBEC. 

The noble bri dge now under construction at Quebec 
across the st. Lawrence River will be one of the most 
notable bridges in the world. In one respect indeed it 
will rank as the greatest structure of its kind ever 
constructed ;  for its main span across the river will 
have a total length in the clear, between towers, of 

357 
bridge, and the plans herewith shown were adopted. 

The structure consists essentially of two giant canti
levers, carrying a huge central suspended span. It is 
approached by two short deck spans. The latter, which 
are each 214 feet in length, extend from the shore to 
the two massive anchor piers, to which the anchor arms 
of the cantilevers are bolted down, and which serve to 

counterbalance 
the weight ct 
the c e n t]' a I 
s u s p e nded 
span, and the 
hea v y  live 
load which i t  
w i l l  be called 
upon to carry. 
The a n  c h 0 r 
arms are 500 
feet long, the 

I' i v e r arms 
562112 feet long, 
and the cen
tral suspended 
span is 675 
feet long. The 
height of the 
c a n t i l e v e r s  
over the an
c h oI' piers is 
96 f e e t  9%, 
inches, at the 
t o wer s ;115 
feet, and at the 
portals to tile 
center span. !:l7 
feet 5Y2 incilOs. 

In the final 
hundredth 0 f 
the last second 
of the last hour 
'1t Washington, 
the tooth of 
the m i n u t e  
wheel touches 
t h e  s p r i n g  
w h i c h closes 

End View of·M.ain Traveler for Erecting the Bridge. One of the Foul' Pedestals and Main Shoes 'Vhich Carry the Whole 
Weight of the Bridge. Weight 278 To�s. 

Th e bri dge 
has a v e r " 
large capacity, 
the floor hav
i n  g a total 
width, out to 
out, of 75 feet. 
It is  designed 
to carry two 
lines of steam 

Width, 100 feet. Height, 215 feet. Over-reach, 66 feet_ 

the circuit. Simultaneously, the announcement is 
flashed to every part of the country, the flow of the 
current serving of itself to release the time· balls which 
have been hoisted to  the tops of the staffs in various 
cities. How ::-apidly the signal travels may be appre

�iated from the fact that it is flashed from Washing-
ton to San Francisco in one-fifth of a second.  Since 
the time signal is seut out from Washington at noon, 
or at 12 o'clock standard Eastern time, and there are 
four different standard times in the United States, 
determined by geographical locations, the signal from 
Washington will reach the Central, Mountain, and 
Pacific time belts at 11 o'clock, 10 o'clock, and 9 o'clock 
A. M. respectively. On the last night of the year, the 
time signal-which in this instance marks the advent 
of the New Year-is sent entirely around the world, 
traveling over 1,180,000 miles of wire and cables, and 
making the circuit of the globe in ten seconds. 

At present about 75,000 clocks are on the wires con
nected with the signal clock, but as in some instances 
one of these is utilized to regulate hundreds of other 
timepieces, the time standard as computed at the ob-

l,ROO feet, which is exactly 90 feet more than the length 
ill the clear of each of the two cantilever spans of the 
bridge across the Forth, near Edinburgh, Scotland.  

The bridge is being built by the Phcenix Bridge Com
pany for the Quebec Bridge and Railway Company. It  
will  cross the St .  Lawrence River at a pOint about six 
miles above the city of Quebec, and about 165 miles be
low the city of Montreal. In the intervening stretch 
of the St. Lawrence there is no other crossing, and the 
great width of the river below Quebec renders the 
bridging of it below that city out of the question. 
Hence the new thoroughfare will prove of the greatest 
benefit to the districts lying between Montreal and the 
sea. Apart from its convenience for foot passenger 
and vehicular traffic, which must necessarily be local, 
it will form an invaluable link between the important 
railway systems on each side of the river. On the 
north side are the Great Northern Railway of Canada, 
the Quebec & Lake St. John Railroad, and the Canadian 
Pacific ; on the south side are the Grand Trunk Rail
road, the Intercolonial Railroad, and the Quebec Rail
way; and immediately upon the completion of the 

railroad, t w o  
trolley 1 i n e s, 

two highways, and two sidewalks, the latter being 
placed outside and the rest of the traffic between the 
trusses, which are spaced 67 feet between centers. The 
clear headway above high water is 150 feet. 

In a bridge of this magnitude the parts are neces
sarily of great size, and the huge proportions are well 
shown in the accompanying illustration of the main 
shoe and pedestals, which are placed upon the main 
piers and have to carry the whole load of the bri clge. 
They are of built-up rolled steel girders, not a single 
casting being used in the completed structure. The 
weight of each one is  278 tons. As might be expecterl, 
the size of the individual members is enormOllS. t he 
sections of the bottom of the main post being 54 feet 
in length, 10 feet in width and 4 feet in depth, and 
the weight of each piece being 70 tons; while the in
termediate sections of the main post weigh 24 tons, 
have a length of 66 feet, and a section measuring 10 
feet by 4 feet. The I-bars for the most part are 15 
inches and 16 inches in depth, and in a few cases they 
will be as much as 18 inches in depth. Most of the 
pins are 12 inches in diameter ; but the main lower 

River span, 1,800 feet. Two anchor spans, 500 feet each. Two shore spans, 214 feet. Total length, 3,228 feet. Helgllt ot towers, 416 teet. Snspended span, 675 feet lOng by 130 feet deep. Width of bridge, 7!) teet. 
This Bridge, Now Building at Quebec, Will Have the Longest Single Span in the World. 

servatory is now depended upon in the principal com
munities throughout the country. 

In addition to the instruments referred to, the Na
val Observatoc �s also notable for the reason that it 
contains what is considered to be the finest telescope 
ill the United States-with the exception of the Lick, 
in California, and that in the University of Chicago. 
it has a 26-inch glass and cost $46,000. 

THE NEW ST. LAWRENCE RIVER BRIDGE. 

bridge a transfer of business between these systems 
will become possible. 

The depth of the river, and the necessity for keeping 
this great waterway free from obstructions, prevent 
the use of piers, and call for bridging the channel 
with a single span. A comparative study of the prob
lem showed that even for a span of this magnitude, a 
cantilever would be more economical than a suspension 

pins, which will transmit the enormous load from 
the cantilever to the shoes above mentio�ed, are 24 
inches in diameter. The main chords are 54 inches 
deep by 68 inches wide, while the main post, over 
the river pier, is  10 feet wide by 4 feet in depth. The 
main plate floor beams are 10 feet in depth . 

The bridge is being erected by means of the huge 
main traveler, shown in the accompanying Illustration, 



which is 100 feet in width by 2 1 1)  fee t in height, and 
has an o ver-reach of 6G  feet. 'l'he traveler is served 
by foul' electric hoists, and it can handle the heaviest 
sections, which weigh as high as 105 tons. The ma
terial for the bridge is  placed in a storage yard near 
the end of the structure, which is 750 feet in length 
and is served by two 70-foot electric cranes. 

• • • 
"'" 1<'e,v I'acts A b o u t  t h e  International Exposition, 

Milan, Ital y .  

In order appropriately to celebrate the completion of  
the Simplon t]'mnel-one of the greatest triumphs of 
engineering-an international exposition under royal 
patronage wiII be held in Milan from May to Novem
ber, 1906. I t  wiII be the largest European exposition 
ever held outside of Paris. Practically all of the Eu
ropean countries will participate officially, as well as 
several of the Asiatic nations. 

I n  the transportation section, retrospective exhibits 
will show the historical development of the various 
methods of travel .  

The dominant feature wiII be motion. All products,' 
as far as possible, must be shown in connection with 
the processes, thus filling the halls with live exhibits. 

Arrangements wiII be made for field tests and com
petitive trials in all classes where it is expedient. 

An especial feature wiII be the automobile display, 
to  which an entire pavilion wiII be devoted .  This 
"show" will terminate in mid-summer, s o  that ma
chines exhibited may be sold for early delivery. 

The great success that attended the Turin exhibi
tion of decorations has prompted the Milan authorities 
to set aside a special pavilion fc;" decorative arts. 
They are very desirous to see the United States well 
represented in the section. 

One large building wiII contain all forms of welfare 
work, grouped under the several heads : Mutual assist
ance and insurance, co-operation, savings institutions 
and popular credit, protection of labor and insurance 
against enforced idleness. 

Milan is the center of the m ost productive section 
of Italy. I ts population is  one and a half millions, 
while Lombardy, no part of  which is  more than t hree 
hours distant, has nearly five million inhabitants. 

Geno'a, the port of entry, is  less than one hundred 
miles distant. The eost, therefore, of transporting ex
hibits from the United States will be comparatively 
cheap. 

Owing to the fact that a large proportion of the 
labor is emp l oyed jn the shops and factories, there is 
available only a small number of food-producing work
men. This makes it imperative that supplies be se
cured from abroad. The authorities of the exposition 
recognizing this condition will inaugurate about June 
15 a special food show. I t  will  be well for the Ameri
can producers of food stuffs to profit by the opportuni
ty to display their products. 

.... ' .  a .. 
."- Balloon Race. 

The long-distance b a l l o oE race which started Octo
ber 15 from the gardens of the Tuileries has resulted 
so far as known as follows : 

Boulanger in the balloon "E den" landed on October 
10 at 1: 40 o'clock at Annaberg, Germany, a distance 
cf 810 kilometers from Paris. David in the balloon 
"Cambronne" landed at Platting on the Austrian fron
tier, 780 kilometers, at 7 o'clock A.  M. Maison in the 
balloon "Concorde" landed at Neustadtsalle, Bavaria, 
at midnight, 610 kilometers. 

Erik Tollander de Baisch, in the balloon "F'inland," 
landed at midnight at Metz, 282 kilometers. Bache
lard, in the balloon "Phoebe," landed at 1 0 :  3 0  P .  M. 
in a tempest at Engreux, 290 kilometers. Le Blanc, 
in the "Albatross," landed at 1 o'clock A.  M., October 
16,  at Densborn, Germany, in a snowstorm, 340 kilo
meters. Oultremont, in the balloon "Belgique," l anded 
at 9 :  15 P. M., October 15, in a violent tempest, at 
Kirin, Oldenburg, 398  kilometers. Von Willer, in the 
balloon "Centaure," landed at 3 o'cl ock P. M., October 
15, in a tempest at Darmstadt,  480 kilometers. 

Gasnier, in the "Eole," arrived at 9 o'clock A. M., 
October 16, at Rulles, Luxembourg ; Blanchet, in  the 
"Archimede," at 9 o'clock at Beaufort, Luxembourg ; 
Duprat, in the "Belle Helene," on the Belgian frontier, 
in a terrific snowstorm ; Balzon, in the "Academie 
Aeronautique," at 7: 20 A. M., October 16, near Vou
ziers ; Jacques Faure, in the "Kabylie," at 10 : 30 A. M., 
October 16, at Kirchdorf, Hungary. 

____________ � .. �,. .�4 .. __ -----------
,\.n Economy T,'st In ,' A m erican Au tollIobiles. 

On October 30 the New York Motor Club will start 
<l six-day economy test. Runs will be made to Philadel
phia, Albany, and Southampton, L. 1. Strict account 
will be kept of all fuel and oil used and repairs made, 
and the results will show the cost of transportation 
per passenger per mile as compared with the railroad 
fares. No allowance will be made for repairs to  tires, 
which will also figure in the general expenses. It is 
expected that some twenty cars will participate in the 
test, and that much interesting and valuable data will 
be  obtained. 

Scientific American. 
MEASURING THE DISTANCE OF A STAR. 

BY PROF. EDGAR 1", J.A R10N. 
No concepti on whatever can be had of the magnitude 

of the visible universe until the distances of the stars 
are known. None of the millions of human beings that 
have lived and died knew the distance of even one star 
from the earth until within the last seventy years. To 
all who lived before the advent of modern astronomy, 
the stars were points in a rigid firmament, only a 
short distance "above" the earth. They were made to 
give light to the earth's inhabitants, a belief incred
ible to  relate, still l ingering in the minds of some. 
Bef ore A .  D. 1542, ignorance was at its lowe'st depth . 
But in that auspicious year Copernicus gave his book 
to the world teaching that the earth revolves around 
the sun. Of course the people raised strenuous oppo
sition. This was expected. But unrest and perplexity 
filled at least one of the ablest minds in Europe, that 
of Tycho. From the days of Aristotle and Ptolemy, the 
theory that the sun re-
volves around the earth 
dominated men's minds. 
Not one law could be dis
covered so l ong as it  was 
believed that the earth is 
the center of the uni
verse and at rest.  Coper
nicus upset this doctrine, 
and made the sun the 
center of planetary mo
tion. The great Tycho 
Brahe actually rejected 
this basic truth of na
ture. His mathematical 
powers must have told 
him that Copernicus was 
righ t in asserting that 
the earth moves around 
the sun. But when he 
saw that i f  this is  true, 
the entire orbit traversed 
by the earth around the 
sun, that mighty ellipse, 
shrinks and subsides in-

B 

FIG. 1 .-S is the snn. A is 
the earth's p lace on its o l'bit 
to-day ; a n d  B its P O ti i tiull six 
m onths later. rrhe a ITO\VS on 
the orbit of the en rth ,how 
the direction of its motion. C 
is a v{lry minute ol'l)it  a p 
parently traversed by " sta r 
once each year.  It took 2:30 
years from the date of in
vention of the telescope to de
teet and measure it .  

to nothingness, his mind was simply submerged by the 
immensity of the idea, and all it  led to.  F'or twenty 
years he toiled in  an observatory making measure
ments with every accuracy p ossible without telescopic 
aid. And h e  failed to detect the slightest displace
ment of any star throughout the year. For it is cer
tain that if the earth moves around the sun, the stars 
in position at right angles to the plane of the orbit 
must shift to and fro at intervals of six months corre
sponding with the displacement of the earth from side 
to  side of its majestic pathway. S o  he taught that the 
earth is at rest. He could not force himself to admit 
that the diameter of the orbit of the earth as seen from: 
any star is next to  nothing, and that the earth is next 
to next to  n othing, and man an infinitesimal so  minute 
that no combination of figures is  able to tell h ow small 
he is.  Tycho could measure four minutes of arc with 

B /( A 

JJessel's l\Iethod of Finding 
the Dh;tance of a Star, 

FIG. 2.- Showing the sun 
S, i n  the center of the earth ' s  
orbit, a n d  p laces o f  t h e  earth 
a t  interva l s  of six months, at 
A and B. 0 i s  a star whose 
dis tance is  sought. D and E 
are two stars, presumably so 
much more distant than 0, 
that they cannot show dis
placemen t a s  the earth moves 
from A to B. The angles E ,  
D a n d.  0 ,  a n d  the lengths o f  
the l ines E D, 0 D and E O , 
are often measured witn pre
c i sion .  In t h i s  way Bessel 
found. the shifting and there
by the distance of 61 Cygni.  
'rhe reader will  understand 
that all  the angles in Fig. 2 
are immensely exaggera ted. 
A l l  the early ast ronomers 
thought that two l ines drawn 
to a star from opposite sides 
of the earth's orbit were 
parallel a s  are the t w o  lines 
F and G. And more than two 
centuries in incessant toil 
were consumed in finding that 
they are not exactly parallel.  
1<'01' the line A B, 186,000,000 
miles in lenJ;th, is next to nothin". 

some approach to accur
acy ; still he  could not 
detect the slightest dis
placement of  a star. He 
at once knew that the 
stars were not less than 
one thousand times far
ther away than the sun. 
Saturn at that time was 
the known limit of the 
solar system, and i f  the 
hypothesis of C opernicus 
were true, the stars must 
be at least one hundred 
times more distant. This 
vast space again over
whelmed his mind. He 
argued that Nature would 
not so  waste space. But 
Copernicus advanced ar
guments that T y c h 0 
could not overthrow, so 
Tycho compromised. He 
made the five planets re
volve around the sun, 
and the sun around the 
earth, immovable in the 
center of the universe. 
At that epoch, it is prob
able that i f  Tycho had an 
instrument capable of 
measuring one second of 
arc and had h e  tested it 
on any star, the C oper
nican system would have 
been crushed. For he 
would have discovered 
that the stars do  not shift 
even one second in six 
months . For with an an
nual shiftin� of on e Rec-

ond of arc the star in question would have been known 
by Tycho to be 206,265 times more distant than the 
sun. Medieval minds would have collavsed and an 
indefinable fear would have settled down on mankind, 
when thinking of its l ittleness.  

Matters moved on apace. Tycho died,  and the C o
pernican doctrine spread. Then came Galileo with 
his l ittle telescope, and pointed it  f ull  on the distant 
stars in A. D .  1610. This aroused Europe, and the ex
citing search began. Astronomers now armed with 
instruments that magnified were able to detect far 
less displacements of stars than could be detected by 
Tycho. And they began to wateh. Thus they noted 
the position of a star, its direetion in space and its 
distance from other' nearby stars and recorded these 
determinations. I n  six months they repeated the pro
cess with great care. They were dumbfounded. Al
though the earth had moved from its first place, by the 
diameter� of its mighty orbit, no  trace of motion, how
ever minute, could be detected in the stars, even in a 
telescope that magnified two hundred times. A num
ber of great astronomers tried their hands from 1 :J 4 2  
to  1650, a period of 108 years, with total failure a s  a 
result. Bradley and Molyneaux detected a motion of 
stars ; but in a direction opposite to any caused by 
the motion of the earth. This was the aberration of 
l ight. Other astronomers after elaborate trials with 
the most nearly perfect instruments that could be 
made, failed utterly. 

About 1650 the micrometer was invented. This is 
an instrument to be attached to the eye-end of a tele
scope. I t  contains fixed and movable spider's threads, 
and it can measure excessively small angles and inter
vals. I t  was crude at first, but during the succeeding 
two centuries, the most accomplished mechanics ap
plied their skill in making it as perfect as anything 
wrought by human hands. At p resent i t  is  able to 
measure the diameter @f a spider l ine. The object of 
making it of such extreme aceuraey is to be able to 
measure the diameter of the earth's orbit as seen from 
the stars. For next to nothing is the diameter seen 
from stellar distances. 

Passing the labors of the Herschels and the Struves 
and many other eminent astronomers, who made use 
of every conceivable method of finding the distance of 
a star,  we descend rapidly to Bessel and Henderson, two 
illustrious observers, who finally sncceeded, and reaped 
the reward of  two centuries of labors surpassing those 
of Hercules. Bessel, at last, in 1840, f ound the dis
tance of the star 61 Cygni.  He used a different kind 
of telescope, the heliometer with a divided object glass. 
He employed the method known as triangulation. He 
selected two stars adjacent to 61 Cygni and measured 
a network of triangles, whose sides were the distances 
from star to star and from each star to 61 Cygni. He 
repeatedly measured these angles from October, 183 7, 
to March, 1840, and had the extreme good fortune to 
see 61 Cygni move. And the direction of motion was 
as i t  should be, i f  caused by the annual circuit of the 
earth. He found that i f  we go to  61 Cygni, turn and 
look this way with a powerful telescope and micro
meter, the distance of the earth from the sun would 
measure 0.3483 second of arc. The arc of any circle in 
length equal to the radius contains 20G,265 seconds, 
which divided by 0.3483 equals 590,000. That is, the 
star is  at the colossal distance of 590,000 times that 
of the sun. To reduce this to  miles, multiply by 9 3  
million. T h e  result i s  so  enormous that the ablest 
mathematicians never try t o  begin to  think about it . 
Light, known to move with the unthinkable speed of 
186,000 miles during one second of time, requires nine 
years to traverse the abyss, Before this work of Bessel, 
Henderson, in the observatory at the Cape of Good 
Hope, made extended observations on the bright star 
Alpha Centauri, not visible in the United States. His 
instruments were not nearly so accurate as those of 
Bessel ; yet he detected a displacement of the star. 
Maclear in 183 9-40 made more accurate measurements, 
and later observers with far better instruments have 
finally deduced a parallax of 0.75 seeond of arc. Paral
lax means the angle subtended by the radius of the 
earth's orbit as seen from a star. Now 206,265 divided 
by 0.75 equals 275,020, the number of times that  Alpha 
Centauri is  more distant than the sun. This is 25 
trillion miles ; and that star is our nearest neighbor , 
so far as is known. Light requires 4 . 3572 years to 
reach us from the nearest neighbor our sun has. But 
there are so  many stars whose distances are so  much 
greater than these two, that the 25 trillion miles is 
used merely as a yard-stick to measure them. Of late,  
these minute displacements of stars are measured on 
photographic plates after l ong exposure to the stars. 
Great attention is  paid to parallax determinations, for 
without them we must forever remain ignorant of 
even approximate dimensions of  the si dereal struc
ture. Some astronomers t hink that so great precision 
i s  now had, that parallaxes of 0.1 serond of are are ob
tained. And perhaps fifty stars are measured with 
this degree of accuracy. A star with one-tenth of a 
second parallax is 2,062,650 times more remote than 
the sun . These are "near-by stars," for there are mil
l i om ;  of stars so d istant that no im;tTument, however 
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alOlOurate, lOan ever hope to seeure a parallax. It is  
time now to  put in the term "next to  nothing" again 
for all things terrestrial . That is, the thickness of a 
spider thread would obscure the entire orbit of the 
earth in its mighty sweep around the sun, as seen 
from the distant stars. And all agree that a spider line 
is next to nothing, so the astronomer Tycho rejected 
the true order of Nature simply because of its mind
crushing magnituqe and splendor. He had not the 
fortitude to admit the infinitesimal dimensions of the 
earth and man. All kinds of estimates have been 
made as to  the probable radius of that part of the 
universe visible in the greatest telescope. Opinions 
vary between the limits of 4,000 to 15,000 light years. 
That is, with a radius of 15,000, the diameter would be 
so i mmense that ligh t  woul d require 30,000 years to 
traverse it.  The opinion of the writer is  for the 30,000 
yet no positive proof is possible. This opinion is based 
on photometric groun ds. The word millions has for 
long been used in telling the number of the stars. But 
billions now appears to be more appropriate. Each one 
is a hot sun, and each may be attended in many cases 
by inhabited worlds. 

.. . . , .. 
The Best Cat Story Yet. 

BY DB. JOlI N NICOL. 
'Without a ttempting to decide as between heredity, 

im itation, or reasoning, or what part each or all or any 
of them played in enabling the cat to perform the feat 
of which I am about to tell ; merely premising that I 
can vouch for its truth, as can many others who had 
frequently seen it  done. 

The cat belonged to my brother-in-law, the owner 
of Hazeldell farm, near Ulster, Pa.,  and that it  might 
go out and in at its own sweet will, the usual cat-hole 
was eut in the door between the kitchen and the wood· 
Sh 0d. Besides the cat referred to, which may be called 
the house cat, there were several others who remained 
IllOStly in one or other of the barns and were not en
couraged to enter the h ouse, although shortly before 
the time of which I am about to speak they began to 
come in more than the mistress cared for. 

To prevent this, a swing door was placed on the 
outside ave" the cat-hole. It  was simply a piece of 
board a little larger than the hole, and fastened by 
leather hinges at the top, so that by pushing her head 
<l gainst it from the inside the cat eould get out, but 
cl,uld not by such pushing get in again.  

For a time the cat did not appear to understand the 
rww arrangement, but "meoued" persistently each time 
she wanted to go out, till some one taking her in 
his hands and pushing her head against the door 
showed her wha t to do, and she did it herself ever 

aftenoard. 

This went on for some time, always getting out her· 
self, but always calling loudly whenever she wanted 
to get in, till the letting of her in  began to be consi d
ered a trouble;  and she was often allowed to call in 
vain. Just how long this continued I do not know, but 
it  did cease, and the cessation of one trouble threat
eJled (0 bring about another. The cat was found in 
the house when those whose duty it  was to put her 
out and not let her in again asserted that they had 
been true to their trust.  This was "by some believed 
and some misdoubted, " and, like other trifles, was 
likely to bring trouble in the household, when those 
that blamed the cat were found to be more correct than 
the cat blamers generally are ; the cat had cliseovered a 
method of opening the door for herself. 

The accused member of the family, strong in the jus
tice of her cause, determined to wateh, and this is 
what she saw : The cat, on coming to the door, lay 
down on her back, and with both her front paws raised 
the hinged board considerably above the l evel, and 
th�n, with what I cannot find a better expression for 
tb an a wriggle, rapidly turned on her belly and drew 
her body inside. 

I may add that this was seen not once but perhaps 
hundreds of times, as it got to be one of the show 
tl,ings at the farm, the cat not being in the least shy, 
but always ready to perform the feat in the presence 
of visitors. 

While heredity can have had n othing to do with this 
operation, I may take the opportunity of recording 
another in which heredity alone was the active agent. 
It  is well known that Manx cats have no tails, only 
slight stumps, and that the offspring of such in other 
parts of the world, in the first generation at least, are 
in the same abnormal condition. While l iving in Scot
lan d some thirty years ago we had a Manx kitten given 
to  us, which. although born there, was ta,lless. The 
door of our breakfast room was spring·shutting, some
thing like most of the screen doors in this country, 
but opening only toward the inside. Before the kitten 
was full grown he had learned to let himself in by 
pushing from the outside, but never learned, although 
we often trie(] to teach him, to pull it open from the in
side. It was not, however, the opening of the door from 
the outside to which I wish to call attention-any cat 
could have easUy learned to do that ; but the fact that 
invariably, after he had so pushed it and got his body 
partially in, he made a rapid turn or whirl to prevent 
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the tail that was not there ( but heredity impressed on 
him the fact that it ought to have been ) from being 
caught between the closing door and its frame. This 
he did dozens of times every day so long as we had 
him, and was always willing to show off before our 
visitors, as h e  never seemed to recognize the fact 
that he had not a tail like his neighbors. 

'.I'he Ne", Process ot· Re .. uscitation Proves to Be Old. 
To the Editor of the SCIEN'l'IF IC AlVIElUCA;\I : 

I notice in the SCIE::'ifTIFIC AlVfEl{[CAX for October 7 ,  
1905, an article en titled "A Novel Process of Heanima
Uon." 

It  might be interesting to you to know that there is 
in the Proceedings of the American Association for 
the Advancement of Science a record of an address by 
Dr. Alexander Graham Bell,  presenting over twenty 
years ago an idea substantially the same as that of 
Dr. Gradenwitz. r beg to quote an abstract taken from 
the thirty-first meeting of the above-named society, 
held at Montreal, Canada, August 1, 1882 : 

"I propose to surround the waist of the unconscious 
patient by a rigid j acket o r  drum somewhat larger in 
diameter than his body. The apparatus can be ren
dered practically airtigh t  by a rubber band around the 
thorax, and another around the loins. Upon exhaust
ing the air inside the drum, a partial vaeuum is pro
duced around the abdomen. Under such circumstances, 
the pressure of the atmosphere forces air through the 
mouth and nose into the thorax, causing the depres
sion of the diaphragm and consequent expansion of 
the abdomen. The alternate rarefaction and condensa
tion of the air confined around the abdomen thus cause 
alternate inspiration and expiration." 

CHAHLES H. Cox. 
Volta Bureau, Washington, D. C., October 15,  1905 . 

Old Things Forgo t t e n  in These Progre ... ive Day ...  
To the Editor of the SCIE::'ifTIFJC AMERICAN : 

It is surprising to an oldish man how many things 
of daily use the present generation seems to have for
gotten. 

Here are some instances. 
1. To tell the points of the compass by a watch.

Point the hour-hand at the sun. Then south is half
way between the hour·hand and the figure twelve of 
the dial. 

2. To measure an angle by a watch.-Lay two 
straight-edged pieces of paper on the angle, crossing 
at the apex. Holding them by where they overlap, 
lay them on the face of the watch with the apex at the 
center. Read the angle by the minutes of the dial, 
each minute being six degrees of arc. It  is  easy to 
measure within two or three degrees in  this way. 

3 .  To start a tight screw .-Press the serewdriver 
firmly in place with one hand, but d o  not turn it. 
Then take hold of it sideways with flat-jawed pliers as 
close to  the head of the screw as possible, and turn 
it  with them. A hand vise is  better than pliers. Leave 
just enough of the tip of the screwdriver outside the 
vise to fill the slot of the screw, but n o  more. This re
duces the danger of breaking or bending a badly-tem
pered screwdriver to a minimum. 

4. To put a pin through starched linen, rub the pin 
with paraffine. To push a collar button tb rough a 
starched buttonhole, rub p araffine on the back of the 
buttonhole. JACOB BBOMFIELD. 

B oston, September 23, 1905. 
• • • • • 

The Reasoning P o U' e r  of" AnImals. 

To the E'ditor of the SC m� 'l'IFIC AMEBICAN : 

I read your valuable paper weekly w ith much in
terest and profit. The several articles that have ap
peared recently therein on the subject, "Do Animals 
Reason ?" have deepl y interested me ; and the facts 
stated so strongly appeal to rn '  l ove for justice for 
,mimals that many abuse and underrate, as well as my 
love for them, that r desire to  repeat a s ingle instance, 
one of many, showing the rapid reasoning and quick 
action by one, and the intelligent confidence displayed 
by another animal in my presence-a dog and a horse. 

r was the possessor of a bright, active I rish setter 
dog, "Laddie," who accompanied me on my many 
d rives throngh t.he country. My dog and horse were 
inseparable friends, and when we were out driving 
"Laddie" assumed to take charge of both the horse 
and myself ; several times helping us out of what 
might have resulted in  serious difficulties, at one time 
catching and holding the horse, when frightened and 
running away, until r could reach her. But the in
stance I desire to relate occurred two years ago last 
spring. r was driving through a rough and hilly sec
tion of the country, where the road was frequently 
crossed by brooks, which at that season of the year, at 
times, assumed large proportions, flooding both roads 
and bridges. I approached one of these streams, over 
which was a bridge about twelve feet long and some
what raised above the road on the farther side from 

me. The water was up to the bridge, and beyond the 
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bridge was a pond of water SOIlle five or stx rods in 
width, dark and llluddy and several feet deep in placeH. 
A little way from the point of crossing were some 
large rocks standing close together, over which the 
dog could cross without taking to the water, and he 
started to cross in that manner. When I drove onto 
the bridge, my horse stoppeil and refused to take to 
the water, which stood level with the bridge ; my dog 
stood on one of the large rocks wa.tching my progress, 
and when the horse stopped and refused to go on, the 
dog with human intelligence and reasoning instantly 
leaped from tbe rock onto the bridge, ran up in front 
of the horse, looked into her face, gave a sharp bark 
of encouragement, and then turned and deliberately 
walked off from the bridge into the water, all of the 
time looking over his shoulder at the horse, saying, 
"Come on," as plainly as his intelligent face could 
express those words. Then without any urging on my 
part the horse at once followed the dog into the water 
and across the flooded strip of road to the dry land, 
at times up to her belly in the flood, the dog SWimming 
over the center of the road just in front of her. 

The intelligence displayed by both animals struck 
me very forcibly at the time. The dog saw the diffi
culty, and with the quickness of human reasoning he 
saw the way to overcome it, and he acted on the in
stant. The horse had unlimited confidence in the dog, 
gained from their former experiences together, and 
she was ready to  foil ow where he would lead without 
any hesitancy. Returning some hours later over the 
same road, the dog, always in advanee, stopped a mo
ment, j ust long enough to see if the horse would make 
t.he p assage of the water all right, and when he saw 
that she raised no objection to crossing, he took to the 
rocks and crossed without wetting his feet. 

I have often thought of this incident ; the quick, 
active reasoning of the dog, the quick action taken by 
him, and the understan ding of the dog's purpose and 
confidence in him displayed by the horse. 

D. R. P. PARIO;lI. 

Hermon, N. Y., October 10, 1905. 

THE SECOND ANNUAL AUTOMOBILE RACE FOR THE 

VANDERBILT CUP. 
As stated in our last issue, the second annual race 

for the Vanderbilt cup resulted in the triumph of two 
French, one American, and one Italian car. It was 
the first time an American machine ever was placed 
in an international race, and for this due credit should 
be given to the designer and driver of the 120·horse
power Locomobile which finished third. One of our 
illustrations shows this car as it crossed the line at 
the finish, while for descriptions of the machine and 
the changes recently made upon it, we refer our rea'd
ers to the issues of May 27 and October 7. The day 
before the race this machine developed a craeked cylin
der, which necessitated the replacement of one of the 
pairs of cylinders. Mechanics worked until 5 A.  M. 
October 14 putting on the new cylinders and a n ew 
crank ease, as this also was broken. In view of the 
fact that the maehine had never been run with these 
new parts un til it went to the sta rting line, its per
formance was remarkable. Its fastest time, 27 : 40, was 
made on the fifth round, and corresponds to a speed 
of 61.38 miles per hour. 'fhe average speed for the 
whole race was 5G .90 miles per hour. No tire trouble 
was experienced, though several stops were made for 
gasoline, water, and oil,  and to wash oil out of the 
clutch with gasoline. 

What was undoubtedly the most eonsistent perform
ance was that made by Heath, who drove the same 
90-horse-power Panhard car with which he won the 
race last year. The only change in this machine is  
the substitution of a honeycomb radiator for the 
framed radiating coils  employed a year ago.  The 
engine is a 170 x 170 millimeter ( 6.692 x 6 .692 inch ) 
four·cylinder, vertical motor with steel cylinders and 
corrugated copper water jackets. It  is fitted with a 
Krebs automatic carbureter and E iseman high-tension 
magneto ignition. A four-speed tranmnission is used. 
Thi s  car also had no tire trouble, and its flat· tread 
Michelin tires appeared to be in  first-class condition 
at the end of the race. Heath steadily rose from 
fourteenth position at the start to seeond place at the 
end of the fourth round, which I,JOsition he held to the 
end. His average speed for the entire distance was 
60.72 miles an hour. 

The winner of the race, Hemery, drove an 80-horse
power Darracq racer of light construetion and mounted 
on wire wheels. A companion car driven by �Wagner 
burst a tire in front of the grand stand at the end of 
its second round and gaye out during the fourth round 
from the loss of the gear box cover and the seizing of 
bearings in the transmission. Hemery, however, had 
better luck. He succeeded in covering all but the 
fourth round in less than 28 : 35. His fastest time
mL42 miles an hour-was made on the fifth round, 
w hich was covered in 24 : 49. At this point in the 
race he was sixth. The next round saw him jump to 
third place, which he held until  the eighth round, in 
which he passed Heath and wrested first place from 
Lancia. His total time for tne 2113 mlles was 4 hours, 
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36 minutes, and 8 I!econdl!, which mean. an average 
speed of 61.49 miles an hour. One of our illustrations 

gives a good idea of Hemery and his racer as they ap

peared in the race, while the other picture of the en

gine shows what a neat appearance this has. The 

mechanically-operated inlet and exhaust valves are all 

in the heads of the cylinders, and the inlet and ex

haust pipes are all on one side, the carbureter being 

placed in the vicinity of the muffler. The igniters are 

sh own in the side of the cylinders, and the magneto is 

visible at the bottom of the picture. The Darracq 

cars were among the few which were run without a 
bonnet over the engine, and the rapid movement of 

the eight valve-operating levers when the car was 

stan ding with engine running at the starting line, was 

a feature that caught the eye. The engines have a 
] 70 mm. bore by a 140 mm. stroke. Their performance 

here was in accordance with what was expected of 

them from what they have done abroad. These racers 

have no differential, which makes necessary a skillful 

driver to guide them properly on the turns. 

The fourth car to start was, curiously enough, the 

one to obtain fourth place at the finish. This was 

the 110-horse-power four-cylinder Fiat, which, driven 

superbly by Lancia, took first place at the end of the 

first round and held it for seven rounds, gaining a 
whole lap on its nearest competitor. Tire t�ouble in 

the eighth round, followed by a collision with Christie 

just as he was again starting out,  put Lancia so far 

behind that it was impossible for him to make up 

more than enough to give him fourth place at the 

finish. H e  frequently thundered by the grand stand 
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TABLE ARRANGED IN ORDER OF THE FINISH, SHOWING ELAPSED TIM"ES AND TIM"E� FOR EACH ROUND OJ!' ALL THE OARS. LENGTH 

OF COURSE, 28.3 MILES. TOTA.L DISTA.NCE, 283 MILES. 

1 st 2nd 3rd Fini8b. Car. Driver. Round. Round. Round. 
--- ---{ 28.23 

6 1 :24 1:20:20 L-No. lB.- 80 DalTacq . . . . . . .  Hemery . . . . .  26:01 25:5 i 1 28:00 55:0-3 1:2 1 :56 2.-No. 14.- 00 Panhard . . . . . .  Heath • • • . • .  27:01 26:53 { 28:14 56:51 1:25:� a.-No. 7.-120 Locomobile . . "Tracy • • . . . . .  28:37 28:36 { 23:49 47:20 1:10:45 4.-No. 4.-110 Fiat . . . . . . . . . . .  Lancia . . . . . .  23:31 23:25 { 24:55 49:24 1: 1 4:45 5.-No. 10.- 90 Renault • • • • • • •  Szisz . . . . . . . . . 24:29 23:21 { 25:28 1: 1 8:42 1:4 : 1 7  
6.-No. S.-11O Fiat • . . . . . • . . .  Nazzari • . . . . .  53: 1 4  25::35 

J 55: ' 1  1:22:�0 7.-No. 20.- 00 Fiat . . • . • • • • • • •  Sartori . . . . . .  27:41 
27:30 2,:09 I { 27:41 55:07 1:22:30 

S.-No. 9.-120 Mercedes • • . . . .  Warden • . . . .  27: ,6 27:i3 { 26:20 56:17 1:�1:57 
9.-No. 2.-130 De Dietrich . . . Duray . . . . . . .  29:5t 25:40 

t 28:42 

56:57 ] :28:32 
10.-No. 16.- 00 Fiat . . . . . . . . . . .  Chevrolet • .  28:1 5  3 l:35 

27:21 
IH :24 1:�3:05 

It.-No. 5.-120 Mercedes . • . • . .  Keene . . • • • .  27:lI3 28: 1 1  

3.- 60 Pope-Toledo . .  Dingley . • • • .  1 29:44 1:' 0:55 3:42:33 
12.-No. 31:1l  2:41:38 

. .  White . . . . . . .  { 51:31 
1:36:23 2:18:54 

13.-No. 19.- 40 White . • • . . •  44:5'l 42:3 l 

14.-No. 15.- 90 Pope-Toledo . .  Lytle . . . . • • . .  { 29:15 2:00:17 2;35 49 
1:31 :U2 3';:32 

6.- 80 DaJTacq . . . . . . . Wagner • . . . .  { 24:56 
49:49 1:30:38 

15.-No. 24:53 40:49 

1.-120 Mercedes .. . . . .  Jenatzy . . . . .  { 24:52 
49:�5 1::2:06 

16.-No. 24:3 1 32:41 

U.-No. 11.- 60 Christie .. . . . . . .  Christie .• . . .  
{ 58:0S 1 :28:20 2:44:30 

30:08 30:12 1 :16:10 

18.-No. 12.-120 Fiat . . . . . . . . . . .  Cedrino •• { 25:36 
53:Dt Broke . . . 20:18 

19.-No. X.-120 Mercedes . • . . • .  Campbell . . .  28:21 Lost gasoline 

round when the race was called off. It had a great 
deal of tire trouble, and passed the grand stan d with 

one of its real' wheels running on the rim after Hem-

--- -

4th 5th 6th 7th 8th 9th 10th 
Round. Round. Rnund. Round. Ro �nd. RouLd. Round . 

--- --- --- --- --- --- ---

1:5Q:38 2:'?3:27 2:48:55 3:14:211 3:39:59 4:08:33 4: ,6:08 
3S:18 24 49 25:28 25:�5 25:39 28:34 27:35 

1 :48:5 l 2: 15 :2l  2:41 :54 3: 1 1 1:59 3:1 4 31  4:1 1:41 4:39:40 
26:5;"\ 20:30 26:33 29:05 3 \:32 27:10 27:59 

1:57:�8 2:25:18 2:58:11 3:28:" 4 3:56:56 4:28:03 4:58:26 
U2 1 1  27:40 32:53 2i:53 30:52 31:57 29:33 

1:34:03 2:02:05 2:25:50 2:49:52 4:U l:09 4:2 >:0;) 5:0":�1 
2H:18 23:0"2 23.45 24:02 H1:17 23:,,1 35:31 ] :53:27 2:22 45 2:56:09 3:24:46 3:53:4l 4:34:07 
38:42 29 ]8 33:24 28:37 28:55 40: :6 Runn'g 

2:0 -:;;2 2:a7:56 3:(>4:03 3:28:40 3:53:20 Rundng , t  end 
24.35 29:010 26;l t/ 24:37 'U:40 at end of race. 

1: 1�:53 2:21:06 3:00:38 3:56:27 4:34: 0 Broke <' r a n  k -
27:33 31:13 41:32 53:49 3: :43 shaft .• 

2:25:46 8;05: 19  4:11:18 4:51:23 R unning at end 1:49:45 
27.15 36:01 39:33 1:05:li9 40:' 5 of race. 

2:07:43 2:33:12 2:59:27 3:35:55 Running at end of ra ce. 4:;:46 25:29 26:15 36:28 
2:07:25 2:38:41 3:119:25 Broke " xle. Ran into pole. 38:53 8 1 :16 30:44 1:5 1:10 2:20:33 Ran into telegrap h pole an d broke f r o  n t 

31:05 26:23 wheel. 
4:21:35 4:57:20 Running at end of race. 

39:0� 35:45 
3:09:14 Abandon

1
ed race a t Lakevil Ie. Tire trouble. 50:20 

3:15 fi� Ran OVer jdOg, bent steering gear, and broke ch ain. 40:03 

Tire bUl s  t a t  end o f  first round. Bearing seized. 

Cracked a cylinde r. broken \ in collisI on with Wheels Lancia. 
oil pipe to engire. 

tank. 

inches ) stroke. This machine, however, did not show 

very great speed. Its fastest lap was made in 2 5 : 29-

at the rate of 66.63 miles per hour. It was still run-

'I'he Start of the 90 H. P. French Renault Racer. This Car Was Running 
Fifth at the Finish. 

Lancia on His 1 1 0 H. P. Italian Fiat Making One of the Turns 
at a High Speed. 

TWO OF THE LEADING CARS IN THE VANDERBILT CUP RACE. 

at 80 to 85 miles an hour. His fastest lap, the fourth, 

was made in 23 minutes and 18 seconds at a speed of 
72.88 miles an hour. This was the fastest time made 
by anyone in the race. During his first seven rounds 

Lancia's range of speed variation did not exceed 4 4  

seconds, which is remarkable, indeed, f o r  a course of 

the length and with the number of turns that the pres

ent one has. Lancia displayed great skill in taking the 

turns, which he did at a high rate of speed. Had it 

not been for his collision with Christie, which was 

due to his own foolhardiness, he would have undoubt

edly won the race. His total elapsed time was 5 hours 

and 3 1  seconds, which i s  equivalent to an average 

speed of 56.50 miles an hour. 
Of the four remaining Italian cars in the race, that 

driven by Nazzari was the only one which would have 
been able to finish. This was on its ninth round when 
the race was called qff. Its fastest lap was done in 
24 : 35, which was 1 minute and 17 seconds slower than 
LanCia's, and meant a speed of 69.07 miles per hour. 
The three remaining Fiat cars-No. 12, driven by 
Cedrino, 16 driven by Chevrolet, and 20 driven by 
Sartori-dropped out because of a broken oil pipe, a 
collision with a telegraph pole, and a broken crank
sb aft. The first quit during its third round, and the 
other two during their seventh and ninth. 

Of the four German Mercedes machines in the race, 

No. 1,  driven by Jenatzy, cracked a cylinder and 
d ropped out when half way around on its fourth lap ; 

No. 5 ,  driven by Foxhall Keene, collided with a tele
graph pole at the dangerous S turn ; X, driven by 

Campbell, lost its gasoline tank in the second round ; 

and No. 9 ,  driven by Warden, was the only one which 

was likely to have finished. This car was on its ninth 

ery and Heath had finished. Despite the fact that one 

pair of cylinders had cracked and weve replaced short
ly before the race, this car made the best performance 
of any of the German team. Its fastest round, the 

fourth, was made in 2 7 : 15-a speed of 62 .31 miles per 
hour ; while Keene's fastest, the fifth, was done in 

2 6 :  2 3  ( 64.36 miles an hour ) .  J enatzy covered his 

second round in 24 : 33, which equals a speed of 64.36 

miles per hour. 
Next to Hemery and Heath, the other member of 

the French team who made the best showing was 
Szisz on a 90-horse-power Renault racer. This car 
made its fastest time on the second round, which was 
run in 24 : 29 ( 69 . 2 6  miles an hour ) and at the conclu
sion of which Szisz passed Keene directly in front of 
the grand stand, and thus crept up from third to sec
ond place. This position he subsequently lost, but he 
held fifth place at the end of his ninth round, and 
would in all probability have finished fifth had he been 
allowed to do so. His engine missed fire and over· 
heated during the last few rounds, and the horseshoe
shaped dashboard radiator was steaming badly. Nev· 
ertheless, Szisz kept his car in the race, although 
obliged to stop occasionally for water. As can be 
seen from our illustration of it at the starting line, 
the Renault was one of the most picturesque of the 
racers, with its rounding, bug-shaped body, hung 
very low, and painted red. It made a much better 
showing than in last year's race, in which it broke its 
universally-jointed drive shaft in the second round. 

The D e  Dietrich racer-No. 2 ,  driven by Duray-had 

the second largest engine of any in the race. It is rated 

at 1 3 0  horse-power, and its four cylinders are 190 milli
meters ( 7.480 inches ) bore by 15 0  millimeters ( 5 .905 

ning at the end of the race, being then on its eighth 

lap. 
C onsidering the performance of the Italian and Ger-' 

man teams, that made by the American team was not 
so bad as, at first sight, it might appear. With Tracy 
on his Locomobile third, and Dingley still running 
and on his sixth round, although with a cracked cylin
der, the American team was but little behind the 
Italian, and had made a better showing than the Ger
man. One cylinder of the 60-horse-power Pope-Toledo 
cracked when the car had nearly completed its third 
round. After over two hours spent in trying to repair 
it, Dingley finally cut out the cylinder and ran on three 
for the balance of the race. The six-cylinder Pope-To
ledo, driven by Lytle, ran over a large dog in the sec
ond roun d .  As a result, one of the chains broke a 
short time afterward and the steering gear was d am
aged, the machine finally running into a fence at 
Lakeville during the eighth round. 

The Christie direct-drive racer was the only car 
which did not start on time. No explanation was 
given, and when it appeared 28 minutes late and made 
a flying start, everyone wondered what had been the 
cause of delay. The machine made two rounds in 
30 : 0 8  and 3 0 : 1 2  respectively, but it seemed to be miss
ing fire and not working properly. The third round 
consumed IlJl. hours, and on the fourth, after discover
ing that his gasoline valve had not been turned on 
sufficiently, Mr. Christie was just beginning to get back 
to his accustomed speed when he came upon Lancia 
as he was pulling out from a tire station, and, turning 
into the ditch to avoid him, banged his rear wheel hub 
against Lancia's rear wheel tire. His car scraped by 
Lancia's an d swung aro"und in the road in front of 



the latter, pointing toward him. The outer rear wheel 

collapsed as the car swung round, but the machine did 
not upset. Lancia went by without colliding a second 

time. but was obliged to stop and make repairs. This 
unfortunate accident lost Lancia the race, and de

prived Christie of any further chan ce of showing what 

his car could do. The night before the race he was 

speeding the engine with the wheels jacked up, when 

a connecting rod broke at the wrist pin, punched a 

hole through the crank case, and cracked the cylinder 
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thirds of the way around on his fifth lap. The ma

chine was then running as shown in our photograph, 

with one of the front tires missing. This tire came 

off at the Guinea Woods turn, and the car narrowly 

escaped hitting a telegraph pole as a consequence. 

A comparison of the racers from the standpoint of 

cylinder capacity is interesting, as it shows in a 

measure how much one motor may exceed another in 

efficiency. The largest engine in the race was that on 

the Locomobile. The total volume swept by the pis-
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buretion obtained with the Flat carbureter is attested 

to by the blue fiame and extremely heavy explosions 

emitted from the exhaust pipes. The Mercedes engines 

ranked fifth with 984.44 cubic inches cylinder capacity, 

and the Panhard sixth with 966.52.  .The winning Dar

racq car had only 775.84 cubic inches. 'fhe valves of 

this engine also are located in the cylinder head, af' 

can be seen in the illustration below. 
. ' . '  . 

An order for 1,500 steel passenger cars is to 1)0 

Hllmery, the Winner, on his Darra:Jq Racer. Average Speed, 6 1 .49 l\'liles an Hour. The 80·H. P. 4.Cylinder, 6�6 9 2x5. 5 1 1 .Inch Engine of Hemery's Cal'. 
The view ebowe the exhaust Rnd idet pi p,s of the engine, and muftler below. Note the wire wheel8, short 

whrel base, and light appearance of the car. 
Note the valves in cylinder heads. and make-and-break igniters in cylinder wan�. The engine wall 

one of the smallest in the race. 

l'he Winning Darracq Making the Turn I1.t New Hyde Park. White Steam Racer Running 'Vitbout It Tire. 

Heath (Pauhard) Closely Pressed by Chevrolet (F!at) at a Turn. The Locomobile Finishinl!: Third. Average :Speed, 56.90 lUBes an Hour. 
No. 14 llntshed second at an average Bpeed of 60.72 mile" an hour. This is the first American car to win a place in fln international race_ 

SOME INCIDENTS AND CARS IN THE SE COND VANDERBILT CUP RACE. 

at its base. Nothing daunted, he set to work to make 

repairs, and, after working all night, he managed to 
get the machine running again so as to start when he 

did. 

The White steam racer, No. 19, started very slowly 

and quietly, but it had not gone 5 miles before it had 

a flat tire. Tire trouble pursued it in almost every 

round, and it had to stop frequently also for water. 

011, and fuel. Of the four rounds this car made, the 

third in 42 : 3 1 ( 39.93  miles an hour ) was the fastest. 
Walter White finally gave up the struggle when two-

tons of this engine is 1,194. 5 6  cubic inches . Next in 

order comes the De Dietrich engine, with 1038.37 cubic 

inches, while that of the six-cylinder Pope-Toledo is 
third with 1,017.86 cubic inches. The engine of the 

Fiat car, which developed the highest speed of any 
in the race, ranks fourth, as its 180-millimeter bore by 

I60-millimeter stroke gives it only 994. 08 cubic inches. 

The superior speed obtained with this comparatively 

small engine shows that the arrangement of valves in 

the cylinder head ( which was described in SUPPLEMENT 
No. 1 54.5) must be very efficient, while the perfect car-

placed by the Pennsylvania Railroad Company. It i s  

intend, d to use the steel cars o n  the Pennsylvania fast 

trains. Their use will reduce to the minimum the 

possibil ities of fatalities in wrecks as well as eliminate 

the liability of telescoping. The cost of the proposed 

order is estimated at $1.500,000.  The new cars will 

have steel floors, si des, and roofs. There will be noth

ing about them that can be easily . broken or catch 

�re in the event of a wreck. They will weigh little 

m ore than the present wooden eoaches. Steel ears are 

now being tested on the Long I sland Railroad, 
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ARCHlEOLOGICAL DISCOVERIES AT ANTINOE. 
BY THE PARIS CORRESPONDENT OF THE SCIEN T IFIC AMERICAN. 

Recent archawlogical work was interestingly shown 
in the exhibition lately held in Paris by the S ociety 
of Arch�ologieal Research, a comparatively new asso
ciation which neverthel ess counts many well-known 
savants among it s  members. The exhibit of the emi
nent Egyptologist, NI. G ayet, of some of his latest dis
coveries at Antinoi". forms one of the most interesting 
features. This higlJly important collection will be 
plaeed in the Louvre, where special quarters are to be 
vrepared for it. 

M. Gayet has been engaged within recen L yea rs in 
making excavati ons at the ruins of Antinoe, the city 
founded by the Emperor Hadrian t o  commemorate the 
death of his  favorite, Antinous . The s]leeimens wllieh 
are here illustrated are among tile l atest discoveries 
of ]VI. Gayet during the past year. 

These diseoveries were prineipally of different forms 
of tombs and the embalmed bodies and objects which 
they contained. I n  these tombs the bodies are clothed, 
generally, in the garments which the person was accus
tomed to wear. I n  other eases tile bodies are wrapped 
in several winding sheets wll ich are held in place by 
cloth bands. Over this is  ]llaced a mask of painted 
stucco or' a portrait of  the ,leeease<l. Often a single gar
ment with a design of flo wers covers the body.  Embroi
dered cushions fill-
ed with feathers 
support the head. 
Around the body, 
generally at the 
head and feet, are 
p l a c e d  o b j e c t s 
whieh the person 
used in life.  Dif
ferent m e t  h o d  s 
we,re employed for 
j,  I '  e s e r v i n g the 
mummies. \Ve find 
the blaek 111 l l m m y ,  
prepared with bi
tumen b n t  n oi em
balmed, wra Piled in 
sheets and wound 
around with ban(is .  
T h e  h e a d  a n ,l 
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greater part of which had been badly copied and were 
illegible. This is often the case in similar relies of 
this epoch of the Greek sepulchers, when tile person 
was interred accordin g to the Pharaonic rites merely 
because of his employment. Only the signs which rep
resented the name and titles of the person had been 
reproduced distinctly, and this so that there should 
be no rnistaJ(e as to his identity in the other worl d .  
The nam e is  thus found to be "Khelmis, the pre
cious singer of the Osiris Antinous." The body of 
tile young woman is  admirably jTeserved, and no doubt 
all  tile resources of the embalmer's art were brought' 
into requi sition. The body is elothed in the l ong vei: 
of Isis, which closely resembles the drapery we find 
on the Tanagra sta i uettes . Tile veil , draped over the 
lower hall"  of the face,  is quite charaeteristic, though 
this was the first I illle that it  Ilad been f ound at An
tinoe. The stuff i s  a ldnd of silk tissne, dyed a pale 
yellow, while the robe is  of t he same color. A diadem 
oj' leaves surrounds the forehea (i ,  while a garl and 
starts from the Heck and descends to the feet, after 
being wrapped several I ilues about th e body. 

In  the case had been plaeed (lifferent objeets relat
ing to the employment of the decea sed.  A t  the head 
was a statuette of Isis-Venlls ,  of vainte(l pl aster, and 
hollow in the interior. The hair i s  tinte,l  a light red 
Hnrl i s  Sll],lIlollllte,l hy a d L , d em with the att ributes of 

'rhe Rolly nf KheImis. 

The lUask of Painted Plaster Which Was Placed on the l\Iummy. 

breast are often covered by a mask or plate of dec
orated r laster. Then we find the bodies which are 
embalmed eJl] (] clothed in their aceustomed garments. 
W e  ill ustrate some of the mas]( s  whieh are used to 
cover tile first-mentioned type of mummies. As re
quired by the Egyptian ritual they are l ife-like repre
sentati ons of the featu res. Some of tile masks are 
painted in colors, while others are covered with gold
leaf and ha ve eyes of enamel . Some of the bodies 
are th ose of pm'sons who took part in the Olympic 
games which were instituted in honor of Antinous. 
Vlfe find a charioteer and a gladiator who were cham
pions of the h ippodrome of Antinoe. The most inter
esting of the bodies is  that of a young woman ,  Khel
mis, who seems to have been a singer devote!l to tile 
celebn ,tions of the deity, and who was interred with 
t he different object s belonging to the worship. In 
another tomb was found the body of Glithias, whose 
office it was to clothe, ornament, and perfu- 'le the 
divine statue and to burn incense before it.  I t  was 
aceompanied by perfume flasks, wreaths, and garlands. 

Amc ng the most interesting tombs i s  that of the 
singer Khelmis.  The sepulcher was built of masonry 
and contained tile  remains of a plaster-covered wooden 
ease which ineiosed the body. At the head and feet 
were fragments of wood slabs whieh were covered with 
painti\.lgs of the Egyptian ritual. In these an image 
of Isis appears, accompanied by inscriptions, the 
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the goddess . At the feet was a pair of crota1es in 
bronze, of rather large diameter, and j oined by a leath
er thong. The pottery which accompanied the mum
my consists of red and black figured Greek vases, and 
there is also a number of small alabaster perfume 
fl asks which may be distinguished at the side of the 
body. Very curious i s  the miniature bark containing 
a marionette theater. It has a set of movable figures 
w hich are mounted upon pivots and whieh were made 
to move by means of strings. The latter were still  
visible at the time when the tomb was opened. The 
sacred hark contains a small platform in til e center, 
mounted in front of whieh is an upright panel . The 
panel has a square opening which can be closed by two 
shutters. In the foregl'oun(l are tile movable figures , 
crudely carved out of WOOd, and these can be seen frorft 
the front. They seem to represent Isis ,  accompanied 
by Osiris.  with the sacred tree and the emblem of 
Horus.  The bark containing the miniature theater 
seems to have been used in celebrations of the deity. 

STRIPED STEEDS. 
BY J. CAR1.'ER BEARl). 

The recent importation of a specimen 01' the rare 
Grevy zebra obtained by W. P. Ellis of King Menelik 
o f  Abyssinia, who, Mr. Ellis says, possesses five others, 
has naturally attracted

" 
attention to the faet that there 

are Ulany varieties of zebras. That there are not only 
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different varieties but at least four distinct species of 
these horse-like animals more or less marked by dark 
stripes across their bodies, seems to be scarcely known 
to those who have not had occasion to study the subject, 
and yet the differenees in the four species can be per
ceived at a glance when the animal s are brought to
geth er  as tlley are in the accompanying illustrations . 

The zebra best and l ongest Imown outside of Africa, 
the one that has given its name to all members of 
the genus }iJqlUIS distingnished by bodies marked with 
stripes, is  tile mountain zebra (l�qll U8 zebra) , the 
wiltle paarrl or wild horse of the old Dutch African 
col onists. It has now beeome so rare that it is  even 
supposed to have become extinct in the district. 

Of all  the zebras thi s  speeies possesses the most 
complete and ]JerL�ct suit of marJdngs. I n  writing 
of it  Mr. C .  L. Sutherhmd,  fellow of til e zoological 
society in Engl and , says : "Although tile true zebra 
is  much more beautiful than the allied species known 
as Burchell 's zebra, t bere can be no doubt that it is 
more asinine in its build, not enly in the form of its 
head and tail but markedly i ll the lengtll of its ears. 
Nevertheless til e animal is full of graee and beauty. 
It is  true its shoulder is  straighter than would be 
approved in a h orse, that tile quarters are shorter, 
the neck thicker, and the cannon bones l on ger, but 
n o  one can l ook at the animal withont being struel, 

b y i t s extreme 
beauty . "  

P r o m  its smallel '  
s i z e ,  straighter 
shoulders ancl mol'e 
Clsinine form the 
mountain zebra is 
less adapted for the 
servke of man as 
a beast of Ilurden 
or draft animal 
than the Burchell 's  
z e b I' a ;  neverthe
less, altll ough it is 
a m ore difficult ani
mal to  handle and 
break in than the 
comparatively larg
er and stronger :-In-
imal refened to, it 

lUllmmy l\Iasks. A Painte(1 Plaster Heaa ana a 
Gililed HealI With Enameled Eyes. 

can be and often is tamed and ridden. Tile Grevy 
zebr'f1 brought to this country by \V. P. Ellis is the 
first of the species that ever entered the western hem
ifJphere.. A speeimen sent alive to the Jardin des 
Plantes, Paris, some years ago was the first, probably, 
that. ever left Afriea. 

Sir \Villiam F'lower, writing of this s]lecies, says : 
"Being obviously (l ifferent from any that had hither
t o  been seen in E'urope it. was named by lVI. Milne Ed
wards }iJfj1W.8 grcvyi in compliment to his political 
chief. On a white ground color it  is very finely marked 
all over with numerous delicate, intensely black 
stripes, arranged in a pattern qu ite different from those 
of the other speeies . In view of the great variabil ity 
of the markings of these animal s,  as l ong as but one 
specimen of this form was known some (]oubts were 
expressed as to whether i t  might not be an exeeption
ally-colored individual of Olle of the other species ; but 
subsequently additional specimens, presenting almost 
exactly the same characters, have been reeeived from 
S omaliland, and it  seems something more than p rob
able that a l l  the zebras known to exist in the northern 
di stricts of East Afriea belong to this species." 

A.  H. Newma nn, in a letter from Laiju , l�ast Central 
Afriea, writes : "As we emerged from the bush we 
saw zebras aheacl of us. . . . I was soon made aware 
by tlleir grEat , wide ears and t heir different markings 
that they were not the common Burchell's species. 



I gave one of them a shot, and following him 
up found him lying down as if alive,  but really dead. 
A beautiful creature he was-a fine young stallion,  
large and far handsomer than Burchell 's  zebra, the 
stripes mnch 11<11" rower, except one very broad , d ark 
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entails upon owners of horses and mules enormous 
losses during the summer season. The zebras when 
harnessed stand quite still and wait for the word to 
go ; they pull UlJ when required, are perfectly amen
:J b l e  to the brifll e, ,mIl have softer mouths than have 
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mules. They never kick. The only apparent vice 
they possess is  that when first handled they have an 
inclination to bite, but as soon as they get to under
stand that there is  no intention of hunting them they 
give this up. They are in harness as good and reliable 

Pront v iew arlaptetl from tt photograpil, showill,S!; I :lr�e a n d  pecil l iarly �Ilaped ears. 
a l l i ed to  t he at's than the horse.  

'rh i s  specie:'> i s  more nearly Itear view showing broad white stripe down the \Jack and absence of stripes on lower part of body. Ad apted 

one down the bacl, with w i d e  w h i t e 
spacing on either side.  The cry 0(' 
this zebra is quite differen t from the 
bark of the common Idnd, being a 
very hoarse grunt, varied by sounlls 
approaching a whistle .  The Macken
zie River seems to be auout th eir 
limit here, as on the west side of i ts  
most  easterly branch I saw only the 
E. burchelli." 

.. 

Lately J)iscovet'ell Grevy's Zebra. 
from a photograph from l ife. 

as the best mules. The l ast species 
of the striped Equi cllB left to  notice is 
the quagga ( Equus qnagga ) .  Tb is 
animal , like Burchell 's  zebra, was 
more equine than asinine in build 
and character. I t  is  now almost, if 
not entirely, extinct, like so many val
uable species of animals, through the 
recldess improvi dence and l ove of kill
ing for the sake of killing on the part 
of the human race. 

As �ill be seen by the illustration, 
which is the copy of a study from life 
taken from the last living specimen of 
the race known t o  exist, only the head, 
tbe neck, and the forequarters of the 
animal were striped. The ground 
color was a light reddish brown and 
the stripes white in color. 

------.�.------

The Grevy zebra is a tal ler  and 
more slenfler animal tban is the  
mo untain species. Burchell 's  zeura 
approaches the horse in  type us the 
common zebra approaches tbe ass. 
The 'mane is  more abundant, the tail 
more horselihe, the ears shorter, the 
proportions more equ ine and the s ize 
greater. It. is quite easi l y  broken to 
harness and readily becomes domes
ticated. The Cape col onists some 
time ago became a ware of the faet 
that this animal is a desiraule beast 
of (Iraft. and burden and are making 
consi (leraule use of it  for sllch pur
poses. From late advices, indeed ,  we 
learn that they are fa st  takin g  the 
place of mules. The zebra. it appears. 
is  1l11l11Une from the telTible A frica! 
scourge called "horse sickness, " which 

'rhe mo�t ty pical representative o f  t h e  striped groll p.  'rhis animal , l ike Urevy's zelH'a, approaches the ass 
ml lIel '  than the h orsC'. 

There is in the parish church of 

Rotherham one of the oldest and most 
celebrated specimens of organ building 
in Great Britain. The instrument was 
originally built in 1 7 7 7  by John Snetz
ler, and still retains much of its orig
inal Jlortions. In 1 8 5 0  the first addi
tion was made, and recently several 
new features were introduced, at a 
cost of $ 5 , 000 .  

'rhis hOl'se�likc zcora is the  o n e  mo:;L oftell urokcll t o  tiuddlc Qt' Iu.tHlC::iI:;, 

Hurdlell 's ./I;el/l'lt. 

MOllntain Zebra. 

A stndy from life of a specimen formerly in the Zoological Society gUldens, London. 'rhe species is now 
supposedly e"tinct, 'rhis is one of th" equine or hor�e-! !ke z,e lmlB. 

The Quagga. 
STRIPED STEEDS. 
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BOAT BAILER. 

A patent has j ust been granted to Mr. Herbert P. 
Van Wagenen, of Rye, N. Y. , on an improved device 
for bailing out the water from rowboats and the like. 

:BOAT BAILER. 

Such boats are seldom provided with protection from 
l ;le weather, and after a storm th e owner is obliged to 
undertake the tedious task of baling out the rain water 
that has collected in the boat, or the water that has 
been washed in by the storm. The object of Mr. Van 
Wagenen's invention i s  to facilitate this task by pro
viding a simple device which may be readily applied to 
the thwart and which will not require the operator to 
stoop or bend over while using it. The improved 
bailer is mounted on a plate which may be secured to 
the thwart by means of hinged clamps. A standard 
extends upward from the plate and is provided with a 
pair of guide straps within which a post is adj ustably 
supported by pins, which may be set as desired in any 
of the series of holes in the post. Hinged to the post 
is a yoke piece in which the handle of a scoop is 
mounted to swing. The hinged yoke permits the scoop 
to be swung laterally, as shown in the Illan view of the 
accompanying engraving, while the pivotal connection 
between the handle and the yoke permits the scoop to 
be swung in a vertical plane, as welL In operation 
the scoop is first dipped into the water in the boat, 
then raised and turned laterally to discharge the water 
over the side of the boat. Owing to the adjustable 
connection of the post with the standard, the fulcrum 
of the scoop may be raised or lowered to suit the con
venienco of the operator. After the bailing operation 
i s  completed the device may be easily removed by un
screwing the clamp which holds the plate to the thwart. 

.. I '  . •  
A NEW SELF-CLEANING SPARK PLUG. 

The annexed cut shows the general appearance and 
details of a new spark plug which has just been placed 
on the market, and which, according to its inventors, 
Messrs. M .  C. Hopkins and James Marini, offers sev
eral important improvements . 

The new plug consists of the usual metal shell, Z, 
having a seat inside upon which rests, through the 
intermedium of an asbestos packing washer, the h ol-

H 

A NEW SELF-CLEANING SPARK PLUG. 

Scientific American 

low porcelain stem, P. The metal rod which passes 
through P, and which seats upon a shoulder in it near 
one end, is also hollow and has a rounded cavity, U. 
at its inner end, intended to receive a small steel ball. 
B, which stops up the hole in S, and keeps the gas, 
from escaping when the motor compresses. Upon the
suction stroke the ball is drawn away f rom the hole 
in S, and fresh air is drawn in past the porcelain at a 
high rate of speed, thus exerting a cleaning action 
upon the latter. A stiff wire, which i s  coiled around 

and sprung into a groove within the shell, has one end 

projecting out over the ball and acting as a stop for 

the latter upon the suction stroke of the motor, while 
on the compression stroke the ball being driven to its 

seat forms a gap for the spark to j ump between the 

ball and the wire. The plug is completed by a heavy 
porcelain cap, H, which fits over P and is clamped 
against metal and asbestos packing washers, M and R, 
by means of the cap, TV, and a small nut,  both of which 
are threaded on S. A suitable thumb nut holds in 

pla,ce the secondary wire. 
One would suppose that the constant hammering of 

the ball against the wire would spring the latter some 

and lengthen the spark gap, but this is not the case . 

I�urthermore, the additional air drawn in through the 

spark plug has a beneficial action on the mixture, and 

the motor is found to develop somewhat more power 

with, at the same time, a tendency toward decreased 

gasoline consumption. Another curious feature is  that 

in starting a motor equipped with the new plug the 

gasoline mixture does not need to be enriched, as is 

ordinarily done, by flooding the carbureter. In fact, a 

very weak mixture will ignite more readily than a 

rich one which, with most plugs, is requisite. Besi des 

keeping the plug clean under the most adverse condi

tions, the intermittent influxes of air serve to keep it 

cool, so that there is no trouble from porcelains crack

ing owing to the expansion resulting from great heat. 

The plug would seem to be an ideal one for air-cooled 

motors on this account. The automobile editor of this 

j ournal has given it a thorough test and found it to. 

work satisf actorily. 

HANGER FOR CABLE HEADS. 

Pictured in the accompanying engraving is an im
proved hanger adapted particularly for use in con
nection with the heads or portions of aerial conduct
ing cables which are made into distributing boxes, and 
the like. The hanger is  a very simple one and yet 
makes a perfectly secure support for the cable head.  
In the illustration, the cable is shown as suspended 
from a wire or strand in the usual manner. Thence 
the cable extends vertically upward, terminating in 
a head, or enlargement, 
which enters the dis
tributing box. The im
proved hanger is locat
e d  on the pole below 
the box. It  is formed 
of three wrought-iron 
bars whicll are fastened 
together with a single 
bolt. The two horizon
tal bars are forllled 
with curved ends adapt
ed to embrace the ca
ble, the distance be
tween them being such 
that they may be drawn 
into contact with the 
cable by tightening the 
bolt. The third bar, 
which at the upper end 
extends between the 
horizontal bars, serves 

as a stay for them. HANGER FOR CABLE HEADS. 

The lower end of the 
stay is bent at right angles so that it may be secured 
to the post! by a lag screw, thus bracing the hanger 
by taking the downward thrust of the weight upon it . 
In use the h orizontal bars are first secured to opposite 
Ei des of the pole, at a suitable distance below the cable 
head, and the vertical portion i s  introduced be
tween the curved ends. The stay is then fastened to 
the pole and the bolt is tightened so as to damp the 
curved ends of the bar onto the cable, and thus sup
port it. A patent on this improved hanger has been 
secured by Messrs. Frank M. Winn and Louis F. Doel
linger, Marshalltown, I owa. 

• • • • 
ODDITIES IN INVENTIONS. 

SOFT-GROUN D  HORSESHOE.-Quite a demand has re
cently arisen for s oft-ground horseshoes, that is, broad, 
flat shoes which, owing to their large area, will pre
vent the feet of horses from sinking unduly into the 
ground. A simple shoe of this type has recently been 
invented, which is so designed that it can be easily 
reversed. The a dvan tage of this design will be par
ticularly felt in winter-time, as the shoe is prevented 
frolll balling up with SIlow. As the reversible shoe is 
smooth at one side. it  will be found advantageous for 
use on horses when mowing lawns. I t  consists of a 
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plate with a flange projecting from one face along 
the periphery and formed with slots to admit the calks 
of a horseshoe. Ribs on the plate prevent the calks 
from sliding back and forth on the plate. At each 
side a T-slot is formed to admit the head of a clamv
ing strap. The two straps are bolted together over 

fiWffi?i·=�·=�f,,;�?�;�C��;5t(II//'IY 
SOFT-GROUND HORSESHOE. 

the hoof of the horse, as shown . One of the straps 
is formed of two members which are adjustably COIl
nected by means of a pin. This perlllits of adapting the 
shoe to different sizes of h oofs. 

EGG OPENER.-In hotels and restaurants, it i s  gen
erally the custom, when serving boiled eggs, for waiters 
to open the eggs in the presence of customers, a prac
tice which i s  very inconvenient and annoying as it 
frequently results in spilling part of the egg, and soil
ing the table linen, and producing an unpleasant effect 
upon the customer. To avoid such circumstances, 
Messrs. A. C.  V. Merrifield and H.  Potter, of New York 
city, have invented a device which facilitates breaking 
open the shell, and then serves a s  a holder for the two 
parts of the shell, permitting the contents to be re
moved with ease. The device consists of two bands 
which are hinged together at one side. Each band is 
made of spring 
metal or other 
resilient rn a  -
terial, with the 
ends overlap
ping, so that 
it may be ex
panded or con· 
tracted by a 
pressure of the 
h a n d ,  t h u s  
adapting it to 
various sizes 
of eggs . Each 
band is also 
provided with EGG OPENER. 
spring fingers 
to hold the egg, and with a spring arlll on the side 
opposite the hinge. These spring arms terminate in 
cutter blades, which pass through slots in the bands. 
In use the two bands are swung apart to admit the 
egg, and then they are dosed upon it. The device is 
now held with a band in each hand. The spring arms 
are Dressed inward, making two incisions in the shell 
and then before releasing the spring arms the bands 
are swung apart, breaking open the shelL As the egg 
is being broken open it  should be inverted to permit 
the yolk to drop into the glass, and then the two parts 
lllay be held in the hand as illustrated, leaving the 
other hand free to remove the white of the egg. 

VEGETABLE OR FRUIT SLICER.-The accompanying en
graving illustrates a rather ingenious device for slic
ing vegetables or fruit. It comprises a threaded rod 
or pin on which the vegetable or fruit is impaled, and 
a knife adapted to be revolved spirally around the rod. 
The handle which carries the rod is formed with 
prongs which pierce the end of the fruit and prevent 
it from turning on t.he rod, while it is being sliced. 
In addition to the prongs the handle carrie� 't pair of 
spring arms formed with j aws at their outer ends 
which assist in h olding the fruit during the slicing 
operation. A 
nut. is t.hread
ed onto the 
rod and car
ries the knife. 
In use the de
vice is held as 
illustrated by 
dotted l i n  e s ,  
and by press
ing the finger 

VEGETABLE OR FRUIT SLICER . 

against the finger piece at the outer end of the knife, 
the latter is  revolved about the rod ; but owin g to the 
thread on the nut and rod, the knife is advanced in 
spiral direction, cutting the fru i t  inl 0 a continuous 
spiral ribbon. Then, on cutting through the fruit from 
the circumference to the center, it will be divided into 
a number of separate slices, all of a uniform thickness. 
The rod is adjustably held in t.he handle so that it 
eall be lengt.hened or shortened for different sizes of 
fruit. It may also be replaced by a rod with a different 
t.h read f or slic«s of a different thi ckness. 
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RECENTLY PATENTED INVENTIONS. 

Of I nterest to FarDlers. 

HARVESTER.-C. O. WYClIAN, Anoka, Minn.  
The prime obj ect in this case is the p rovision 
for a four-wheeled frame and to drive alI of 
the operative parts of the harvester and its 
bind ing mechanism equally from said wheels, 
thus giving the apparatus a more c ertain and 
stable base and providing mechanism which 
will operate with uniform efficiency unaffected 
by inequalities in the ground over which the 
machine is being drawn and by turning of the 
machine from une side t o  the other. 

H O LDER FOR S I C KLI�-BARS.-O. NOR'.rON, 
Ha.rtington, Neb. Mr. Norton's Invention re
lates to means for supporting such cutting 
members as the sickle-bars of reapers and m ow
ers in proximity to a grinding-whee l  to permit 
them to be properly sharpened. Its principal 
objects are to provi{le a simple and convenient 
holder for this purpose. 

CO'L'TON-SEED LINTER.-W. C. ROBINSON, 
Pensac ola, Fla. 'L'he seed is fed into the cham
ber through the hopper and is  there passed 
over the surface of a draw ing-cylinder by the 
fioat. 'L'he rough surface of the granular ma
terial draws the lint from the seeds and car
ri e s  it  between the upper grate-bars, which 
retain the seeds themselVEs. The lint is  then 
carried along by the cyl inder until removed 
by lJrushes and discharged from an opening. 
Thl' seed when cleaned becomes smalI enough 
to pass between the drawing-cylinder and the 
finger-ba rs, whereupon it falls on and is di
rected by the lower grate through an opening. 
Means provided for seizing and removi n g  the 
lint from seeds has no tendency to break the 
former. Independence of upper and lower 
grate-bars permits separate adjustment to suit 
conditions. 

Of General Interest. 

AMMUNITION-CARRIER.-E. T. GIBSON, 
Matawan, N. J. 'L'he primary object of the in
vention is to provide an ammunition carrier, 
whieh is  supported on the shou lder in sucb 
manner that Il'me of the packages come between 
the arm and the body. 'rhe second object is to 
arrange the device so that the cartridge-bearing 
packages may be readi l y  removed and replac ed 
with fresh DIles. 

B ILL-HOLDER.-R FERR I S ,  Monmouth ,  I I I .  
1\11'. Ferris's inv�nt1on relates to improvements 
in devices for holding bills in offices or by col
lectors. The object of his improved device is 
to provide a very simple and inexpensive con
s truction, which will  be found very efficient 
in practice. 

H O OP.-ANNA :\1. Cr,ARK, H obOken , N. .J. 
The hoop is provided with a number of bel l s  
mounted to swing from i t s  inner face, the clap
pers of the bells operating as the hoop is rolled. 
The bell� a 1'(; so space d that one will  not inter
fere with the other,  and none of them will re
tard the motion of the hoop, but rather tend 
to augment and prolong the rolling action of 
the hoop after it is set in motion. 

WEIGH'L'-INDICATOR FOR WEIGHING· 
SCALES.-D. F. CUltTIN, Chicago, I I I. This 
devic e is arranged t o  give notice to the dealer 
when the approximate quantity of materIal Is 
on his scales, so that the remaining portion 
may be carefully added to avoid overplus.  
'rhis overplus of weight which is  frequently 
given, especially in busy times, is a serious 
factor of loss, particularly in such commodi
ties as sug� r, where the profits are small. The 
present invention is an imp rovement on one 
p l'ev!'lUsly patented by Mr. Curtin. 

NON-REFILLABLE BOT'L'LE.-H. BREWS
'.rE1(, New York, N. Y. Mr. Brewster's inven
tion relates to a bottle provided with devices 
for preventing it from being refilled, after its 
original contents have been decanted. Upon 
attempting to for'ce liquid through the neck 
into the bott l e ,  a set of valves are caused to 
seat, thus closing the mouth of the bottle and 
p reventing i t  from being refilled. 

HARN l'l S S.-·A. D. CARPENTER, Woodbridge, 
N. .T. Many attempts have been made to im
prove th e  present form of saddletrees and their 
aecessories : hut heretofore no one has succeed
ed in devising a saddle tree having a removable 
check hook provided with effic' ient means for 
securing i1 in place. '1'he object of the present 
invention i s  to secure this important result. 

IIYGROME'l'l,m A'L'TACID1E N'r. - .T. H. 
(j}mRER, El l'eno, Ok l ahoma rpy. '1'he apparatus 
is design ed to be app l i e d  to cigar cases for indi
cating the degree of moisture 01' dryness with
in the case, so that the cigars may be kept at 
a uniform degree of moisture without deterior
ating. It may also be applied to the interior 
surface of the glass window of an incubator, 
a hothouse, or any other situation where it is  
desirable to know and to regulate the degree 
of moisture. ,[11e p resent invention is an im
provement on a hygrometer attachment previ
onsly paten ted by Mr. Gerrer. 

V A I.  VE.--O. llL ALEXANmJR, Anniston , Ala. 
The object of the invention is  to provid" an 
i mproved valve for use with l iquid, st(�am, 
gns,  or ail' veAsels. pipes, and faucets, and it 
is lUore particularly a.n Improvement ll pon 
the valve for which ]\fl'. Alexander has filrcl a 
separate 3 ppl ication. The distinguishing fea
ture of both valve" is the construction of the 
vGlve p roper, and its arrangement relative to 

BUNG .. -J. FRANKE, New York, N. Y. This 
bung Is capable of uses for all purposes to 
which bungs are app lied, but i s  especial l y  
adapted f o r  use upon beer a n d  ale barrels and 
the like. The principal objects of the invention 
are to provide means whereby the tube of a 
faucet can be i;:''''oduced through the bung Into 
the barrel without danger of any of the con
tents being discha rged except through the fau
cet. Mr. Franke has invented another bung 
the main object of which is to p rovide means 
whereby a tube such as those commonly used 
for drawin g  l iquids such as the above can be 
in serted in a key applied to the bung and the 
key turned in such a manner as to permit the 
tube to be forced entirely through the bnng Into 
the barrel without obstruction. 

GUN-CLEANER.-E. M. Moos, W. HARDIN, 
and 1<'. A. BERNARD, Lincoln, III. In this patent 
the invention i s  an Improvement in gun-clean
ers, having for an object to p rovide a novel 
construction by which to clean the accumula
tions from within the barrels of guns. The 
construction is simple,  easily operated, and w i l l 
be found to operate efliciently for the desired 
purpose. 

CONCRETE COMPOSIT'ION.-I,. LANE, 'ro
l<,do, Ohio. 'rh i s  composition c onsists of an 
aggregate and a .  cementing material proper, 
which unite, and thereby produce a concrete 
substance ha ving special properties-·such as 
durability, lightness, strength, uniformity of 
texture,  etc.-one special property being the 
capacity of the substance to receive and re
tain nails driven thelein w ithout breaking or 
chipping under hammer blows. The compo
sition is made In four ways,  more or less al
l ied,  and is  adaptable for a great variety at 
purposes. 

AWN ING-SUPPORT'.-C. E. YENOR, Rhine
J mder, Wis. The support is  of simple con
struction and can be readily adjusted into dif
ferent positions. Its c onstruction prevents 
straining the covering or the awning when it 
becomes wet or dry. 'The invention is  most 
useful as a support for the canopy o r  awning 
carried over small p leasure boats or launches ; 
but it may be applied to various situations 
where desirable to adjust the awning into ' 
various p ositions to keep off sun or rain. 

MATTRESS-ENVELOP. - JOSEPHINE VAN 
SLYKE, Detroit, Mich. This enve loping-cover 
is readily applied and removed, perfectly pro
tects the entire surface of the mattress-cloth 
from contact with anything which might soil 
or infect it with disease germs, may be quickly 
exchanged for a clean one at proper intervals 
of time, thus conducing to personal comfort of 
the occupant of the bed, affords comp lete sani
tary p rotection, and reduces wear of mattress 
fabric to a minimum. 

SHEARS AND SCIS SORS.-O. C.  AHBOT'I" 
Butte, Mont. The action of conferring a draw
ing and shearing movement to the uormally 
upper blade of the instrument as used, is  ef
fected by the provision of two sp aced rock-arms 
as connections between the cutting·blades, 
which arms are so disposed that the quick 
open ing movement of the blades is effected 
with a limited divergence of the handle-bows by 
the location of one rock-arm that serves as a 
fulcrum near the bows. The re lative position 
of the two arms adapts them for joint action 
f(S toggle-levers, increasing the manual power 
applied upon the bows for closure of the blades 
and the shear-cutting of materi a l  with which 
they engage. 

Heating and Lighting. 

INCANDl<JSCENT GAS - LIGHTING. -- C. 
SCOTT-SNELL, 51 Victoria street, Westminster, 
Middlesex, England. The invention consists in 
a system comprising a number of burners, each 
burner being supplied with gas and with air 
under a relatively very smalI p ressure through 
a comparatively large conduit of small resis
tance, such air-supply being obtained conven
iently from a fan driven by a suitable motor, 
p referably an electric motor. The several 
brancbes from the c onduit connecting to the 
burners are also of large bore and arranged 
without taps or the like, so that the resistance 
of the conduit and its branches is  practically 
the same, whether the burners are in use or 
not. The system is of great value in flour-mills 
or dusty warehouses. 

STI�NC I L-FRAME AND M OUNTING THERE-
FOR.-H. J. PALMER, New York, N. Y. Mr. 
Palmer's invention has reference to stencil-
frames and mounting therefor, his particular 
object being to produce a stencil-frame suitable 
for street-lamps and used for advertising pur
poses, also for reflecting the light in a par-
ticular zone. 

CHANDEI .. IER.-T. D. GRE>JNE, Davenport, 
Wash. 'rhe object of the inventor is to pro
duce a chandelier which may be easily ad
justed to different heights. The bo .• y of the 
chandelier c arrying an arm and electric lights 
may be raised or lowered. Means are provided 
to lock the body frictionally against further 
movement. Under ordinary circumstances i t  is 
not necessary to readjust a part of the means 
on ce the same has been adjusted properly, so 
that a snbstantial frictional resistance is af
forded to the movement of the chandelier-body. 
On this account it is usually simply necessary 
to grasp the lower part of the chandelier and 
force it np or down. 

p ortable escape that may be quickly raised and 
lowered and also leveled or tilted l aterally 
when necessary. It will also be found con
venient for the use of linemen in stringing 
wires 01' making overhead repairs. 

TICKET-PUNCH.-R. T. PISCICELLI, Corso 
Umberto 1, No. 23, Naples, Italy. The ma
chine which forms the object of the present 
invention is  provided with as many compart
ments as there are colors-that is, prices of 
the tickets-and each compartment has a 
counter, which counts the disks falling into It. 
By this arrangement the counting of the disks 
i s  mechani ca l ly p erformed. The machine is 
further p rovided with a locking device which 
p revents its working when the actuating-bar Is 
pulled by mistake without the ti cket being in
serted. 

TYPE-WRITING M.A.CHINE.-T. C .  S MITH, 
Spokane, Wash. One purpose of this in vention 
Is the provision of a simple, durable, and eco
nomic machine capalJle of being readily trans
ported from p lace to place and operated without 
an inking-ribbon and to provide adjustable pad
inking devices capable of supplying two or 
more colors of ink, together with a wiping
section, any portion of which pads may be 
quickly brought Into p osition for use. 

GAGE FOR HAT-SEWING MACHINES.-W. 
. JASPER, New York, N. Y. 'L'he present applica
tion is a c ontinuation of Mr. Jasper's copend
ing appl ication for sewing-machine attach
ments formerly filed. It relates to gage de
vices adapted especially to machines for sewing 
together the straw bands of which straw hats 
are formed and also to sewing cords, tapes, 
and other trimmings on hats of any sort, 
either straw or felt, The prime object is to 
construct the gage so that It may have a wide 

variety of uses and may by simple attachments 
be employed for various use. 

PULVERIZING-MILL.-J. H. DAVIS, Glens 
Falls, N. Y. In this patent the Invention per
tains to that class of mills known as "chasing
milIs," and has for Its obJect the improvement 
of the means for regulating tbe degree of fine
ness to which the material acted upon is to be 
reduced and also to practically eliminate the 
objectionabl e  dust rising from such mills dur
ing their operation . 

PriDle Movers and Their Accessories. 

EXPANSION - TURBINE. - M. NEUMAYER, 
East Orange, N. J. The aim In this improve
ment is to p rovide an expansion-turbine ar
ranged to drive a rotary piston by impact both 
under Initial pressure, and by the expansive 
force of the motor agent, thus utilizir.g tile 
motive agent to the fullest advantage without 
requiring complicated mechanical means in the 
construction of the turbine. 

R OTARY ENGINE.-P. BARTOLETTI, B rowns
ville, Pa. In carrying out the invention in the 
present patent Mr. Bartoletti has in view as 
a n  object the provision of a new and improved 
rotary engine which is  simple and durable In 
construction , very effective in operation, and 
arranged to utilize the steam expansively to the 
fullest advantage. 

LUBRICATING DEVICE. - R. S. �IEAll S ,  
Humansville, Mo. In t h i s  c a s e  t h e  improve
ment has reference to a lubricating device 
which Is capable of general use ; but it is es

pecially adapted for oiling the valves and cyl
inders of locomotives and can be applied to 
any style of engine where it is desired to oil 
against steam-pressure. The inventor's prin
cipal objects are to remedy numerous defects 
in existing types of lubricating devices. 

RO'L'ARY ENGINE.-P. F. G UTHRIE, Nutley, 
N. J. I n  this instance the object of the in
ventor is  the provision of a new and improved 
rotary engine which is simple and durable In 
construction, very effective in operation, and 
arranged to permit convenient reversing and to 
utilize the motive agent to the fullest ad
vantage. 

Businus ana P¢f$Qnal Wants. 
READ THIS COLUMN CAREFULLY �You 

will lind inquiries for certain classes of articles 
numbered in conRecutive order. If you manu .. 
facture these goOUS wl'lte us at once a nd we will 
�nd you the name and address of the party desir
mg the mfo.rmauon. III every ('ase it is neces
sary to give the nUlIlber of the inquiry. 

;U U N N  .\; cu. 

MarIne Iron Works. CblCa2'o. Catalo�ue free. 
!n q u h'y No. 7403.-Fo r  manufacturers of up-todate machinery and apparaLUS lor a canning" factory. 
For logging engines. J. S. Mundy, Newark. N. J. 
I n q uh'� No. 7'404 .-:-For m anufa ct urers of !'sfety 

m 3:t9bes. 1. e .. tho.t e WhICh have a specially prepared 
gnltl llg surface. 

. .  C. S. " Metal Polish. Indianapolis. Samples free. 
InQniry N o .  "40a .-V\?ant e d ,  case�bardened st ecI 

or ot� e.r metal c� li.l l ders.  :W. 30 find 40 illchet'. 1011.1[. 10� or 10 a-Hi lllcbes out SIde dmmet er, su rface t o  be perfect l y  
t rue a n d  s m oot h longit udInally a n d  circurnferentially ; 
walls 74 lllOh thick. or les�. 

Drying Machinery and Presses. Biles. I .. ouisvil le ,  Ky. 
I n {J u i ry No. "',1 0ti.-For m anufacturers of m a

chines and appliL nceM for a quarry. 
Handle & Spoke Mchy. Ober Mfg. Co . . 10 Bell �t., 

Cb allrin Fans. o. 
I n q u i ry No . .,.407.-For manufacturers of electri

cal process for smeltin g iron. 
Adding. m ulti olying and dividing machine, an in one. 

li�elt & Tarrant Mfg. Co., Chicago . 
Inquiry No. 7408.-For manufacturers of small 

combination locks. 

Sawmill machinery and outflts manufactured by the 
Lane Mfg. Co . .  Box 13. Montpelier, Vt. 

In q u i ry N o .  "'4 fI 9 .-For parties making or selling 3-8 or 3-10 illcb flexible wire rope. 

I sell patents. To buy, or having one to sell. write 
Chas. A. Scott. 719 Mutual Life Building, Buffalo, N. Y_ 

I n Q u i ry No. 7'41 0 .-For manufacturers of m arine 
va�oli n e  eJlgi n e  4 f ahout 1% b .  D., a n  I who would be 
willing to sel J the necessary castings and working draw� 
ings. 

WANTED.-Patented specialties of merit, to manu� 
facture and market,. Power Specialty Co., Detroit. Mich. 

IU{Ju h 'Y N o . "<t 1 l .-For manufacturers of picker· 
ing-drawing machines. 

The celebrated U Hornsby.Akroyd " Patent Safety on 
Engine is built by the De La V er�e Machine Com pan y .  

Foot of East 138th Street, N e w  York. 
IU{J uh�y No. "' 4 l '.! .-Wor dealers in aluminum and 

makers of aluminum goods. 
EXPORT TRADE W AN'rED.-Agency for Wrance of 

patented nov elt ies and specialties. Henri Vilcoq, 458 
BroadwHY, New York City. 

I n q u i ry No. "'4 1 3 .- -For manufacturers of wireless 
teleg raph apparatus. 

WANTED. - Ideas regarding patentable device for 
water well paste or m ucilage bott le.  Address Adhe
sive. P. O. Box 7�3. New York. 

l n qulrv No. ?'41 4.-For manufacturers of cellu. 
loid i ll sheets. 

W ANTElJ.-lf'irst·class draftsmen on Automobile 
Tools. Apply to Superintendent, 

Pope Manuf. Co . •  Hartford, Conn. 
In{Juh'y No. "'4 1 .5 . - For manu facturers of ma

chines for digging ditcbes for tile drains. 

I,ATEST ADvER'nSING NOVELTIES. - High-grade Il
lustrating', De&iglling and Printing. Catalogues a Spe
cialty. Smith & Berkley. Holland Bldgo, St. LOUis, Mo. 

I n q u i r v  No. "' 4 1 6 . -For manufacturers of " Ran
som :Mixer" for concrete work ; also " White's Improv-
ed Road Oiler " for hot or cold viI. " 

M echanieal Engineer would like to correspond with 
part ies wishing improved labor-saving m aChinery or 
tools. A. E. Sanford, 8 Bowman St., Rochester, N. Y. 

I n q u h'y No. 7 4- 1 7 . -For mannfacturers of hand 
circular saws. 

FOR SALE.-A small m anufacturing vIant in opera. 
ration. well eq uipped for manu facturing wrought spe
cialties. Reason for selling, other interests. Address 
Box 1163, Hartford, Conn. 

I I I (J u i ry N o .  ' 4 1 S.-Fo r  manufacturers of thIn 
woods and veneers for scroll work ; also impOrLf::d hard 
wooos. 

Mechanical d(!vices of brass. alumin u m ,  and kin
dred m etals m a nufactured for inventors and patentees. 
and marketed on roya1ty, when desired. l m perial Bras� 
M tg. Co . •  241 So. J efferson St., Chicago, rn. 

I n {J u i"ry No. 74 1 9 . - For manu f:lCturers of ma
chines for m aking pins. needles, pencils, nails, hinges, 
screws, etc. 

Manufa.cturers of patent articles, dies, metal stam p
ing, screw machine work, hardware speCialties, wood 
fiber machinery and tools. Q uadriga Manufacturing 
Company, 18 South Canal Street. Chicago. 

Pertaining to . V ehicles. ulab?e
U��ftl�s� · "'420.-For manufacturers of non�re-

ATTACH ING-COLLAR FOR PNEUMATIC AbSOlUte privacy for inventors and experimenting. 

TIRES.-J. C. N. FOUILLOY, Paris, France. In A well�equlpped private laboratory can be rent.ed on 

this patent the inventor has for his object an moderate terms from the Electrical 1'esting Labor-
atories, 548 Kast 80th St . ,  New York. Write to-day. 

attaching-collar for fixing around the pneumatic 
I n q u ir v  � o .  7 4 2 1 .- - For m:muf" cturers of ma

tires of automobiles the leather bands, so calIed chines , hat will cru s h  Sea Island cottonseed ; also 
"n on-slipp ing protectIng devices, " of any sys- manufacturers of traction engines. 

tern not eernented on the pneumatic tires. 
in:.�:�a:��r:���!l:���:��:b

h
e:�t

c::�:l:u�o�i�ar::t:�� 
YfJ HICLE-WHEEL. - T. ApPLETON, New amusement machines, made of pressed steel. Send 

York, N. Y. The purpose of the improvement samples. N. Y. Die and Model Works, 508 Pearl St" N.Y. 
is to provide a cushion-tire for vehicle-wheels, 
particularly wheels used upon automobiles, and 
to so construct the tire that it will be gradual
ly compressed under the weight of the vehicle 
where it engages with the ground and gradually 
expanded throughout the remaining portion of 

I n q u iry No. 7422.�For manufacturers of wood
cutting machines. 

W ANTED.�An A 1 foreman to take charge of m a
chille s h op. Manufact u rer of gas and gaSOline engines 
a�d accessories. Address with reference'!. 

Foreman, Box 773. N. Y. 

its surface, providing for a minimum of shock 
u!e,:!q

i��i
l��i��Y �t;t� .-For manufacturers of supplies 

while passing over uneven ground and a maxi
mum of elasticity. 

LUBRICA'L'OR.-�H. M. LOFTON, Atlanta, Ga. 
By this inventiolli Mr. Lofton seeks to provide, 
in connection with a shaft having inner and 
outer bearings and a sleeve encircling said 
sbaft between the bearings whereby to retain 
such oil as may pass from the inner to the 
onter bearings along the shaft, a return-channel 
Ih rough which the oil which may from time to 
t ime be fed to the outer bearing may be reo 
t.urned to the inner bearing. It is  especially 
designed for use in connection with the trans
missi on-gear of an automobile. 

NOTICE.-New Tool Holder for Painters and Decor� 
ators. For sale or lease. ..Ap pertains t o  paint manufac� 
turers as advertIsing novelty. Of jnterest to hm"dware 
men. etc. For pa.rticulars address E. H. Purdy, Box 
No. 45, West Somers. Westchester Co., N. Y. 

I n q u i ry No. 742<l.-For manufacturers of fire
proof fabrics. 

'V ANTED. - An up-tO-date }""oreman in a Machine 
Shop doing general work. A person with Borne knowl
edge of paper-making machinery preferred. State age, 
experience and references. Machinist, Box 773, N. Y. 
" I n quh'Y N o .  7 tj. � 5 .-F" r manufacturers who use 
� mall pieces of wblte h orsehide and sheepskin. 

its scat i n  SU dl lUanner that the pressure of Machines and IU echanlcal Devices. 

liquid o r  £te 9 !ll upon the Inner side of the valve FIRE-ESCAPFl.- .. D.  S .  SEBASTIAN, Wallace,  
h o l d s  it to the seat,  and the outtlow p" "agl> Idaho. The invention relates to Improvements 
i s  on the 0111 ('!' , i d f.' of the valve. I i n  fire-escapes,  the objec t being to pl'ovide a 

N'Yl·E.-�(;oples of any of these patents will  
be furnished by Munn & Co. for ten cents each . 
Please state the name of the patentee, title of 
the invention,  and date of tbis paper. 

W ANTED.�A thoroughly competent millwright, one 
who is able to Jine up h e:lvy shafting", turbine Wh eels 
and oth er machinery in Power Plant and Grist Mil1. 
,-lust be a sober, steady man. Wages, $00 per month 
and house rent free. H .... 'use is a good two st ory. eight 
room brick. wit h good garden. I..4ancaster Electric 
Light, Heat and Power Co., Luncaster Pa. 
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I introduced b y  a Frenchman some years ago. It 
could be treated as you describe ; but p robably 

���i�i�l none of it  can be had now. I t  had t b e  very 

" bad habit of going al l to p ieces with an explo
s i on o n  the slightest scratch o r  crad, being 
made in it. This glass was made by tempering 
iu a bath of o i l ,  just  as the Rupert drops are 
made in a water bath, an d it was in the same 

ponnd of mercnry in 5 pounds of n itro-muriatic 
acid ( n i tric acid 1 part, muriatic acid 3 parts ) .  
Heat the solution gently to hasten the a ction .  
When a complete solution o f  t h e  mercury I s  
effected, a d d  5 pounds more of nitro·muriatlc 
acid. The solution should be appli e d  with a 
brush, as immersing the zInc in it is wastefu l .  
3 .  To the bichromate solntion co mmo nl y used in 
hatteries, add t o  every pint of solution 1 
drachm of bisulphate of mercury or a similar 
amount o f  n itrate o f  mercury ( mercury dis·  
solved in n i tric a c id ) .  B y  employing this 
method, the am algamation of the zincs i s  main
tained continu ously after the first amalgama
tion ,  which must be accompli shed by method 
1 o r  2 .  4 .  In the Bunsen, Grove, or Fuller bat
tery the amalgamation may be accomplished 
by placing a small  quantity of mercury i n  the 
cells containing the zincs.  5 .  Place a little 
mercury in a saucer w i th some dilute sulphuric 
acid. Dip the zincs into dilute acid. Then 
with a little strip of z inc or galvanized iron 
touch the mercury under the acid and rub i t  
on the z i n c .  T h i s  w i l l  transfer a l i tt l e  to  th e 
surface, and a few minutes' rubbing w i l l  make 
the zincs a s  bright a s  silver. A very s m a l l  
globule of m e r c u r y  i s  enough for a single 
plate. 

HINTS TO CO RRESPONDENTS. 

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

. 
References to former articles or answers should gIve 

date of paper and page or number of question . 
Inquiries not answered in reason able time should be 

repeated ; correspondents will
. 

bear in mind that 
some answers require not a httle research, and, 
though w e  endeavor to reply to all either by 
letter or in this department, each must take 
h i s  turn . 

Buyers wishing to purchase �ny a rticle 
.
Bot adv�r

tised in our columns WIll  be furnIshed WIth 
addresses of houses m anufacturing o r  carrying 
the same. 

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

Scientific American Supplements referred to may be 
had at the offic4? Price 1 0  cents each. 

Books referrpd to promptly supplied OIl receipt of 
price . 

Minerals sf'nt for f'xamination should he distinctly 
marl\:pd o r  labeled. 

( 9 8 1 8 )  A. B. wishes t o  learn more 
ahout l u n a r  rainbows. A. Some of the corre
�[Jondents of our paper who have reported up
o n lunar rainbows of late sepll1 t o  be confus
ing two ph enomen a which are very u n l ike and 
du e to entirely different c a u ses-tbe rainbow 
and the halo. A rainbow i s  due t o  f a I l ing 
rain from a cloud which i s on the oppos i te 
!loint of the horizon from the sun or moon 
a t  the time. The sun o r  moon cannot be 
very high above the horizon and have a 
l ong arc of t h e  bow visible,  not over 42 deg. , 
at which angle none of the arch would be 
Heen.  A rainbow i s  a

' 
half circle  at sunrise OJ" 

sunset. In a primary b o w  the red i s on the 
o l l tside of the arch. If two bows are seen, 
tlw outer one h a s  the red on the inner side of 
t b e  arch. I f  a bow i s  formed by the moon
l i g h t  at  night, the c o l ors are very faint, and 
v c r y  rarely or  never can more than three col
OJ'S be distingui shed-red, yellow , and green . 
Lunar rainbows are n o t  frequent, and one is  
for tunate to  see one. The writer h a s  seen 
two in forty years. They are doubtless 
formed more frequently in one' s field of vision, 
but are so faint a s  to escape notice. Halos,  
on the ot ner h a nd,  occur frequently,  and are 
seen without any di fficulty in the v i cinity of 
both the sun and tbe moon. The rings of c o l 
ored l ight, s e e n  cl ose to the s u n  and the m o on , 
0 1' nearer than 10 deg.,  are called coronm. 
The s m a l i�st  halo has 22 deg. radius,  o r  a bont 
balf that of the primary bow, but i t  is  a ring 
with the sun or moon in its  center.  I t  sur
rounds , when seen fully,  the sun or the m o on. 
A halo of 46 deg. radius and one of 90 deg. 
radius are also formed.  White circles a re a l s o  
HPen ,  which pass through t h e  sun or m o o n  and 
a re para l l el to the horizon . Where these c i r
c l es cross the circle of the h a l o, we some
times see so  bright a spot of l ight that it  is 
(", l ied a m o cl!: s u n ,  o r  sun dog_ Compl icated 
figures are som e t i m e s  formed by the crossing 
of these circles.  The h a l o  of 9 0  deg. i s  very . rarely formed. 1"'1h e  w r i ter h a s  never seen 
but one. Halos a re a l ways a t  a very great 
height above the ea r th ' s  A1l l'fa ce, so h igh that 
w a tel' cannot exist,  and the h a l o  i s  formed by 
refraction and reflec tion of the I ight in crys
t a l s  of ice. They a r e  sig-ns of a storm, since 
t hey indicate the s a t u r a ti on of t h e  npper air,  
a n d  the lower a i r  w i l l  soon be a ffected.  These 
are n o t  discussed vcry fully in .re cent mete
orol ogies. �rh e  reader i s  referred to Loomi s ' s  
" Meteorology" f o r  m n ch interest ing m a t t e r  u p 
on all  t h e s e  suhjeet s .  

( 9 8 19 ) F. I .  H .  asks : When are we 
d osest to the sun--in w inter o r  s u m m e r ? A .  
' r h e  earth i s  nearest t h e  s u n  earl.v in January, 
and farthest from the sun early i n  .T u l y ,  Th i s  

makes the winter w a rmer i n  the nor thern hemi-
�phere and the summer wn rmer in the s () ll t h 
('rn hemisphere t h a n  j]lPY w o u l d  otherwise 
h ave b e en .  S i m i l a rly,  the snmmers a r e  coo l e r  
i n  t h e  northern h e m i spll l're,  a n d  the winters 
("ooler in the southern h e m isphere. We in 
1 h e north 11 ave t h e  adva ntage a t  present,  but 
i n 1 :1 .000 years the con,l i t i o n s  w i l l  be reversed. 

( 9 8 2 0 )  N. W. W. asks for the differ-
fl n ee between high an d low vol tages and for 
i nformation rel a t i v (.'! 10 mal leable g l a ss.  A . The 
l i m i t  between h igh Bnd l ow i n  voltage for 
l i ghting an d I )( )Wpr ifl  not well defined,  a n d  
h a s  n e v e r  bee n a n t h o l"i t a t i ve l y  fixed. Th e 
Ndi son ConlVHllY in i t s  d i reet-cll l'rent sys
t e nl b a s  a v o l tage of 2 � O ,  wh ieh i s without 
doubt a l o w  v o l t a ge .  'ril e engineer to wholn 
y o u refer fi xe d the l i m i t  of l ow voltage j u s t  
a b o v e  this v olt age . 'nIP v o l tage for di rect
c u r rent t r o l l p y  " c r v i e e  i s  ,,00 at the motors.  
Many w o u l d  con sider t h i s  l ow rather than 
h igh . I t  i K  w i t h o u t  d o u h t  t rl l e that no one 
would eull  H higher v o l t a g e  ilwn !)OO a low 
voltage.  A n y t h i n g  n bove !)OO in BIly �f> r 
vi ce i s  a hiKh v o l tage. AH to  the ot1H� r  

q tH' R t i oll , "�h a t i K  a 1 1 igh voltag(� i n  a rn ag
n e to fo r ign i tion 1 >H l "pm�es ' :  we are not  n u l e  to 
g i ve t h i s  a nnmerkal answer, a n d have n ever 
seen any d e cision on this !loint- .  B u t  i t  w o u ld 
seem proper to c a l l  that a l o w - vo l t age m a gnet o 
which would be used with an i n d u c t ion coil ; 
while a high-voltage magneto would furnish a 
s p a rl' w i thou t  an induction coi l ,  and m ight 
furnish several  h undred volts on the break 
circuit .  'I'h i s  w e  Huggest 3S a possible mode of 
drawing a l i n "  hetween high aud low vol tage 
magne t o s ,  where n o  se t t l e d  }Jra d i ce bas been 
followed. '.rougllened or m u l l e n ]' l "  gl llss was 

strained condition,  ready to fly into bits when
ever a' l ine of fracture was started. It  truly 
was tough , but it had other qualities which 
were not t o  be endured. We have seen these 
l a m p  chimneys tbrown as you describe. Had 
t hey cracked,  they would have gone into a 
m i l l ion p iece s a l l  around the room. ' It wou l d  
not be nice to see a pitcher of w a t e r  or  a f r u i t  
dish of preserves suddenl y  disappear i n  d u s t  
m ixed with the c ontents of the f o r m e r  dish .  
Nor would i t  be s a f e  f o r  the e y e s  to h a v e  the 
lamp chimney perform a similar trick a s  one 
sa t re ading by i t .  

( 9 8 2 1 )  G. J. B.  says : S ome time ago 
the A�fERICAN gave the receipt how to make a 
hektograph. Please give the form ula.  A. The 
hektograph, or  copying pad, is ' very useful in 
copying writing or drawings when only a l im
ited number of copies i s  required. A practical 
hektograph may be prepared according t o  the 
fol lowing , directions : Soak an ounce of gela
tine overnight in enough cold water to cover 
it well,  taking c are that all the gelatine i s  
swelIed. Prepare a salt  w a t e r  b a t h  by dis
solving 2 ounces of com mon salt in 1 pint of 
water. Ileat 6 or 7 ounces of pure glycerine 
over the s a l t  water bath to a temperature of 
200 deg. ];". Pour o ff  from the gelatine alI the 
water remaining unabsorbed and add the gela
tine to the hot glycerine. Continue the heat
ing for an hour, carefu l l y  stirring the mix
tnre occasionally,  avoiding a s  much a s  p ossible 
the formation of bnbbles or froth. Fin a l l y  add 
20 drops of o i l  of clove s to prevent decomposi
tion.  The composit ion is now ready for pour
ing in to the vessel designed to hold i t  while in 
use.  'l'his  vessel may be made especi a l l y  for 
the purp o s e ,  or a shal low cake tin may be used. 
After the tin is fi l led with the composition i t  
must be p l a ced in a l e v e l  position, in a cool 
place,  free from dust,  and aUowed to remain 
for a t  least five hours.  To prepare the pad 
for u s e  i t  is  nec e ssary to pass a wet sponge 
l ightly over the face of the gelatine and aUow 
i t  t o  nearly dry before taking the first copy. 
If this precaut ion i s  neglected the face of the 
pad will b e  ruined by the first tran sfer. The 
writing or drawing to be copied must be made 
w i th hekt ograph ink, using a new steel pen. Af
ter the writing becomes dry i t  i s  placed face 
down on the p a d  and rubbed gently on the back 
t o  insure the perfect con tact of  every part. 
After remaining on the p a d  for about a minute 
r e m ove the original and proceed to take the 
cop i e s  by p l acing the paper o n  the pad and re
m o v ing i t  therefrom, always beginning at the 
corner. After taking the desired n u mber of 
copies, or when the impres sion i s  exh austed, the 
pad i s  to b e  washed lightly with a sponge wet 
i n  cold water. The p ad i s  then a l l owed t o  dry 
uefore being nsed ag'a i n .  rrh e  washing i s  un
nec e s s a r y  when the pad i s  l eft u n u sed for two 
o r  t h r ee days, a s  the ink will  be absorbed so a s  
not to int erfere w i t h  making a n e w  transfer . 
'l'h{l pad unavoidably wastes away in use.  If its  
surface shou ld become u neven o r  should i t  be 
injured i n  any way, i t  can be restore,d by re" 
heating it over th" salt  water bath and a l l ow
ing it to cool a s  before described. Failure in 
making the hel<tograph resu lts  from either of 
the following callses : Inatten t i on to the in
structions ; insnffiei ent h e a ting of the composi
tion ; the use of too m u ch glycerine, which 
p r e vents g e l a t ini zation.  'rhe obv ious remedy 
for the last difficu l ty i s  to u se less glycerine 
0 1'  m o r e  gela tine.  

( 9 8 2 2 ) A . .T .  C .  asks h ow to transfer 
prints t o  wood.  A .  ];'irst varnish the wood 
once .. ith white, hard varnish, then cut off the 
margins of the print, which sh o u l d  be on un
sized paper. Wet the back of it  w i th a sponge 
and water, using enough water t o  saturate the 
paper, bll t not so a s  to be watery on the 
p rinted side.  'l'hen, with a fla t  camel 's  h a i r  
brush, give i t  a coat o f  transfer ( a lcohol ) 
varnish on the printed side, and apply it im
media:tely, varnished side downward,  on the 
wood, p l acing a sheet of paper on it  and 
p ressing i t  down evenly w i th the hand t i l l 
every part adheres.  After st anding a short 
time,  gently rub away tlU' back of the print 
w ith the fingers,  t i l l  nothing but a thin pulp 
remains.  I t  may l'eqll i r e  being wetted again, 
before all that will come ( o r rather ought to 
com e )  o ff i s  r e m oved . Great c a r e  i s  requ ired 
in th i s  opera t i o n , t h a t  the design o r  p l'inted 
s i d e  be not di sturbed. ' When this i s  done and 
qnite dry, give the work a coat of white hard 
varnish,  a n d  i t  will appear a s  i f  printed on 
the wood.  

( 9 8 2 5 )  C.  J. W. asks f o r  a formula for 
gluing leather to iron. A .  There i s  a constant 
inquiry a s  to the best plan for fastening leather 
to iron, and there are many recipes for doing 
it. But probably the simplest mode, and one 
that will answer i n  a majority of cases, i s  the 
following : To glue leather to iron, paint the 
iron with some k ind of lead color,  say white 
lead and lamp black. When dry, cover with a 
cement made as follows : Take the best glue, 
soak i t  in cold water til l  soft, then di ssolve it  
in vinegar with a moderate heat, then add one
third of the bulk o f  white pine turpentine, 
thoroughly mix, and by means of the vinegar 
make it of the proper consistency to be spread 
w i th a hrush, and apply i t  while h o t ; draw the 
leather on quickly, and press i t  tightly in 
place.  If a pul ley, draw the leather round 
tightly,  lap, and clamp. 

( 9 8 2 6 ) S.  Y. G. asks how to remove 
silver nitrate stain s in using the wet plate 
process i n  photoengraving. A .  In the manipu
lation of the n i trate of silver bath solutions 
in photography, the operator frequen tly re
ceives stains of the salt u p on his c l othing, 
which are not very attractive in appearance. 
Stains or  marks of any kind made with the 
above silver solution or bath s o l ution may be 
promptly removed from the clothing by Simply 
wetting the stain or mark with a solution of 

" ' h l oride o f  mercury. The chemical  result 
is  the change of the black-looking nitra te of 
si lver into chromate of silver, which i s  whiter 
or invisible on the cloth. Blc nlorlde of mer
cury can be obtained at the drug stores. 2.  
S o d i u m  s u l phite, 1 ounce ; chloride of l i m e ,  
1h ounce ; water,  2 o u n c e s .  Mix.  Use a n a i l  
b r u s h .  3 .  Dip the fingers i n t o  a strong solu
tion o f  cupric chloride.  In about a minnte 
the silver w i l l  be converted into a chloride, 
and may then he washed off with hyposulphate 
of soda solution. 4 .  Th e immediate and re
peated application of a very weak solution of 
cyanide of potassium ( accompanied by thorough 
rinsings i n  clean w a t e r )  w i l l  genera l l y  remove 
these w ithout injury to the colors. 

( 9 8 2 7 ) C.  A. J.  asks how to compute 
the elements o f  a safety valve.  A .  Let W = 

the weight, L = the distance between center 
of weight a n d  fulcrum in inches, W = weight 
of lever in pounds, Y = di stance between cen
ter vf gravity of lever and fu lcrum in inches, 
l = distance between c enter of valve and ful
crum in inches, V = weight of valve and 
spindle,  A = area of valve i n  square inches, 
P = pressure a t  which the valve i s  to  blow 
off, per square inch. Then the weight required 
to balance a given pressure at any given dis
tance on the lever will be by the formula : 

w =  { (P X A) - (V+ ("' ; !1») } X }; 
When the weight is at hand and known , 
the distance i s  requi red, then 

L = { (P X A) - ( V + (w � (I» ) } x{-;, 
an d 

'rb e elements between the brackets to be com
puted first.  To obtain the area of the valve, 
multiply the square of the diameter by O . 7 8 G 4. 

( 9 8 2 8 ) 
gloss.  

P. W. T. asks for a starch 

A .  Borax . . . . . . . . . . . . . . . 2',6 onnces. 
Gum arabic . . . . . . . . . . 2 ',6  ounces. 
Spermaceti . . . . . . . . . . 2 '12 ounces. 
Glycerine . . . . . . . . . . . . 6 %  ounces. 
D i s t i l l ed water . . . . . . . 2 14  pints.  

A few drops of some sweet-scented essenc e.  
Add 6 spoonfu l s  o f  the gloss to 6 % ounces 
boiling sta rch. 

( 9 8 2 9 ) A. J. asks how to temper gun 
( 9 8 2 3 ) P.  M. B.  asks for solders for springs. A.  To temper gun springs, heat them 

:n kk e l .  A. For fine o r  h igh -grade nickel : evenly to a low red heat in a charcoal fi re,  
'rh ree parts  of yel l ow b ra ss,  1 part of sterli ng and quen ch them in water with the cold chi l I  
s i lver.  1.'01' low-grade nickel : Fifteen p a r t s  of o ff ,  keeping them immersed u n t i l  reduced t o  
y e l l o w  brass , ;} p a r t s  of sterling silver,  4 parts 
of z inc ( pu re 01 '  p l ate zinc ) .  Melt the brass 
and s i lver wtth bora x for a flux,  and add the 
zinc in  sma 1 1  pieces,  stir with an iron rod, 
pOll I" into a s l a b  mol d, and cool s l ow l y ,  when 
it: con he rolle,l thin for cu tting. 

the temperature of the water. Place a n  iron 
pan containing l a r d  o i l  and tallow,  in about 
equal quantities,  over a fire,  and place the 
springs therein, and h e a t  the pan until i t s  con
tents take fire ; then hold the springs in the 
flames,  turning them over and over a nd dip-

( 9 8 2 4 )  c. L. L. asks h ow to amal- ping them occa s iona lly in the o i l  to keep th"m 
blazing ; when the o i l  adhering to them blazes ga m a te zincs.  A .  This i s  a c c o m p l i shed in sev-
freely when they are removed from the flames, era l w a y s : 1. By dipping the zinc in d i l u t e  
p l a c e  t hem aside t o  c ool off. sulph u r i c  add and then dipp ing t l l e  end of I t  

i n t o  a smal l  Q u a n tity o f  m e r c ll ry ,  n f t H  r u h ·  ( 9 8 3 0 )  F.  C.  U.  asks for  a varnish for 
l> ing the surface with !I brush. 2.  DissolVe 1 I polished metal. A. Take bleached shellac, 

pounded in a mortar ; place the bruised frag
ments into a bottle of alcohol until s o m e  
s h e l l a c  remains undissolved ; agitate the bottle 
and contents frequently and let the whole 
stand t i l l  clear ; pour o ff  the clear fluid. This 
forms the va rn ish.  Warm the metal surface, 
and coat with a camel hair hrush. If not per
fectly transparent, warm the varnish before a 
flre or in an open oven nntil i t becomes clear. 
Common orange shellac answers equa l l y  w e l l ,  
a n d  f o r  l a rge surfaces even better, a s  i t  i s  
m o r e  soluble t h a n  t h e  b leached variety, and 
coats m ore perfectly,  but care must be taken 
n ot to use the varnish inSUffic iently diluted. 2.  
Digest 1 part of brui sed c o p a l  in 2 p a r t s  o f  
absolute alcohol ; but a s  this varnish d r i e s  too 
qnickly, i t  i s  p referable to take-

Copal . . . . . . . . . . . . . . . . . . . . 1 part.  
Oil  of rosemary . . . . . . . . . . .  1 part. 
Absolute alcohol . . . . . . 2 or � parts. 

This gives a clear varnish a s  l i mpid ax 
water.  It  should b e  applied hot,  and when 
dry i t  will be found hard and durable.  

( 9 8 3 1 )  R. L. N. says :  1. Please ex
plain to m e  an alte rnating current,  how i t  i s 
made, and why it is used ? A. An a l ternating 
curren t  i s  produced in a l l  dynamos. This is 
changed into a direct curren t by the commu. 
tator on the armature shaft of direct-current 
dynamos.  There are no dynamos which gen
erate direct currents. The al ternating current 
i s  now used very widely without changing i t  
into a direct current because i t  requires a much 
simpler machine, it can be transmi tted to a 
di stance m u ch m o re easily,  a n d  t ransformed to 
higher or lower voltages much more cheaply 
than can the direct current. 2.  IIow fa st does 
smell  travel without any air currents, or does 
i t  not travel a t  a l l 'l A, We have no data as 
to the velocity with which odors can diffuse 
themselves . We do not suppose there i s  a 
single velocity, but that different odors are 
transmitted with di fferent speeds. There i s  no 
reason why odoriferous particles should not be 
diffused through space in the same manner as  
other gaseous or solid particles .  3 .  Would this  
not be a good cause of the Northern Light : 
Reflection of sun ' s  rays on the northern icp 'l 
Bu t  if it is really caused by electrieity, how 
i s  i t  caused ? A .  It does not seem to u s  t o  be 
probable that the Aurora Boreal i s  i s  can sed by 
reflected l ight. One fact against this  theory 
i s  that the aurora i s  most common i n  the win
ter when the Arctic regi ons are in the darkness 
of continnal night. There i s  no sunlight there 
a t  tbat time.  'l'here is  no, other reasonable 
theory for the aurora except that i t  is  an elec
trical phenomenon in the higher regions of the 
atmosphere. 4 .  I have an e l ectric pocket light, 
and where the contact point touches the bat
tery there i s  formed a l ittle black spot on the 
battery which stopped the current. I had to 
file  i t  o ff  before the lamp would light.  Please 
tell  me what i t  was and what caused i t ? A.  
The heat a t  the contact point of y o u r  battery 
burned the metal , forming an oxide, whieh i s  

not a conductor o f  e lectric i ty. Consequen tly.  
no  current could flow u n t i l  you had removed 
the black layer of oxide. 

( 9 8 3 2 ) H. D, F. asks : Please advise 
through Notes and Queries c o l u mn i f  it  i s  ad
visable to conn ect l ightn ing rods ( by riveting 
and soldering) t o  a metal roof a t  various 
points, a n d  connecting the roof with the ground 
through a regu l a r  l i ghtning-rod cable,  which 
passes down and i s  insulated from the side of 
the bu i l ding by glass insulators. I s  i t  neces
sary that these rods be connected together on 
the roof hy a separate metal conductor, and 
if so,  shou l d  not the whole system be insulated 
from the metal '"of and sides of the buil ding 
by some form o f  insulators ? A .  Lightning 
rods shou l d  be connected a s  firmly a s possible 
to a l l  metal work on the roof or upper part of 
a building. I t  i s  well  to tie all cabl es together 
by cross cables o r w i res.  Glass i nsulators 
should not be  used, but the rods should be 
closely connected to the building, and, most 
important o f  all,  a good moist ground should 
be provided a t  the lower end of the rod .  We 
have many t i m e s  given good p l a in instructions 
about lightning rods in Notes and Queries.  

( 9 8 3 3 ) J. H. B .  asks : In taking a 
thin piece of sheet copper or brass and  p lacing 
a common stitching needle or some other piece 
of steel on the surface, and in moving a horse
shoe magnet nnder It the needle will follow the 
magnet ; but a t  the same time the magnet wi l l  
not attract the copper,  or anything of that 
nature. Nuw, can y o u  kindly inform me of any 
thin mater i a l ,  say n o t  over 1-32 or 1-8 of a n 
I nc h in thickness, tha t w i l l  e ffectu a l l y  break 
the current of m agnetism ? A .  No material can 
cut off the action of magn e ti sm excepting iron, 
and this must b e  thicker than 1 -8 inch to do i t  
effectively. I r o n  a c t s  a s  a screen f o r  magnetism 
by furnishing an easier path for the magnetic 
lines of force than air  furn ishes.  

( 9 8 3 4 J  T .  S .  P .  asks : Can you in-
form m e  whether or not e lectricity finds in 
molten brass o r  copper a better conductor while 
in this h o t  fluid sta t e  than in the usual  hard 
state,  and if a very p owerful current of e l e c
tricity was turned on to a pot of m e l ted  brass, 
would i t  move the liquid from positive to nega
tive side ? A . Melted metals are not as good 
conductors a s  they Hre in the solid condition. 
All metals have Ii  p O H i ti ve temperature co
efficient, which i s  to  say that their electri
cal resistance inereases with rise of tempera
ture. A liquid conductor may be made to m ove 
by a powerful current of electricity, hut we 
doubt whether one CQuld see any 2uah Illotlon 
In a pot of melted brass. 
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Here au attemp t iH made to c ombine theory 

and practice as cloSE'I.v aK possibh�.  rrhe author 

believes that HllcC'ess in teaching i s  in propor

tion to the ex(pnt to wilie il the active initiative 

of the �tlldt>n t is arou sed , and a dvocates 

laborn tory work of (he r igh t kind. The exer

dSE'H in t h e  lwok have bf'en chosen ehiefly w i t h  

a vi£�,v to tilc (' l llcidation of prineiplf�H, whi l e  

t h e  need o [  a n  adequate degree o f  LJre cision in 

the neC(lS8al'Y measul'ementK h u s  been borne in 

mind. rrhe directions fo), the exvcl'iments have 

not been made RO full  as t o  leave nothing to 

exercise the judgm('n t of the s tuden l .  Con

den sed formul:ll for calenlatioll and tabnlar 

form s for reporting havp no t been supp lied.  
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Scientific American 
This week it will be found 
on page 315. 

Some week you WIll be 
li kely to find an inquiry 
for something that you 
l11anu facture or deal in. 
A prompt reply may bring 
an order. 

W a t c h  it C a r e fu l l y  

The work i s  ('a refully wI"itteu and wi l l  p rove 
of great assistance t o  the studeut. 

STRUCTURAL AND FJELD GEOLOGY. By 
James Geikie, LL.D.,  D . C .L., F.R. S . ,  
etc. N e w  York : D. V a n  Nostrand 
Company, 1 9 0 5 .  Large 8vo. ; pp. 435 . 
Price, $ 4 .  

This book w a s  wri tten for beginners i n  field 

geology, but will p rove of great value t o  stn

dents who a r e  preparing for p r ofessions ill 

which some knowl edge 01' struetuml geology i H  

of practic a l  importance. T h e  sulJj eet i s  s e t  

forth m a in I.Y f r o m  the view of pnre science,  

a l though the stu dent of applied science w i l l  

have l ittle diffieulty i n  di�tinguishing between 

the matter of geneml in terest and that which 

bears directly on h i s  own lI f'ofessional pursuits.  

To aid in this discrimination, two sizes of type 

art' used, the smaller type being reserved for 

detai l s  of discussions of import mainly or ex

clnsively to students of puro science. The in

tel ligent student is  expected t o  use his own 

discrction with regard to the matter in larger 
type. The illu strations arc num(�rous and 

beautiful. The subject is  well presented an d 

will  be of value to the civil pngi neer,  mining 

engineer, architect,  agric u l t u l' i :-<t.  and public 

health officer.  

DAS LiYl'EX U .'! D  D I E  BEARBEITUXG DEll 
ME'I'ALLE. Anleitung zur Darstellung 
aller Arten von Lot, Li:itmitteln und 
L(Happaraten sowie zur Behandlung 
der Metalle w1ihrend der Bearbeitung. 
Handbuch fUr Praktiker. Naeh 
eigenen Erfahrungen bearbeitet von 
E dmund Schlosser. 35 illustrations. 
Third edition, revised and enlarged. 
Vienna and Leipsic : A.  Hartleben, 
1 9 0 5 .  12mo. ; pp. 229.  Price, $ 1 . 5 0 .  

T h e  f a c t  that M r .  Schlosser's book on sold

ering has passed through three editions, would 

certainly speak for its p opular ity in German . 

It must be confessed that the work is in 

every way practical,  giving as it does, pro

cesses which the author has tried himself and 

formulae for the effectiveness of which he 

can personally vouch. 

COXCHE'I'E-STEEr,. By W. Noble Twelve
trees. New York : Whittaker & Co.,  
1905.  12mo. ; pp. 218.  Price, $ 1 . 9 0 .  

'1'hi 8  work is a treatise o n  t h e  the ory and 

practice of reinforced concrete construction, 

and the author's desire i s  t o  present definite 

and reliable information relative to concrete

steel construction. No treatise of c onvenient 

form and dimension s has h i therto been p ub

lished in the English l anguage for the guid

ance of Pllgineers, a r chitects, and others in

terested in the UHe of the new material.  In 

p reparing this book the author has preserved 

a strict continl,lity o f  treatment, comment ing 

with the physical p roperti e s  of c oncrete and 

steel, and the effects o f  their joint action .  For 

facil itating reference, the different chapters 

are divided into numbe r e d  articles, and (he 

varioll s formulre given arc based, as far a s  

p I'actieabl<�, u p o n  a c o m m o n  notation, for ,vhiell 

un inrlex ig supp lied.  

ADV AXCED MECHANICAL DRAWING. 
Alpha Pierce Jamison, M.E. 
York : John Wiley & Sons, 
8vo. ; pp. 1 7 7. Price, $ 2 .  

B y  
New 
1 9 0 5 .  

T h e  writer, instructor in the preparation of 

a l l  the engineering students in Purdue l:ni

versity in mechanica l  drawing, has compiled a 

RPrips of progressive notes on the subject cal

c u l a ted to give a w o rking knowledge of the 

principles of graphic representation, offering 

such exam ples a s will  acquaint the studeut 

with the conventions of art,  and p resents them 

in book form under the title "Advanced Me
chanical Drawing. " The work i s  divided into 

two parts ; Part 1. being "A Course in Ele

mentary Mechanical Drawing," and Part n .  a 

course in "Advan ced :Mechanical Drawing." 

The book i s  purely elementary and doeH not 
treat o f  design, being p r e liminary to that sub

ject.  There are 2 7  ful I -page p l a tes and ] 17 

figures in the text.  I t  is  an excellent text

hook for engineering students. 

STRENGTH OF BEA::\,[S,  FLooHs ,  AND ROOFS.  
By Frank E. Kidder.  New York : 
Davi d W illiams Company, 1905. 8vo. ; 
pp. 222.  Price, $ 2 .  

'l'hi s book i s  a comp ilation of  articles c on

tributed by the author to Carpentry and Build
ing, covering a period o f  six yean;;. 80m£' 

new tables have been added, and the tabl"" 

aud engravings numbered c onsecutively. Othe,'

wise, the author h a s  preserved the elementary 

character of the original articles. The bool{ 1r:-••• ::.. w i l l  b e  of great assistance to' young mechanics 
.: I and draftsmen who are taking up the study 
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or gas engme. Address, 

The Dayton Electrica1 Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 

T H E  ST E R L I N G  A I R  H EATI N G  

R.ADIATOR 
Attacbed t o  any t-ltove, Range or 

::a�;c�i- s���:I'ii'aH
e
�t;!�f �;: pense. Illsures continuous cil'culation, 

'Yarm floors. comfort and health. Write 
for full description and terms. Agents 
wanted. Sells easily, always satisfies. 

STERLING A I R  RADIATOR CO. 
No. 58 Wabash Ave. , Chicago 

A M O N E Y  M AK E R  _� , Hollow Concrete Building Block!'l� 
, _J ....... 

'" Be8t� I1�a8test. Si
. 
mplel'n� Cheapest 

,. , - :: . 
. �' , Machine. Fully guaranteed. 

- .. . . . . THE PETT YJ O H N  CO. 
615 N. 6th Street, Terre Haute, Ind. 

You can stop forgetting by a !ltt1" prac
tice and a few simple rules. You can 

��� ::lec�
u
:s::;��,:�:rrn��II��i�tfj

a�t�ri�e��� 
lnemory. Simple, inexpensive. Increases business ca
pacit " socia) standing by gIving an alert, ready m em ory 
for namel'!, facns, business details, study. Develops 
win, concentration . conversation, public speaking, writ� 
ing, etc. Write today fur free copy of my interesting 
buoklet, H How to Remember." Address 
Dickson School  of Memory, 7 0 0  K i m b a l l  Hal l ,  Chicago 

Whitewash Your Factory 
\ at Lowest Cost 

With a Progress Univer
sal Spraying Machine. 
One man can apply white
wash. calcimine or cold 
water paint to 1,000 square 
feet of factory wall in ten 

hours. and do better 
work than with a brush . 
It is also adapted for 
spreading disinfectants. 
destroying insect pests 
and dIseases on trees, 
vegetables and oth er 
plan ts_, extinguishing 

fires, etc. This machine costs only $16.50 and lasts 
3. lifetime. It pays for itself the first year. Write 
for detailed description. 

Dayton Supply ·Co .. Dayton, Ohio. 

Scientific American OCTOHEI{ 28, 1905 . 

o( the subject without an instructor. It is il
lustrated by 164 engravings from origina l 
drawings. 

LECTURES ON IRON-F'oUNDING. By Thomas 
Turner, M . Sc., A.R.S.M" F.I .C. Lon
don : Charles Griffin & Co., 1905. 
8vo, ; pp. 136. Price, $1.50. 

'rhese lectures were originally delivered to 
the evening classes of the School of Metallurgy 
of Birmingham, to an audience consisting 
chiefly of men who were actually engaged in 
the iron-founding and allied industries, to 
whom a detailed description of p ractical man
ipulation would have been superfluous. They 
were so well liked tbat the author was in
duced to publish them in book form. A num· 
ber of practical illustrations and a folding 
plate accompany the work. 

ENGINEERS' TURNING. By Joseph Horner, 
A.M.I .Mech.E. New York : D .  Van 
Nostrand Company, 1905.  8vo. ; pp. 
404 ; 448 illustrations. Price, $3.50.  

'l'his is a handbook f o r  working engineers, 
technical studen ts, and amateurs. The author 
has attempted to cover the subject of turning, 
as practised to-day in large shops, in as com
prehensive a manner a s  is p ossible within a sin
gle volume. The p rinciples and p ractice i n  the 
different branches of turning are considered 
and thoroughly illustrated. All the different 
kinds of chucks, of both usual an d unusual 
forms, are shown. An important section of the 
book is  given up to modern turret practice ; 
another section is devoted to drilling, boring, 
e t c . ,  while yet a third section is devoted to 
screw-cutting and examples of t urret work. 
One of the chapters on tool holders illustrates 
a large number of standard types, whil e  the 
last chapter contains considerable information 
regarding h igh-speed steels and their work. 
The numerous tools used by turners, and also 
all other adjuncts of the lathe, are illustrated 
in detail. While the book has been written 
from the engineer' s point of view, i t  will also 
p rove of vaiue to amatenrs who desire a full 
acquaintance with the most recent p ractice and 
developments in the art of turning. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 
October 17,  1 905 

A N D  B A C H  B B A R I N G  T H A T  D A T B  
[See note at end of list about copies of tbese patents.] 

Adjustable axle, W. M. Pond . . . . . . . . . . . .  , .  802, 021 
Adjustable horizontal bar, S. Pierro . . . . . . . •  802.312 
Advertising cabinet, Collins & Walter . . . . •  802, 352 
Advertising device, G. W. Eschenbach . . . . . .  802, 031 
Air heater, A. S .  Kiefer . . . . . . . . . . . . . . . . . . .  802 , 046 
Amusement apparatus, A. A. Welsb . . . . . . . .  801 , 945 
Amusement device, open air, .T.  W. Corley . 802 , 1 98 
Annunciator, A. L. Peterson . . . . . . • • . . . . . •  802,111 
Arches, cf'ntering for and Ioethod of COll-

structing, D. B. Luten . . . • . .  , . . . • • . • . •  802, 004 
Automatic press, H. A. Herr . . . . . . . . . . . . . .  801 , 872 
Automatic sprinkler system, ·W. C. Shaffer . 801 , 922 
Awning, Brown & Bradbury . . . . . . . . . . . . . . .  802,193 
Bale-tying apparatus, O. J. Hubbard • . . . • • 801 , 9$J 
Baling press, A. D. Beaty . . . . . . . . . . . . • . . . . .  801 , 963 
Band cutter and feeder, C .  K. Curtiss . . . . . .  801,971 
Bandage for surgical pUl'pm:;es, emergency, 

S. E. Heineman . . . . . . . . .  _ . . . . . . . . . . . . .  802 , 190 
Bearing, antifriction, J. M. Green et al . . . .  802,362 
1?earing, ball, R. H. Apelt . . .  , '  • . . . . . . . . . . . . .  801 , 835 
Bed, C. 'rllOmpson . . . . . . . . . . . . . . . . . . . . . . . . . 801 ,933 
Bed, obstetrical invalid, Hall ,& Paddleford . 801, 865 
Bedsteads in position for dispitay and other 

purposes, means for bolding, W. H. 
Beal . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  802,065 

Beet blocker, T. & G. Butler . .. . • . .  , • • • • • • • .  802 , 1 37 
Bending apparatus, J. A. Kaplan . , • • • • • • •  , 801 , 989 
Bin. See Storage bin. 
Bingate, J. Lawson . . . . . . . .  _ • • . . • . • • • • • . . • .  802. 357 
Binder, M. S. Kuhns . . . . . . . . . . . . . . . . . . . • . .  801,883 
Binder. file, and the like, loose leaf, G. 

Higginson . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  802,042 
Binder, file, paper clip, and the like, loose 

leaf, G. Higgilson . . . . . • . . . . . . . . . . . . . .  802,043 
Binder, loose leaf, E .  Colem3_B . . . . . . . . . . . . .  801 , 969 
Binder, temporary '1'. P. Ha lpin . . . . . . . . . . .  802,101 
Binders, latch for temporary'll E .  A. Trussell 802,124 
Blast furnace, Sheluon & H�ullilton . . . . . . . . •  802 , 1 7 G  
Illind operator and lock, K .  O. Hutt . . . . . .  802 , 1 67 
Block signal system, automatic, J. �lc-

Ilwain . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . •  802 , 305 
Blott(\r, ,vrist support, B. l\lonis . . . . . . . . . . •  802,226 
Boat, stone, l\-L R. Rawson . . . .  " • . . . . . . . . •  802,238 
Boring tool holder, O. G. Otewalt . . . . . . . . . .  802, 059 
Bottle, B. Buccieri . . . . . . .  _ . . . . . . . . . . . . . . . .  801 , 846 
Bottle, L. Fox . . . . . . . . . . . . . . . . . . . . . . . . • . . •  802,204 
Bottle closing device, C. CaTr . . . . . . . . . . . . . •  802, 195 
Bottle closnre, C. M .  Daly . . . . . . . . . . . . . . . . .  802,200 
Bottle closur." W. E .  Gildea . . . . . . . . . . . . . . .  802,283 
Bottle neck closure, E .  C .  Shilling . . . . . . . . .  802, 177 
Bottles and other like rec4�ptacles, stoppel' 

for, R. Muller . . . . . . . . . . . . . . . . . . . . . . . . .  802, 107 
Bottlcs, etc. , rcceptacle for milk, W. C. 

Lyon . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . .  802.006 
Box making machine, Lipps & Springer . . . .  801 , 998 
Brnke shoe. C. F. Bingbam . . . • . . . .  802,350, 802. 351 
Bread board, M. W. Quirl<, Jr . . . . . . . . . . . . . .  80'l , 237 
Brooder and heater therefor, li\ C. Hare . . .  802, 209 
Rneket elpvators or the like, mechanism for 

operating, O. Krell . . . . . . . . . . . . . . . . . . . .  802. 04'1 
Bucket, grab, A. E. Brown . • . . . . . . • . . . . . . •  S02 , 1 33 
BlltIing� machine, .T. Busfield . . . . . . . . . . . . . . . 802 , 136 
Building block and wall, R. J. Scbwab . . . .  801 ,920 
Buildjng stone, armed, J. G. :F. Lund . . . . . . 802. 223 
Buttmlhole reinforce, J. A. Mac Pherson, Jr. S02, 224 
Cabinet, combinatiou desk, .J . D. Warren . .  802 . 1 52 
Cable grip, A. J. Neff . . . . . . . . . . . . . .. . . . . . .  802,231 
Cable banger, G .  Lambert . . . . . . . . . . . . . . . . .  802,080 
Calculating apparatus, lo.�arithmic, J. 

Wilkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802, 344 
Calendar, A. A. Low . . . . . . . . . . . . . . . . . . . . . .  801 , 887 
Calendar apparatus. perpetual,. !Fl. M. Wilson 802,346 
Candles, manufacture of comt.K>site paraffin, 

G. W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  802, 1 00  
Canvas tighte-ner, platform, m �  A. Johnston . 801 , 987 
Car brake. G. Gremm . . . . . .. .. .. . . . . . . . . . . . .  801 , 863 
Cal' brake, A. J. Hix . . . . . . . . . . . . . . . . . . . . . .  802,287 
Car coupling, G. A. Herma nso " • • •  801 ,868 to 801 , 870 
Car coupling, J. E. Nisbet . • . • _ . ,  • • • . . • • • . .  802,058 
Car door fastenpr, F. 'r. Hm:1':Hlan . . . . . .. 0 . "  802 , 041 
Car fender, G. F. Taylor . . . . . . . . . . . . . . . . . . .  802, 361 
Car platform tro?adle, hand, H. J. Allison . ..  802,064 
Car sand box, D. B. Keeports . � .  0 . . . .. . .. . . . . 802,168 
Carbureter, hydrocarlon en gine, F. W. 

Hagar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  802,038 
Carbllreter, hydrocarbon engine, _J. H. J ohn-

ston . . . . . . . . . . . . . . . .  . • . . . . .  . . . . . . . . .  . .  802.216 
Carpet streteber, R. D, WiIlilRlIls . .  , . • . . . . .  802.345 
Carpet SWf'eper, M. N. Knell  • • . . . . . . . . . . . .  801 , 882 
Cartridge, A. Mlcbele . . . . . . . . . .  _ . . . . . . . . . . .  80'!, 301 
Centrifugal separator, C. NOl1lstrom . . . . . . .  802 . 1 50 
Chair, F. J. Scherrer • . . . . . . . • • . . . . . . . . . . . .  802 ,089 

�::-�=================, i ( ' b a i l' ,  .1 . H .  Lawrence . . . . . . . . . . . . . . . . . . . . 802',22:l �\ Ch,lll<;e machine, T. I. Potter . . . . . . . . . . . . . .  SU2,2:3;; 

H. & S. 
Sound Box 

For Disc Talking Machines 
You cannot appreciate 
what is recorded 
on a D isc Record 
until you hear it 
reproduced with an 
H. & S. Sound Box. 

Clear, Loud, Brilliant, 
Natural Tone 

PRICE $5.00 
Made in Three Styles : 

No. 100 for Victor Tapering Arm Machines. 
No. 200 for Talkaphones. Old Style Disc Graph", 

phones. and all Straight Arm Machines. 
No. 300 for Zonophone Tapering Arm Machines. 

Apply to your dealer; if he does not 
keep them order direct. 

Order by Numbe> 
HA WTHORNB & SHEBLE MFO. CO. 

Dept. D, Philadelphia, Pa. 

An Ideal 
Xmas Gift 
for a MAN 

The VALET C hair is some
thing B m a n  
w i l l  prize and 
uee for YEARS because it fits a 
MAN' S  special 
n e e d s - w i l l  
Kf:����B�:���� night 
BS welJ Bs the t a i l o r 
could do it-and it's no ' 
more trouble th an to hang them u p. An adjustable shoe- --
tree holds the shoes 80 that you clln polish them while �eated. The Shoe Drawer oatches all the dirt-nothIng flsoap6S to muss up the room. The blacking brushes and poliBhin� oloths are right handy. but out of the way. An Improved hunger �upportB the 
�tt���:�::e

i
�f���ti:: a'it�l���!.

or out of shape. 
IT SAVES T H E  CLOTHES and at I •••• fllty cent. to one dol lar a waek In pre •• 'ng and shining bil ls. When not in use the VALET chair is a beautiful pieoe of. furniture and makes a comfortable Dress-t�rs��l�l�nrit�:u�!� :lir:�

o
�fliI6�1::d�U�f)d��I�:d in any wood or style 0' 'Inf_h to match ot'her furni .. ture. These. special orders, if for Xmas delivery. must be sent In at once. 10 DAYS F R E E  TRIAL-We will send you the 

V'A\'ET.chair9 f�elg�t paid, on approval. If you are 
not delIghted wlth It after 10 days, send it right back 
and get your money. FREE-Ask for handsome catalogue illustrated in 
colors, showing differtmt styles just as they are. 

_ HARDESTY MANU FACTURING COM PANY 8 9 9  FI_her Building • • Chicago, I I lInol. 

Easy to 
GRAND TAL KIN8 

MACHINE 

W E  TRUST YOU. Uses C01umbia or Victorre· cords. Given FREE with 2:> points including a Coon 
Song for selling only 39 packages Premium Bluing 
at lOc. Sent postpaid. Boys ana Girls write toaay. 

NEW YORK PREJtllUlJI co., Dept. 4, 1931 B'way, New York 

('hpese cahinet, Vil. S. Kauffman . . . . . . . . . . . .  801 , 8SU 
Cheest' cutter, H. F. DuGn . . . . . . . . . . . . . . . .  Su2 , 1 5 S  
Chlorates and bichromates, producing, A. E. 

Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802,20r; 
Cigar extinguisher and protector, A. E. 

Maclachlan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,300 
Clamp, T. H. Fairchild . . . . . . . . . . . .. .. . . . . .. . S02 , 20: l  
�linomcter, _'V, I-t. Bawden . oo . oo  • • • •  oo .. oo . .. . oo 802,071 
Clip. See Paper clip. 
Closet jujnt, W. E. Hinsdale . . . . . .. .. . .. .. .. . . .  802 , 07(; 
Clothes closet, M.  L. Henrioud . . . . . . . . . . . .  802 , 2 1 1  
Clutch and changeable speed and reversing 

gear mechanism, Seeley & Tolch . . . . . . .  802 , 1 7G 
Coal drill, C. W. Cowel l .  . . . . . . . . . . . . . . . . . . .  80 1 , 85;; 
Coal drill, 'V. H. Clarkson . . . . . . . . . . . . . . . . 802, 197 
Cock, gagp, F. 'V .  Leideckel' . . . . . . . . . . . . . .  801 , 88H 
Coffe(� strainer, A. R. Darragh . . . . . . . . . . . . .  802,01>3 
Collecting and preventing the dissemination 

of dust, L. S. van Wf'strum . . . . . . , . . . .  SOl ,})38 
Composition of matter, E. Wilde . . . . . . . . . .  801,f1)1 
Conduit and expansion joint therefor, under-

ground, Fales & Barnes . . . . . . . . . . . . . .  801 . 860 
Converting motion mechanism, E. C. Winters 802 , 1 2H 
Conveyer, O. D. Moses . . . . . . . . . . . . . . . . . . . .  ,s02 . 22H 
Cooking apparatus, can, .T. & N. G. Baker . 8Q2 . 2fi4 
Cooking vessel, G. W. Knapp . . . . . . . . . . . . . .  802, 220 
Copper matte, treating copper tops ill the 

refining of nickel. R. R. Maffett . . . . . . .  SIl2. 1 4R 
Cork pnller, J. Brown . . . . . . . . . . . . . . . . . . . .  802,2U[) 
fJorks in bottles, device for holding, J. P. 

Spang . . . . . . . . . . . . . . . . . • . . . • • . . . . . . . . . .  801 ,928 
Corn sheller, D. G. Eikenberry . 0 • • • • • • • • • • •  802 .273 
Cot or lonnge. spring, A. E. White • • • • . . . .  802 . 2;)0 
Cotton cbopper, G .  G. Col<liron . • . . • . . . . . . .  802 , 073 
Cotton cleaning and condensing machine, E. 

Reagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802, 1 1 4  
Cream coolpl' and aerator, M .  F .  Stadtmuller 801 , 929 
Cream separator, H. D. Zehrbach . . . . . . . . . .  801 ,mj7 
Cream separator, centrifugal, J. Laurell . . . .  801 , 997 
Crib and baby carriage, A. I-lJ .  WhHe . . . . . . .  802 , 24H 
Cultivating implement, F. 'V. French . . . . . .  802 , 036 
Cultiva tor, L. A. Randall . . . . . . . . . .  , . . . . .  S02,317 
Culvert, Se'NCl', and other pipes, mold for, 

J. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 1 , 91G 
Curative apparatm;, 'V. J. O'Donnell . . . . . . . 802,23i� 
Current motor, A. A. Morton . . . . . . . . . . . . . .  802 ,22H 
Current motor, al ternating, R. Lundell . . . . .  801 , 888 
Curtain fixture, W. N. Bebout . . . . . . . . . . . . . . 802, 180 
Curved figures, apparatus for scribing, F. 

H. Bissell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802,028 
Damper, J. S. Petermau . . . . . . . . . . . . . . . . . .  802 . \ 10 
Dentifrice. ]jJ. H. Gane . . . . . . . . • . . . . . . . . . . .  802,09n 
Diffusion Pl'OCf'RR, H. Schwarz . . . . •  oo • • • • • • • • S02 , 331 
Disinfecting dcvi,-:e , W. Dreyfus . • . . . . . . . . .  801 . S!)!) 
Ditching machine, C. P. Gable . . . . . . . . . . . . .  802,280 
DividerR, "7. A. Bernard . . . . . . . . . . . . . . . . . 801 , 965 
Door. A. C. Mortenson . . . . . . . . . . . . . . . . . .  ; .  SOl , 893 
Door doser, R. F. Downey . . . . . . . . . . . . . . . . . .  80 1 , 97:� 
Door operator, furnace, H .  Deadcrick . . . . . . 802 , 270 
Door rail, sliding, U. (-}, McQueen . . . . . . . . . .  802,081 
Door, vehicle, E. L. Morris . . . . . . . . . . . . . . . . 801 ,89� 
Dongh to the forms rC'quired for loaves, 

machine for automatically shaping 
masses of, W. G. Thomas . . . . . . . . . . . . . 802, OGl 

Dougnnut machine, Gray & Van Fleet . . . . .  802,207 
Dmvcl making machine, W. C. Farnum . . . . . 802 , 1 f.:--t-
Draft equalizer, E. A. Barry . . . . . . . . . . . . . . S02, 257 
Draft rigging, M. Kennedy . . . . . . . . . . . . . . .  801 , 8 8 1  
Drawing press, r. M. II. I",ange . . . . . . . . . .  801 , 99\:) 
Drlll, C. E. Stone . . . . . . . . . . . . . . . . . . . . . . . . .  802,OGO 
Drying and roasting furnace. Ballow & 

Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802 , 1 9 1  
Dye and making same, green-blue sulfur, 

Levinstein & N aef . . . . . . . . . . . . . . . . . . . •  802, 049 
Elastic wheel, C. j)L P. G. Lungwitz . . . . . .  802,050 
Electric conduction for vehicles, sYRlem of 

overhead, E. Banco . . . . . . . . . . . . .  . .  80'2, 09� 
Electric coupling, N .  Marshall . . . . . . . . . . . .  b02 ,052 
Electric torch, J .  C. Perry . . . . . . . . . . . . . . . . . . 801, 904 
Rlectrical distributer for gas engines, L. S.  

Chadwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  801 , 850 
Electrotype plate holder, E'. H. Hoffstedt . .  802. 28R 
Blevator mech&nism, J. Dillon • • . . . . . . . . . .  802, 074 
Engine, J. W. Sunderland . . . . . . . . . . . . . . . . 802, 122 
Engines, magneto-electric ignition apparatus 

for explosion, G. Honold . . . . . . . . . . . . . .  802 ,291 
Excavating apparatus, H. Buchlel� • • . . . . . . .  801 , 848 
Expressing press, .T. S. Frey . . . . . . . . . . . . . . 802,278 
Extension table, pedestal, C. W. J\hliiZ . . . . . 801 ,894 
Eyeglasses and spectacles, clip for, W. W. 

Hoffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SOl ,87fi 
li""astening means for skees, S. S. Andersen . 802 ,251 
E'eedlng device, sheet, H.  K. King . . . . . . . . . . 80 1 . 99"1 
Feeding machine, Rheet, H. K. King . . . . . . .  801 , 9!=l2 
Fencc post, McDaniel & McCallister . . . . . . . •  801 , 89�) 
li""pnce post, J. Jj�. Haffey . . . . . . . . . . . . . . . . . . .  802, 14:,.! 
Fence post, molded, T. H. Bradley . . . . . . . . .  801 , 845 
Fence weaving machine, G. W. WThittington SOl ,950 
Fences, end and corner post of, vVarner & 

Rudd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  801, 942 
II'ender; See Car fender. 
Fertilizer distributer, P. A. Whitley . . . . . . .  802,342 
Fertilizcr distributer feed mechanism, D. 

B. Merrell . . . . . . . . . . . . . • . . . . . . . . . . . . . •  802 , 3G8 
!,'ile cabinet, G. S. Buck . . . . . . . . • . • . . . . . . . •  801 , 847 
I" ilter, force, �rohnson & Howell . . . . . . . . . . . .  802, 105 
[" ilter, metallurgical, C. Manuel . . . . . . . .  , .  802,242 
Filtering dam, G. W. Durbrow . . . . . . . . . . . •  802 . 1 83 
Fingpt' devel Jper, individual, L. B. Beall . . .  8,02 . 026 
Finger ring, ornamental, L. E. Sadler . . . . .  802 , 326 
Ij�ire alarm operating device, Nf'stor & Moch 802, 1 72 
Fire alarm or signal, J. A. Cl:ase . . . . . . . . . .  802 , �6() 
Fire eReape, C. W. Anderson . . . . . . . . . . . . . .  802, 25:l 
li""ire extingniRhl?r, T. F. Handly . . . . . . . . . . .  802 , 208 
Firearm, R. Ii�rommer . . . . . . . . . . . . . . . . . . . . .  802 , 279 
Firearm, automatic, C. Freeman . . . . . . . . . . . •  S02,03:1 
Firearm, magazine, C. H. A. F. L. Ross . .  802, 117 
Fireproofing compound, W. D. Patten . . . . . . .  80� , Bl 1 
Fishing rod, Kunze & Keeley . . . . . . . . . . . . . .  801 . 884 
Fishing rod finger grip, A. W. Bishop . . . . . .  8O:.:!' , 027 
Plow register, C .  M. Allen . . . . . . . . . . . . . . . . .  801, 83:; 
Flower pot support, W. T. McQueary . . . . • •  S02, 171 
Fluid pressure brake. M. W. Hibbard, 

802,285, 802,286 
------------ Fluid pressure brake system, automatic, J. 

S. Bubb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802.094 Will Earn For You 
$ 1 0 0 A DAY 
It will ::3Ptn sugar into cotton 
candy, any color or flavor. 
A chIld can operate it. 
List of Foreign Agents advertised in 

this paper eve1'y other week. 

Cotton Candy Mach i n e  Co . , 
50S We!!it 8th Street, 

New York. U. 8. A. 

SPARK COILS 
Their Construction Simply Explained 

Sdentific Atnerican Su ppletnent 1 60 dl "scribes t.he making of a lJ1l-inch spark 
coil aT'd condenser. 

l'ocientific A tneri{'an Su ppleDlent 1 5 1 4  tells you how to make a coil for gas· 
engine igniti. ,no 

Scientific Atnerican Sn ppletnent 1 5 22 explaiPA fu l < y  the construction of a 
� u�p.-spark coil and condenser for gas-engine 
IgnItion. 

Sl'ientific Atnerican Suppletnent 1 1 24 describes the construction of a 6-inch spal k coil 
Scientific Atn .. rican li' n pplem cnt 1 0 8 7 gives a full a ccount of the making of 

an alternating current coil giving a 5-illCh 
spark. 

Scientific ADlerican S u ppl etnem t 1 52 7  describes a 4-inch spark coil and con
denser. 

!ii(·ientific Atneri{'an Suppletn e n t  1 402 g l v�s data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 
will be supplied for 70 cents. 

Any single copy will be mailed for 10  cts. 
MVNN ®. COMPANY, Publishers 

361 Broadway New York 

}i�olding machine, H. 1(. King . . • . . • . . . . . . . .  801,994 
l!'olding machine punching IDecbanism. H. K. 

King . . . . . . . . . . . . . , . . . . .  > _ _  • • • • • • • • • • • •  80 1,993 
Fuel mixing device for gas engines, H. .f. 

Smith . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  801 , 027 
Furnace, W. L. Forster . . . . . . . • . . . • . . . . . .  801 ,�77 
!,""urnace, J. A. Herrick . . . . . . . . . . . . . . . . . . .  802, 102 
Furnaces, bell opera ting and controlling 

mpchanism for blast, .J. P. CoIeman . . . R02,0:W 
Fuse plug, elcetrical, (i-. n. Thomas  . . . . . . . .  8o-2 ,2�16 
Gallery, shooting, W . . J. Bowerman . . . . . . . .  801 , 844 
Game board, 'V: G. raxton . . _ . . . . . . . . . . . . .  801 . 98:l 
Garment fa stening. F. C . Dulac et a1 . • . • •  S01 , 974 
G'arment hangf'r, portable, A. M. rI'ayloL' . . .  S02,24f) 
Gas burner, incandpscent, T. I'�. Kput . . . . . . 802,2H � 
Gate operating dcvice, C. W. l\-fcl\fastel's . . . 802 , 307 
Gear for internal combustion engines, valve, 

F. 11. Rites . . . . . . . . . . . . . . . . . . . . . . . . . .  802, 021 
Gear rims, making, II. Y. B. Duff . . . . . . . . .  801 , 85G 
Ge-aring, cbangen ble, J. l\l. Billingsley . . . . .  802,259 
Gearing, changeable speed, - 0. V\7. Johnson . 802 , 1 46 
Gold saving apparatus, .T. A. Clal'lc . . • . . . •  801 , 96,s 
Golfing club and appliallce, J. R. llrown . . . .  802.264 
Grain binder headboard, C. A. A. Rand . . . .  80l ,BOn 
Grain elevator and dump, D. Otto . . . . . . . . . . �n2,�09 
Grapple, Geerkpn & Caillouet . . . . . . . . . . . . . 802,2RJ 
Grinding machinc, W. & Ii'. Dorey . . . . . . . . .  801 . 854 
Gun, breech�loading' breakumvn, A. H . . }I'nx . 80 1 . 862 
Gun carriage, W. S. Isham . . . . . . . . . . . . . . . . 811 , 877 
Gun mount. M. C. Taylor . . . . . . . . . . . . . . . . .  802 , 1 2:1 
Gun Sight, J. J. Pric . . . . . . . . . . . . . . . . . . .  802,2T7 
Guns. ejectol" me�hanism for breech loading, 

G. W .  Roy . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,088 
GUllS, single trigger mecbanism for double 

barrel , H. Price . . . . . . . . . . . . . . 0 • • • • • • • •  802,3 1 4  
Gymnasium apparatus, A. J .  Thornley . . . . . 802,33R 
Hair clipper, G .  H. Coates . . . . . . . . . . . . . . . . .  802 , 070 
Hammel', pneumatic, J. �Vlurphy . . . . . . . . . . . R02, 30;; 
Hammel', po\ver, O. B. Reynolds . . . . . . . . . . . .  802 ,:"!J n 
Harrow, R. 1,\ Price . . . . . . . . . . . . . . . . . . . . . .  802, 1 ] 2  
Harrow, E. C. Roades . . . . . . . . . . . . . . . . . . . . 802 , 1  Hi 
Harrow, H. Rmvan . . . . . • . . . • . . • . . . . . . . . . . .  802,824 
Harro\v, disk, L. Case . . . . . . . . . • . . . . . . . . . .  802,O(j8 
Harvester, bpet. L. Stimart . . . . . . . . . . . . . . . . 801,U31 
Harvester binder, E. A. Johnston . . . . . . . . . . 801 ,986 
HarVPstf'r elevator, C. A. A. Rand . . . . . . . . .  801 , 9 1 0  
Harvester reel drive mechanism, C,  A. A. 

Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801,908 
Harvester sf'lf-binder, E. A. Johnston . . . . . . 8:11 , tlSS 
Hasp lock . 'r. C. Prouty . . . . . . . . . . . . . . . . . . . . 801 , 907 
Hat fastenpl'. E. Schad/:'li. Jr . . . . . . . . . . . . . .  801 . 9 1 8  
Hat fastener, H. 'G .  'l�aylor . . . . . . . . . . . . . . . .  802,3�() 
Hay baler condpnser, F. A. RyO]( 'r  . . . . . . . .  802.32!1 
Hay rake, H . .  J. Fishel' . . . . . . . . . . . . . . . . . . . .  801 , 975 
IIay s tacker, J, Jorgensen • • . . • • . . • • . • • • • •  802,217 
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Valuable Books Hay, straw, etc. , machinery fol' pressing, T. 
J. Corning . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,156 

Head motion, H. D. McLeod . . . . . . . . . . . . . . .  802,016 
Heating composition, Bamberger & Bock " . 802,25G 

J U lS'l' P U B LI 8HED 

Scientific American 
Reference Book 

1 2mo. il 1 6  PalCes. Ill nstrated. ti l:olored 
Plates. Price t H . 5 " ,  postpaid 

'I'he result of the queries of tbree generations of readers 
and correspoudents is crys/"ul· 
lizpd in thiS book, which han 
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for mont hs. It is indispensa· 
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and is much ILore complete 
and m o r e  exhaustive than 
anything of the kind which 
has ever been attempted. The 
. •  ScientifiC American Refer
ence Book " has been compiled 
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ri;Irci��ri�;edl:Io��fi��t ��a; 
been drawn from over one ton 
ot Government reports alone. 
[t is a book of every(] ay reler
ence more useful than an en
cyclooedia, because you will 
find whr.t you want in an in· 
stant in a more llondensed 
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tbe SCIF.NT I IJ' 1 C  A MER I CA N  to pretsent to the purchasers 
of this book a remarkable R!Zgregation of information. 

Home Mechanics 
for Amateurs 

Heating fUl'uace, Ii' , Keruan , . . . . . . . . . . . . .  802,295 
Hide OL' leather working machine, F. .T. 

Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,084 
Hides preparatory to tanDing, apparatus for 

treatillg, J. W. Deckert . . . . . . . . . . . . . .  802,la9 
Hinge, Hoor, W. M. Potter . . . . . . . . . . . . . . . . .  8U2,313 
Hoe attachment, S . J. Garner . . . . . . . . . . . . . .  801 ,978 
Hoisting apparatus, J. W. & B. Haley . . . . .  8u2,039 
Hoistlllg jack, �'. H. Roe" e . . . . . . .  8U2,323 
Hoisting machine, R. W. Basom . . . . . . . . . . . .  8U1 ,838 
Hoisting mecbanism, D. W. :Smith . . .  802,023 
Husking macbine, O. C .  Moote . . . . . . . . . . . .  8U2,227 
Ice shaver, L. Olson . . . . . . . . . . . . . . . . . . . . . .  802,308 
Inhaler, A. {le Trey . . . . . . . . . . . . . . .  802,339 
Iusulator, tree, C. 'V. Dunton . . . . . . . . . . . . . .  802,096 
Iron aud steel, compound for coating, N. A. 

Bibikov . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  801,842 

�����I s���el.�i'�li��.� 11,�C�Yde . . . . . . . . . . . . . . .  802,045 
Jewelry, article of, J. B. J. Cbaumet . . . . . .  802,267 
Jigger, dyer's, Ht'!rminghaus & Gruschwitz . .  801,871 
Juuction box, '1' . J. Murphy . . . . . . . . . . . . . . . .  801,895 
Knitting machine, B. T. Steber . . . . . . . . . . . .  801 ,930 
Knittiag machine, fashioning, H . .  Janssen . .  801 ,984 
Knitting machine needles, making, Dodge 

& Currier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,141 
I .. adder, li'. T. Newton . . . . . . . .  � . . . . . . . . . . .  802, 017 
Lamp attaching implement, incandescent, S. 

Olafson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  801,()02 
Lamp burner, C. 1. Miller . . . . . . . . . . . . . . . . . .  8u2,055 
Lamp, electric arc, E. Viale . . . . . . . . . . . . . .  801 ,939 
Lamp, vapor burning, J. Heilbron . . . . . . . . . .  802,355 
Lant( fn, A. F. Prabm . . . . . . . . . . . . . . . . . . . .  802,085 
Ledgers, temporary binders, files. and the 

like, lock for loose leaf, G. Higginson . .  802,044 
Leg brace, R. R. Norwood . . . . . . . . . . . . . . . . .  801 ,901 
Lens, E. A. Trapp . . . . . . . . . . . . . . . . . . . . . . . .  801 ,935 
Level, plumb, W. H. Gray . . . . . . . . . . . . . . . .  802,162 
Life preserver, chair, Kuhnen & Spader . • . .  802,221 
Life preserver, chair to he used as, G. 

Fen trick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,275 
Lime and lime-containing substances and cer� 

tain novel products of said process, pro-
cess of slaking, C. Ellis . . . . . . . . . . . . . . . .  802,354 

Linotype machine attachment, C .  J. O'llrlen 8u2,lub 
Liquids from tins, tap for drawing off, J. 

Helleur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,363 
Loader, coal or ore, W. C. Whitcomb . . . . . .  801 ,948 
Lock, F. J. Vieweg . . . . . . . . . . . . . . . . . . . . . . . .  802,062 
Lock, C. Salviolo . . . . . . . . . . . . . . . . . . . . . . . . . .  8u2,240 

This book bas achieved an unparalleled success in one Lock, M. F. Walck . . . . . . . . . . . . . . . . . . . . . . . .  802,341 
t';���f

a
4�&o�O�i��Cb�� ��� Lock, hook, E. Weit . . . . . . . . . . . . . . . . . . . . . . 8U2,343 
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sncb a low price. It tells I Loo� weft tenSlO? means, H. S. � urminger 8oo ,18? 
hew to make things the Lubr�cants, exammation of, 1(, WIlkens . . . .  801 ,95� 
right way-tbe , . only " 'flay Lubr�cator, J. R. Markle . . . . . . . . . . . . . . . . . .  802,008 
-at small expense. It will LubrICator, A .. R. llehnke .. . . . . . . . . . . . . . . . .  802,072 
prove of value to you- Ma�nehc separator, Wet�enn & WIlkens . .  801 ,947 
much more than you real - MaIl bag holder, R. B. RICe . . . . . . . . . . . . . .  , .  802,320 ize. Do tbing's with your Mattress, antisore, E .  Lambotte . . . . . . � . . .  801 ,885 
hands. Send for a circular Measuring instrument, electric, 1\1. M. Wood 802,13U 
giving contents-the circu- Measuring machine, }I\ J. Perkins . . . . . . . . . .  802,109 
lars cost only a cent the Messages, machine for coding and decoding, book $ 1 .50 postpaid. If the J. S. Beeman . . . . . . . . . . . . . . . . . . . . . . . . .  801 ,964 book c01)ld meet you fnce _Metal handling 'device, H. Aiken . . . . . . . . . . .  802, 1�J to face you woul� be t.he Metal spinning apparatus, E. Olden busch . . .  802,082 
r:��et'o �3iiI��seis r�rll�\;:� l\��n�ng appar!1tus, R. Baggaley . . . .  802,348, 802,349 
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:I�6 Eng" avings Price $1 . 1> 0 Molding . machine, B . F. Potter . . . . . . . . . . . . . 802,234 
Mop wrInger, J. A. White . . . . . . . . . . . . . . . . .  801 ,949 

TWENTY =THIRD EDITION Motor starting device, explosion, W. Hag-
spiel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,284 
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By GEORIlE n. HOPKINS 

Reviseli "nd Greatly Enla'·ged. 2 Octavo Volumes. 1,100 
Paues. 000 IIl Hstratwlls. Cloth Bound, Postpaid. 

$5.00. Hal! Morocco, Postpaw. $7.00. 

E 1{ P �l lU M 1J] N T A I, i;ClENCF. i. so wel l known to 
mallY of OUI· readers t bat it is bardly nece�sary now to 
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deCid ed some months 
ago that It would be 
J1ecessary to prepare a 
new edition of this work 
in ordtl'r that I he many 
wonderful di�coveries 
of modern times might be ful l Y  described in its 
pages. Since the last 
edition was pubHshed, 
w o n d e r f u J  develop
ments in wireless tete
gral,by, 1'01' example. 
have been made. It 
WHtl> neces:sary. there
fore, that a good deal of 
new matter should be 
a ' ld«:>d to 1 be work tn 
urder to make it thor
oughly up-to�date, and 
with this object in view 
'--o rne 200 pag-es have 
been added. On 3.<:
COUllt of tbe increased 
size of the work, it bas 
been necpssary to divide 
it into two volumes, 
handsomely bound in 
buckram. 
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The Scientific American 

Mouth prop, J. B. Besant . . . . . . . . . .  801 . 840, 801 , 841 
Music leaf turner, H. L. Wilson . . . . . . . . . . .  801 ,953 
MUSic roll, C. D. Haskins . . . . . . . . . . . . . . . . .  , 802, 189 
Needle, Miller & Gilmore . . . . . . . . . . . . . . . . . .  802,010 
Nozzle, syringe, S. B. Shiley . . . . . . . . . . . . . . .  80l , 924 
Oil applying device, C. S .  Young . . . . . . . . . .  801 ,955 
Oil cake trimming machine, A. W. French, 

802,034, 802,035 
Oil from wicks, burning, J. li'. W. Jost . . . .  801 ,878 
Oi l separator, J. N. Sturner . . . . . . . . . . . . . . . .  802,243 
Oiler, axle or wheel, Laufrer & Gallagher . .  802,298 
fJl'P separator, magnetic, R. R. Moffatt . . . .  802,170 
Organ pneumatic coupler" J. Slawik . . . . . . .  802,333 
Packing expanding device, Johnson & Mc-

Dermott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  801 , 985 
Packing, metallic, J. Bad�ker . . . . . .  801 ,959, 801 ,960 
Paddle wheels, gearing for feathering, J. 

S. Hillyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  801,982 
Painting machine, D. Reyam . . . . . . . . . . . . . .  802,318 
Paper clip, A. S. Brooks . . . . . . . . . . . . . . . . . . .  802,262 
Paper folding machine, Nind & Julyan . . . . .  802 ,057 
Paper holder, J . J. McNamara . . . . . . . . . . . . .  801 , 897 
Paper holder, roll, J. E. Hill . . . . . . . . . . . . . .  802, 145 
Paper, machine for hanging wall, L. D. 

HOWl'II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,292 
Perfora ting machine, wire, C. Andersen . . . .  802,253 
Perforating machines, etc. , contact device 

for electrical, D. Stockman . . . . . . . . . . .  801 ,932 
Phonograph recorder, O. L. Hibbard . . . . . . .  802,212 
Phonographic record, M. Bryant . . . . .  802;135 
Photograph, colored, L. Schill . . . . . . . . . . . .  8u2, 02� 
Piling, metal SLeet, J. R. Wemlinger . . . . .  801,946 
Pipe band fastening. A. W. Higbt . . . . . . . .  802,213 
Pipe cutting tool, Ii' .  A. Headson . . . . . . . . . .  801 ,866 
Pipe hanger, Robinsoll & Conway . . . . . . . . . .  802,087 
Pipe wrench, G. M. Gealy . . . . . . . . . . . . . . . . .  802 , 187 
Pipes, device for stopping leaks in, T. P. 

Fitzgerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,276 
Pipes, etc . ,  hanger for, W. Houghton . . . . .  802,103 
Piston head, C. M. Seitz . . . . . . . . . . . . . . . . . . .  802,327 
Planter discharge chute, corn, W. L. Beall . 802,066 
Planter marking attachment, corn, Barnett 

& Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . .  801 ,()62 
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vlsed and enlarged, I McNulta . . . . . . . . . . . . . . .  ' . . . . . . . . . .  ' . . . . .  ' 801 , 898 
9 0 0  New Form ulas.  Press, F. L. Wbite . . . . . . . . . . . . . . . . . . . . . . .  802,128 

Pressure regulator, E. V. Anderson . . . . . . . .  802,132 
The work is so arranged Printing accent or letter former, G .  W. 

as to be of use not only to Dettner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,272 the speCialist, but to the Pruning saw, C. T. Holmes . . . . . . . . . . . . . . . .  802,290 
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r oJfJC����:t: �lll Pump valve, T. Giller . . . . . . . . . . . . . . . . . . . .  802 ,037 

be sent on appl icatioll. Pumping apparatus, oil well, E. L. Gosse . .  80] , 98] 
'rhose who already have Punch, pricking, C. E. Traxel . . . . . . .  " . . . . . .  802,247 tbe Cye10pedia may obtain Purse and handkerchief Lolder, combined, 

the R. K. Hohmann . . . . . . . . . . . . . . . . . . . . . .  802,289 
1 9 0 1  APPEN D I X .  Quantity meter, R. Schmidt . . . . . . . . . . . . . .  b')2,328 

I h $1 00 
Hadiator, J. D. Il:arnaghan . . . . . . . . . . . . . . .  802,294 Price, bo�g.:i��i� .ot . .  Radiator disks, die for forming, B. Briscoe 802,029 

_________ 
Rail joint, C. B. Rush . . . . . . . . . . . . . . . . . . . . .  802,174 

MA G I C Stag e  I l l u s i o n s  a n d  Scient ific D i ver
s i o n s ,  i n c l u d i n g  Trick Photog raphy.  

Thi8 work appe�s to 
old and younl? alike. and 
it is one of the most at
tractive boliday books of 
the year. Tbe illUSions 
ar� i11ustraterl by the 
big-best ' �lass of engrav
ings, and tbe exposes of the tricks are. in many 
cases, furnished by the 
prestldigit.ltenrs t h e  m
selves. Conjuring, large 
stage tllusions. tire-eat
ing, s w 0 r d-swaUowing, 
ventriloquis� m e n  t a )  
m a g  1 c ,  ancient magiC, 
automata, curious toys, 
stage effects, photograpa
ic tricks, and the projec
t ion of moving photo� 
graphs are all well de
scribed and illustrated. 
maki� a band!-lome VOl
ume. It i s  t a s t e f u l l y 
printed and bound. A c
knowledged hy the pro
feSSIOn to he t e Stand
ar.1 W Ol·k on Magic. f ly A. A. HO PKINS. 568 pages. 420 i I Ius. Price $:J.1i0. 

MUNN & CO.,  P u b l ishers,  3 6 1 Broadway, NEW Y O R K  

Railway, ell'vated, J. W. Abenethy . . . . . . . .  801 ,832 
Railway road beds, apparatu 'J for ballast-

ing, G. H. Cravens . . . . . . . . . . . . . . . . . . .  802, 157 
Railway switch, J. J. Clark . . . . . . . . . . . . . . .  802 .063 
Railway swltrh, J. M. Powell . . . . . . . . . . . .  802,236 
Railway switch. overhead, if. Schraudner . . .  802,119 
Railway tie and heating device therefor, C. 

C. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . .  802,196 
Railway ties, tie cap for metallic, A. P. 

Bamberger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,092 
Railway wagons and the like, compressed 

air brake for, C. Luyers . . . . . . . . . . . . . .  802,051 
Rake and stacker, combinpd, Schenck & 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,241 
Hatchet wrench, A. Wood . . . . . . . . . . . . . . . . .  801,954 
Receptacle closure, hermetic, W. A. Lorenz, 

802,001 to 802,003 
Reducing metals and making alloys, H. S. 

Blackmore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802.153 
Heel, Kleinmln & 'I.'olke . . . . . . . . . . . . . . . . . .  802,219 
Rifle cleaning rod, F. E. Muzzy . . . . . . . . . . .  802,014 Roasting furnace. F. E. Marcy . . . . . . . . . . . .  802,007 
Rock crusher and pulverizpr, A. Scott . . . . . .  801 ,921 Rolling apparatus, Lambert & Cardozo . . . . .  802,048 
Hotal'y engine, Misner & Mallal!eu . . . . . . . . .  801 ,891 Sanding device, A. L. Moss . . . . . . . . . . . . . . . .  802,230 
Sash fastener, S. F.  & D. E'. Myers . . . . . . .  802,304 
Sash frame and sash. J. G. Rosehoom . . . . .  802. 1 16  Sash frame and sash, R. G. Holzer . . . . . . .  802,1 f,g Sea froid platform, E. Van Etten . . . . . . . . . . . .  802,126 
Screw driver. H. Tiardoks . . . . . . . . . . . . . . . .  802,248 
Scrnb hrusb , mop, aUfl wringer. cowbined, 

E. Hilker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,214 

Hair Culture 
You can tell by a few minutes' 

use of the Evans Vacuum Cap 
whether it is possible for you to 
cultivate a growth of hair by our 
process, and we w ill send you the 
apparatus to make the experiment 
without expense on your part. 
If the Evans Vacuum Cap gives 
the scalp a pleasant, tingling sen
sation and produces a healthy 
glow the normal condition of the 
scalp can be restored, and a three 
or four minutes' use of the Cap 
each day thereafter will, within a 
reasonable time, develop a natural 
and permanent growth of hair. 
If, however, the scalp remains 
w hite and lifeless after the Cap is 
removed, there would be no use 
to give the appliance a further 
trial . The hair cannot be made 
to gro w in such cases. 

The Bank 

The Evans V acuum Cap is sim
ply a means of getting the un
diluted blood to the hair roots and 
in a normal supply, and it is  the 
blood of course that contains the 
only properties that can m aintain 
life in th e hair and induce it  to 
grow. We have p roven the virtue 
of the Evans V acu um Cap, and we 
show our confidence by placing 
the invention on a basis whereby 
if satisfactory results should not 
accrue from its use, this company 
would lose express charges both 
w ays on the shipment as well as 
any wear or tear that might occur 
to the apparatus while on trial . 
Any bank or banker in the United 
States who has m ade investigation 
will testify as to the validity of 
the guarantee issued on the Evans 
Vacuum Cap. 

Guarantee 
We will send you, by prepaid express. a n  Evans Vacuum Cap, and will allow you ample time to prove irs virtue. 

All we ask of you i� to deposit tbe price of the Cap in the Jefferson Bank of St. Louis. where it will remain during 
the trial period. subject to your own order. If you do not cultivate a sufficient growth of hail to convince you as I.U 
the efficiency and practicability of this method. simply notify the bank and they wil l  return your deposit xu full. 
We have no agents, and no one is authorized 10 sell. tlffer for sale or receive money for the Evans Vacuum Cap. 
All Caps are sold under the Bank's Guarantee. and all money is sent direct to the Jefferson Bank. 

A sixteell-page illustrated book will be Se1lt you 011 request, postage prepaid i1tfull 
EVANS VACUUM CAP CO. , 1 0 1 2  Fullerton Building, St. Lou!!' , U. S. A .  

. .  _ ---- ---- ( Crescent Machinery 
QuaUty and Frice, both right· 

BAND SAWS , J ':I I NTERS,  SAW T A B L E S ,  

F o r  Home, Store and Street 
We also maDufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seyen hours ONE CEl\T. No 
"'·ieks . No �moke. 1\0 Odor. 

i!;;;i:&;;;':'� BA�! D  SAW B L A D E S  

Absolutely safe. THEY SELL A T  SIGHT. 
Exdusive territory to good agents. I:!r'Write for 
cat!l.logue and prices. ChiGago Solar Light Co.Dep' G, Chicago 

Catalollue telis the rest 
THE 'JRE8CEN T JUAClIINE co. 

280 Main Street. l.eetonla. 0.,  tJ. 1'iO.. A. 

I NIDW  MOBBS NOW READY I 
Every model of the Remington Type

writer has been a success. There 
never was a Remington failure. 

The New Models represent the sum 
and the substance of all Remington 
success-plus 30 years of experience in 
typewriter building. 

We will be glad to have Remington Typewriter 
you call at our office and 
see the new models or send C for i l lustrated booklet de- ompany R;I scribing the new features. 

m 3�5-327 Broadway, New York 

mBB��mE<IClI<E€[6EE{€{ II 



350 Scientific AD'lerican 
�:==================� I Seed planter and fel'tHizer distributer, .l A .  
fr- -" BOl1chillon . . . . . • . . • • . . •  � .  . . . . . . .  . . .  . .  802 , 2 0 1  

Seesaw, m u l t i p l e ,  H. "\Vhiteomb . . . . . . . . . . . .  x02, 1 :'!'1 
Separatlug py t'l'llOtite from ('hal('op�ydte a wl 

Suitable for pleasure cars at 
speeds up to 5 0  miles an hour. 

gangue, .f . � .  Judson . . . . . . . . . .  k(U , 87�� 
Sewing m:.l('h iIlP feeding medl ,ill i SJIl , \V . C .  

lTl'cP . . . . . . . . . . . . . . . . . . . . . . . . .  S02 . 0HS 
Sewing machine trirnrnel', V .  vV. G1ovt'1' . . . .  S(j 1 . H�O 
Shaft coupling, l�'. J.  Creque . . . . . . . . . . . . . . .  �02 , 2 6n 
ShaH lining ring and tubbing', W .  H. Heist' b02 , 2 1 0  
Shafts 0[' similar Reticles, machine 1'01' turn-

iug crank, J .  fl'. )loltl'Up ' "  . . . . . . .  .s02, O iJ 
Sltl'Hl'H, spring-uctuatf·d lllPuns fot' I uc reu sillg' 

the tension bct\yeen the bladc'l":>  of, 1l . 
L. Hopkins . . . . . . . .  . . .  . . . KU2 , l t).t 

Sltl'(· t  feeding 11lacllinC' ,  O. �. Heye r . . .  �tJ2 , 1.sJ 
Shoe d1'es8, A .  g. l\1eQui8toll . . . . . . . . . . . . . . �Ul , HUH 
Shops, maldng, Jj'. Engel . . .  _ _  . . . . . SD2 , 07f) 
Shooting apparatus, ('attIe, B. lh: h t' . . .  SOl, .s:m 
RllovPl teeth, detachable llo i u t  for vo wer ,  

,J. 'l'l'eaey . . . . . . . . . . . . .  , . . . . . . . . . . . . S02, 1 7.'-; 
Show ease. F. \Veber . . . . . .  :-cl01 , H44 
S j gl1 aud a dllating nwatls therefor, dlHuge-

ah1e, D .  O .  Pobi . . . . . . . . . . . . . . . . . . . . .  8(}1 , �)orl 
SigH ,  electric, ;r. Ij. Da\ve8 . . . . . . . . . . . . . . . .  802, 201 
Sig'lIali llg-,  fog _ distallee, .T. Patten . . . . . . . . . .  802 , 020 
Sledge, cycle, .r. Bnldauf . . . . . . . . . . . . . . . . . . �02,2r;r) 
Sl0tWe fastellf.' r, :\1. ;r. Bender . . . . . . . . . . . . . . 802 . 2Gk 
Slitting machine for cutting [-;110et uwtal c a l t -

hody blank s ,  rohu',Y, ]f. Hndolplli . . . . . .  SOI , H ]  Ii 
Smoke guard support,  8 . \V alker . . . . . . . . .  ,":;Oi , H4IJ 
Soot cleaner for boilPt'f:i .  \V. Ekllf 'l l l(' l'g;el'. 

SOl . 8G7,  SOl , 8GS 
Soot colledo!.' and smok(; pUl ' ili( ' J' ,  A. 

Z aelmriu s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S l H , nrIU 

No pUllctures or tire trouble ; Ji'. A. G e l'ling . . . . . . . . . . . . . . . . .  . 
just plain pl easure in using �!�r���h;�1l��';��1���1;>L?\\��oii�;� � : : : :  
them. Squar(', !level, C.  n .  P U l'llell  . . . . . . . . . . . . . 

Stalk puller and ('ut tpl' ,  cOln iJined, lJ. L. 

l:-l02 , 282 
K02,077 
S02 . 1H1 
802 , ()8;� 

� 
Sllt'ed controlling' ami reV(�rsillg IlH-'eli u n i :-311J, 

Swinehart CHncher Tire and Rubber Coo Paln",r . . .  . . . . . . . . . . . . . . . . . . . . . . 80� , ::1 1) 
Htall bottOUl , n. N e w a ll . . . . .  . . . . . . . . .  gOI. !)(jlj 

AKRON, OHIO. Steam aud water Inch'r n l l d  llJ01UI', ,A. n.  
�I C a l'peHh�l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801 , 84U 

��:::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::;::::::::::::::::���"J S teallt iJoiler [p('(li ng appar:l t u R, \V . J-. PiL'I{-
_ el'i l lg . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . .  �j)l , !��t� 

The time to put out a fire is at the start 
-a few minutes' delay and it is beyond con
trol, then what ? Loss of property. loss of 
business, and perhaps loss of life. 

Prevent this with 
Badger' s Fire Extinguisher, 

it will put out any kind of a fire at the start 

BADGER FIRE EXTINGUISHER CO. SO Portland St., Boston, Mass, 

Our Sectional Filing Cabinet 
For Blue Prints 

Stea n trap . F. Buson • . • • .  .'-;11 1 , :-<'._) / 
S teering gea l' , W A .  L,nv . . . . . . . . . . . . . . . .  K02 , ;mG 
Stirrup attaehllw n t .  .J. J�ug-lpha l' t . . . . . . . .  :-<'02,2 74 
Stool,  folding e a m p ,  11. B n�il1ing . . . . . . . . . .  SOl , UHf) 
Storage bin, A. K B r o w n  . . . . . . . . . . . . . . . . .  8()�, 26a 
Store serviee apnal'<l luS, C . . J. --'liller . . . . . .  SOl, SHO 
Su1fids, s(>Il3ra_ tillb u i c l{el and ('U1l1)(;I', A. 

l\lonell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
S winuning' apvlianec. l� . . J. I\Jd(Htrick . . . .  . 
Hyringe, U. H,phmaull . . . . . . . . . . . . . . . . . . . .  . 
'l'-sqUUl'P damp, K. Dougall . . . . . . . . . . . . . .  . 
'Tahle decoration, \V. C. Codm an . . . . . . . . . 
'J'alking maehine sound box , g. L. G ibson . 
T n l'g'l·t ,  aeri a l ,  lIeikl�:-3 & Clippi nger . . . . . . . . 
Target, llying, E. D. Nehrnitt . . . . . . . . . . .  . 
Tel('grapby, multiplex Sy�t(,Ill o f .  G. A.  

H02 ,OI� 
H()2 , aOG 
HOl,D12 
k(}2 , 2Q:: 
802.2()8 
801 , !)7H 
H01 . SG7 
802 , :J�!J 

(; a l'dwclI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 1 , 9G7 
]\:1('pho11e :'llld oUWl' \\' i ] ' ( '�  to it lB!llator�, 

lIeviee fo]' attachillg, .\l cDalli c ' l  & Hurl' . .  
TelephOlH:,  portabl(' .  vV- .  � . Clark . . . . . . 
rrelephonl' system, J<l. J. JIall . . .  . .  
�remperatul'e. prod u c i I l g  fiam('s of h ig h ,  K .  

802, O ]J) 
SOl , 8 5 1  
801 , 86,1 

T\:uppers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80.2, 297 
Thr'paded jlart::; te eaeh ()theI' ,  fix in g , II� . T. 

Dyshc . . . . . . . . .  . . . . . . . . . . . . . . . H02 , :1 :3"" 
rl'ilting' fUl'lmee. F .  H .  rrl'pat . . . . . . . . . . . . . . 802 , :1 51 
Timepipep dial t r a i n ,  lL II. Ithoud::L . . . . . . 801 , 91 4  
Tires a n u  t b e  lik(' ,  apparatus f o r  1Il01il illg' 

rubher, .1. L. U. 1).r k(,8 . . . . .  802 , 159 
'.l'ireH, metallie trl'ud for re.silicut, \V. C .  

LYOll . . . . . . . . . . . . . . . . .  . .  
Toi1(�t :seat attachment,  :r . \- .  J\Jut te:-3011 . .  . 
'1'001, bush , 'V. H . Van S iekPl . . . . . . . . . . .  . 
'1'001, combin a t i oll, A. C . S m i t h  . . . . . . . . . .  . 
Tool holder, C. \V. Grant . . . . . . . . . . . . . .  . 
Tooth, H l'tifieial, C. Hanhe . . . . . . . .  . 
Toy, 1 .. . H. B i x l e r  . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, 1'l0ufHling. 1\1". B. Holmes . . . . . . . . . . . . .  . 
Toy h o o k  and ladder truek,  H. '1' .  J\:iu g:-;-

S02. 005 
802 , 1 0G 
S O l , n:n 
8()2 . a:J4 
802 . 206 
SO l , !Jll 
802 , 2m 
801 . t-J7 ( i 

hury . . . .  . . . . .  802 , 2!JIJ 
is built in sections so sections may be added 'l'oy hoop, musical ,  .T. HuutpI' . . . . . . . . . . . . . .  802, 0·78 

from time to time as required. \Ve also '�:�:�:���{�'�·ly��al��t.e�;�
iO

�e !t����'5t: .
O

·
l
: ·  ;li;l'�);l' . f'��' l:-102 , (HU 

carry a full line of various styles of D raug-ht- overhead, A .  E .  Brown . . . . . . . . . . . . . . . . kU2, 1 : :4 

in� Tables. Elue Print Frames, etc. 

Send for Catalogue o r  ask your jobber. 

Transmission of telephonie and telegrapbk 
currents over t h e  same line,  UPP'-ll'utus 
for the simultaneous, C .  'l' urehi . . . . . . .  kOl . U;W 

Fritz « (ioeldel Mfg. Co., 97 Alabama St . •  (irand Rapids, Micb. ;f�:��
o

y� sf,����l'(IG .. . :1: . . \��
i
.
L : :  : : : : : : :  : :  : :  �gr;i�!i 

. ___________ . _ _ ___ ._ 1'rolley base, C. E. Gierding . . . . . . . . . . .  802 , 1 60 

FIFTY CENTS 
brings y o u  o u r  bool, a n d  f u l l  �ize blue 
print working drawings. Gives com
plete inst.ructions enabling the amateur 
to build a 1-10 h. p .  rotary converter 
or dynamo, describes fit-my intm'esting' 
and instructive experin�ent,s. Is in

valllal!le to the student. Chang!::s 
battery current. to sing-Ie, two or 
three phase alternating or gener· 
ates direct and alternating currellt. 

Trolley harp, E'. D. Rockwell . . . . . . . . . . .  H02 , 17:J 
Trolley wheel, G. Lolli SO] , nUB 
Trousers stretcher, Barrell & Knigh t .  SO l , k:W 
'l'ruek, cal', 'V .  P .  Bettendorf . . . . . .  l:-102 , OH7 
'l'l'l1Ck, tongue, Pridmore & V\'\'hlJPr, 

S02 , :{ l fl ,  
Truck, transfer, 'Y. P .  Hussey . . . . .  . 
Tube cutter, E . .Johnson . . .  . . . . . . . . . . . 
T u rbine, H . \-Vagner . . . . . . . . . . . . . . . . . . . . . . 
Turbine engin€�, 1:1. D. Kalbach . . . . . . . . . .  . 
Turbine, steam, II. -�Vagller . . . . . . . .  . 
Type setting m aeliin(' ,  vV-. G. Hpyllo1ds . . .  . 

S02 , :J ]( i  
�02 , l t) n  
802. 2 1 [j  
H02, (fl4 
802, 2Da 
802.025 
SOl . n1:�: 

Undenvaist,  I. }1iUel' . . . . . . . . . . . . . . . . . . .  . 
U niversal joint,  C. \V . 'l'ouey . . . . . . . . . . . .  . Frost &; Sheldon, Elec. Engllleers, 47 Hudson A Ye.,  Albany, N. Y H()2,X()2 

801 , D:_t,:J: 
80Z. 2D!J 
H02, 1 47 
S(Yl. , OiJ1 
802, 2:m 
l:-102, a;�O 
80�, 1 1 :J  
81) 1 , 8:;4 
802 , 12f; 
R02 , 142 
802., O()�) 
�Ol , 8;-;2 
S()2 , 1 1 8  
802, B:32 

THE MIETZ 
. - -------.--�----- Universal joint,  V. & V. Lorene . . . . . . . .  . 

&. WEISS 

OIL ENGINES 
Operated by Kerosene Oil, Fuel Oil, 
Distillate. Safest, Simplest., Most 
Economical and Most Reliable Power 
on t.he market.. 

Highest award for Direct Coupled 
Oil Engine� and Generator, l aris 
Kxposition, t900. Gold 1>.Iedals, Pan 
Ameriean Exposit.ion, 19m, Charles
ton Exposition, 1902. Gold Medal 
and Special Diploma, Louisiana PUT
cha>!e Exposition, St. Louis, ;\:10., 1 904. 

AUnUST MJETZ 

Utensil handle, II . G. Kuck . . . . . . . . . . . . .  . 
Valve, E. V. Anderson . . . . . . . . . . . . . . . . . .  , 
Valve, E. E'. Rid'lIe . . . . . . . . . . . . . . . . . . . .  . 
Valve, E. II. Schulze . . . . . . . . . . . . . . . . . . . . .  . 
Valve, automatic l'(�lhd· . L . ...:\. Rabourn . . .  . 
Valve. balaneed slide, J. n. �l 11fl'('(, . . . . .  . 
Valv(� gear, explos've eng-ille, E. n.. e b l i ll . .  
Vault,  grave, M . .T. Faivrf' . . . . . 
Vehicle sprjng wheel, n. C . .:'I1a 8tp]' . . . . . . . . 
Vehicle wheel,  A. Consen . . .  
V ehicle wheel, G. A .  Sehfwlie . . . . . . . .  . 
Vehicle wheel, J. :\1 . I.ledford . . . . . . . . . . .  . 
Vehieles, body and gear supporting fl'UllW 

for pedaled, G. H .  Barscho\v . .sOZ , 1 7D 
Veneer m a chine, E. F. Smith . . . .  .sOl . !.lZri, SOl , D2 1.l  1 28-138 l\:Jott St. , New YOl'k, U.S.A. Ventilator, J. Lorenz . . . . . . . . . . . . . . . . . . . . . . ,s02, 000 

Cat.alogue DeIJt. 24. Ventilator, S . L. �Iorse . . . . . . . . . . . . . .  802 . 01;-{ 
Vise, B . Newman . . . . . . . . . . . . . . . . . . . . . . . . . .s02 , Z:12 
Vise, bench, C .  Hanimanll . . . . . . . . . . . . . . . .  802 , 040 
Voting machine, A. A. FarwelL . . . . . . . . . . .  .s01 , 861 
,,-ragon, dump, H . S. Hoy . . . . . . . . . . . . . . . . . .  8o.2 , l f.5 
",Vashing machine. C. E. Miller . . . . . . . . . . . .  802 , 054 
".Tashing machine gearing, v\7'. N �tht'wolt . . . 802. 0GG 
","'atch fob safety attachment. A. C. Doaue S02,140 
'Vutch protector,  .r. :1Iiddlf'hl'ook . . . . . .  802 ,22f) 
\V ater, apparatus for purifying, n.. T .  

\Veaver . . . . .  .s O l , H4:; 
'Nat.er closet, sanitary.  F.  P .  ::-;lH'l'idan . 802 , 1 20 

WASHINGTON D. C. ,Va tel' c o o l e r  a n d  refrigerator, ,T . \V .  Bro,vll 802 , lH2 
'Vater p:ate, Kellar & Thomaso n . 801 , nnO 

J O H N  T. D E V I N E ,  PROP" 

\Vater mptcr, N .  P.  Fplln('r.  ,T r .  802 , OB7 
".Tater motor, J. C .  Howard . . . .  .s02 , 1 04 
\Vater tube boi1f' I ' ,  C. H. Sm i th . . .  S02 , 121 
\-Vax, artificial, ,T. Lr'wy S02 . 1 Gn 
\V ay or traek, P. n. Sullivan . 80.2 , 244 
\Veighil1g machine,  G .  11. Dpnison . . . . . 802.271 
\Vell device, oil ,  C .  E .  ])OWll S . . .  )0102 . 1 82 
'Yell stra i n e r, (1 . B . 1\.1811(']' . . . . . . . . . . . . . . . . l:-lOl , f)f)5 
'Vbee1. See Jl]lastie -wh e e l .  
"Tind shield . .T . EYRs (� l' i r . . . . . . .  �02 , O H2 
'Vind wbepI, Mi110l' & Z i egle r . . .  S02 . 14!) 
"'"indmill, n. R. Harringtoll . . . .  �02 . 1 44 
"Tinding maehiIw, C. F. Kick .. l . . S02 , BGH 
,,"rinding ma('h i llc�.  cOlltrolling llIf':lfl:-; fn] ' .  

S .  ",V.  vVardwell . . . . . . . . . . .  �01 . f)41 
-VVimlow draft stop. 1£. ,0\. VelIe}' . . .  . . . . .  802 . �{40 
vVindow Hash, sheet meta1.  E. (j. Budd . . .  84J2,:1n4 
\Yindow screen, C .  "T .  A llt'll . . . . . . .  . . . .  801 ,f)5� 
",Vindow sereCIl,  1\ 1'-'oldel1 . . . . . . . . . . .  802 , 1 85 
"Tindow screen , metal, H .  \V .  & 'V . \V ;  

W a t s o n  . . . . . .  . . . . . . . . . . . . . .  802, 090 
\Vin� dra,ving maeh i:w, .T. H. O ' DnnneIl . . . 802 , 01 9 
\-'l ire or rod cutter, T. D. i\Jil1ca . . . . . . . . . . .  R02 . ();-;:: 
"Tire stretcher. Bost &; Holen . . . . . . . . . . . . . .  .so.2 . 1 54 
"Tire stretcher and splicer. H. F. BOllE'BtePle 801 , 84;� 
""-ires, rtc. , moist.ure-proof cusp coYe'ring for 

the terminals of lead armored inRulated, 
Teush & Hargi s . . .  . . . . . . . . . . . 802 . n:W 

'Vood. p reserving. \V .  E .  EV(--'l'ptt(� . . . . . . . . . . R01 , 85H 
Woodworking machine, W. S. "31cl1en . . . . . . 80 1 , 88H 
Wrench, H. B. Schiller . . . . . . . . . . . . . . . . . . .  80l , 9lH 
":rench, "'. P .  O ' B rien . . . . . . . . . . . . . . . . . . . 8U7,?1,R 

W ren('h, J. R.  Patty . . . . . . . . . . . . . . . . . . . . .  S02 , 3 hO 

TRADE MARKS. 
B a k i n g  soda , salera t u s .  and b a k i n g  powder, 

Church & Dwight Co . . . . . . . . . . . . . . . . . . . .. 46,901 
Beer, J. Conrad . . . . . . . . . . . . . . . . . . . . . . . · . . . . 4-7, OH) 
Bonbons, Walter III. Lowney C o  . . . . .  . '17 , 01 7 , 47 . 01 H 

operating 

Thurnian Patents 
ill l\lueri ca,  

�l.Jl<1 as luauy 1110re ill 
Canada, England, 

ami Europe. 
FREE CA',ALOGUE 

most brilliant, 

e c o n o m i c a l  light 

m ad e .  O u r  light g ives 

I O O - c a n d le p ower at 

the small cosl 01 2c per w e e l1 .  
Is l-lOrtalllc and tllcre i s  n o  dirt, grt�as(\, 

(ldlll' or f;llioke. Oyel: IUU diffel·ent styles
every one \varrant-ed. 

Agents f:lJanted EtJergf:IJhere. 
THE BEST LWIlT CO. 

Owners of Origin1-ll Patonis. 
87 'E. . 5 t h  St . ,  

whieh pre�.:;;es and {;]"e�lses your irousers whHe 
you 8h�ep. J'rovides au improved ha!lger for �h��2H�r��Zt:,j:\����·iW ���:itl�)�J�!I;!����.'l�� 

bag-,!:(,Y kr1 l!p;i by ;)CO lhs pl'essnre in
sbntl y al' p l h"J.  )'our ciotlling- will 
appear as rr(��h eye]'" mOl'niuO' 
as i f  just frOTlJ tIlt; t.,'li1(l;·'s. Raves it: cost ill I, lllont-ils :m d wi l l  last. a life
time .  Tndispen

_
�:ltlle in. a gent.leman's 

apal'tlnf<lli. J.'l'ic" WIthin read] of 
all. Write tf! day for illustrated 
desniptive folder and prict' . 

()EN"TltAI. l:l AN �rJ<:L CO. 1212 Olive St. , St.. I .. oui�, Moo 

That M O I ST E N S  
D R I ES 
C O O LS 
WA R M S  

Removes Dust and V entilates. 

Its versatility 

is proof of its correctness. 

100 per cent. of our installations 

are successful. 

Cold Air Co. 

Save Time and Money 
Progressive bUsiness men use 

<:.A m e ri c a n  E s t a t e s  
a n d G a r d e n s  

4 t o o l l x  1 3 ,% i n c h e s .  I l l u m i n a t e d  C o v e r  and 
275 I l l u s t r a t i o n s .  340 P a g e s .  P r i c e ,  $ 1 0 0 0 0 

B y  B A R R F E R R E E  
Editor of American Homes and Gardens,  Corresponding Member of the 

American Institute of Architects and of the Royal Institute 
of British Architects 

A SUMPTUOUS book dealing with some of th e  most stately houses J:""'\. and charmi llg gardens in A merica. The illustra tions are in nC:lrly 
ali cases made from original photographs, and are beautifully printed 

on doubl e coated paper. Attradively bound. This book will prove one 
of the most interesting books of the season, and will fill the wants of 
those who desire to purchase a luxurious book on Ollr America!! homes. 

An illustrated prospectus wailed free on l·equest. 

cJVI U N N  C O M P A N Y 
Publishers of 

" Scientific American " 36r Broadway, New York 



OCTOBER 28, 1905 . Scientific Alll.erican 
THE CITY OF NEW YORK Boot�o
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4G, 983 Can ned fruits and vegetables , R. C. Wil-
liams & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 , 010 Department of Street Cleaning 

Cards, playing, New YOl'k Consolidated Card 
NEW YORK, September 2, 1905. Co. . . . . . . . . . . . . . . .  46,935, 46,937, 46,938, 46, 942 

Cars , motor , Autocar Co. . . . . . . . . . . . . . . . . . .  46,99� 

(Jontract for the Final niSI)Osition of G'arbalre 
Ce

Ill\��rI���l Bl��!l�ll;rs 
c
g�P(:�i.

t
���

, 
. .  �.

i
�:l��:���: 46,947 

in the Borough of llIanhattan, for Five 

( I» )  Year., from A u gust 1 . 1 936. 
Chains, plated , Theodore \V .  Foster & Bro. 

() o .  • • . • • . . . . • . . • • . . • . • • . . . . . • • . . . . • • . . .  46,94� 
Champagne or sparklin g wine , American 

Wine Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  46, 969 
.Bids for the above contract will be received at tbe Cheese , rI'h reefoot Bros. & Co . . . . . . . . . . . . . . . 46,900 

Cigars, De Leon Cigar Co . ,  Inc . . . . . . . . . . . . .  4(;,918 

Agents Wanted 
i n  every railway shop to 
solicit subscriptions for the 

!1lailwauAllaster JRJlechanic 
ONE DOLLAR A YEAR 

Main Office of the nepartm��t of Street Cleaning, Cocktails, Blutbenthal & Bickart . . . . . . . . . . .  46,949 
N08. 13-21 Park Row (14th floor) , Boruugh of Manhattan. Coffee pots, Silver & Co . . . . . . . . . . . • . . . . . . . .  46,928 LIBERAL CO MMISSION TO AGENTS 

COlldellsers, surface and jet, "'''beeler COll-
untH 12 o'clock, noon, :Monday, �ovember 6, 1805. denser and l£nginecring 'Co . . . . . . . . . . . . . .  46,998 

For further in�'or!Tl ati011 as to the nature of the Cott���1l8Pi.e.c.e . .  �.O.O.d.S: . . .  �1�.S.S���9��ttt�) 4�����: 47 , OD8 
work and the  mallner and requirement of the bids, COU1\t���

e
�n�l

a
il��i��i�ll�ftl�ec'��e�, . . �����I�

i
.��

l
: 46,996 

bidders s l1 0ulfl call upon the Commissioner of Street C ream , toilet , Artesia Cream Co . . . . . . . . . . . 46, 930 
Cleaning, and shuuld also read the advertisement of Cyclf:g 

aeg. 
parts tlIere��, . .  I�J��� . .  ���.

u
.
f

.
a

.
c

.
t
�.
r
� 46,989 

Dental cu tt(�rs , BulIalo Dental Mallufactu r-
ing Co. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  46, 975 iaid contract now apTlearlnQ in tbe " City Record." 

J O HN MeG. W O O D BURY Dyspepsia, l'cnwdy for, G. C .  Frye . . . . . . . . .  46, 01 D  
Enyelop, �aJ1luel Cupples E'uvelope Co . . . . . . .  47,01:.1 

C OIDlnissioner of Street C leaning �:n�� ��3 �����', �ie�ol�;n H;;N�
e
go?�ci,t�i5�� !�:���' 

PRO F E S S 0 R M INI-N-if�EN G I N  E E  R I  N G g;r;:'�;la�:t��;' s�n���i;iol:,'�a�f���c��t" A�t� 46. �94 
Ligbter Co. . . . . . . . . . . . . . . . . . . . .  4G , 91 6  

WANT E D . g�,��
t
�'.' f' ��,�fiI�gn'�U�� 'c� : : : : : : : : : : : : : : : :  :g:��� 

Gloves, FredeJ'ick I�oeser & Co . . . . . . . . . . . . . . 4 7 , u u .  
Applications are invited for the Professorshi p  of Min_ Hair restoratives, B .  F .  K,cn . . . . . . . . . . . . • . • 46, 923 

ing l.j]ngille�ring about to be establL�bed at Auckland Hats , Boogber, 11'orce & Goodba r Hat Co . . . 46,915 
University College, New ZeaJand. Hats, men ' s  and boys' ,  Gauss-Langenberg 

• • • •  ADDRESS • • • .  

Railway Master Mechanic 
Security Building Vanderbilt Building 

CHICAGO NEW YORK 

LET US  BE YO U R' FACTO RY 
W R llf F O R  ESTI MATE O N  ANY AR T I C L E  ",au W A N T  MAN U FACTU R E D  STAMPING'S, M ODELS; E X PER.  WORK W R IT£ FOR FREE BOOKLET 

T H E  C LO B E  M AC H I N E '" S TA M P I N C  CO. 970 Hamilton St.,  Cteveland, O .  

Men fwd bOys wanted to earn $5.00 a day, aft er two 
months' instruction. Pc sition guaranteed. CO YNE 
BROtt CO. PLUMBING RCHOOLS, 239 Tentb Avenue. 
New York. Cic.ci�nati. 0 . . 81. I�ouis • .Mo. �'ree catalog. 

Applicants must be qualified to prepare Students in Hat Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  46, 914 
Headache remedies, C. C .  Uemm . . . . . . .  46,921 [UijJ' �'r:".3 .. rr� 

the Subjects of Applied MechaniCS. Mining. and Land Horsesboes, toe calks for,  Bay State l!'orge . • 46,971 w.."-J.IJ..LU.::'.D C orlis s  Engine�, Brewers' 
and Mine Surveying for the examination of the Univer- Hose, fabric , Eureka .Fire Hose Co . • . . . . . . .  47,OOti and Hutti cJ't3 Macbinery. �rHE VIT/PER 
sity of New Zealand required for the Degree of Bachelor Ho�iery , R. J . I;�isher . . . . . . . . . . . . . . . . . . . . . .  46, 913 MFG. CO. 8gB Clinton St • •  Milwaukee. Wis . 

Kllives, butcher aud pocket, Knapp & �lWll-of Engineerinl! (Mining) . eel' Co . . . .  . . . . . . . . . . . . . . . . . . • .  46,985 
�L'he salary is  £500 per annum, in addition to the stud- Knives, shoe, Stepben Uicbal"(l Co . . . . . . . . . .  46, 964 MODELS & E X P E R I M E N T A L  W O R K .  

Inventions developed. Special Machinery. 
E . V, B A I L LA R D .  24 F ra n klo rt Street .  New Y o r k .  ents' fees, with an engagement for five years. Private Lamt�la�iac��s . .  �1.1 �1 
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47,026 practice wb i ch did not interfere with :,h e performance Lamp wicks, C. A .  Sch neide l'. . . . . . . . . . . . . . . •  47,012 CAL I FO R N IA �' B 
. S d f tbl of co!lege duties would not be objected to by the College Leggings, leath� . ,  Chauavas & �lazellgpr, c:;al0g8�

r
5���woo��er, S�

r
F:��iscl. 

Council. Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,976 -�����--�-

i� suitable allowance will be made for passage money. t����,en:�Il��:- l�:I�t('�:O�;����;t�;�, \f��f��e (���'d� 46, 931 rci�l�t� tn���e;r.;.
o
s�h��

a
l&�:;:ioi2s£.�'�a�

a
J'�����lo: but not to exceed £IGO. ware and I�tluitJment C o  . . . . . . . . . . . . . . . •  46, 987 

'l'he successful applicant must not be over 40 years of Liquid preparution for elean ing , G. 'J'aluot . .  4 7 , U 1 ·1 
age, a.nd must enter upon his duties as Boon as possible LiVe&

p
�.��u latOl' ami blood purifier, G. M. 

4G,945 after January 1st. 1906. Macaron i , 's'p'�gl;�tti: ' 'dI;a ' '��r'�i��ilj: . d. ' 'R� 
Copies uf the questions to be answered by npplicants SpUvlllo & Co. . . . . . . . . . . . . . . . . .  . 4U, �Dti, 46,8DG 

the Calendar of the University of New Zealand, and the �Ia t('hes, parlor, 'l'hreefoot Bros. & Co . . . . .  4(), 044 RU B B ER 
f?rID of agreement �o be �igned, may be h�.d 0.0- a.ppli�a- ! l\ledi�ly�]al 

nJJ�etdargi����es�O\i'i\l��m
c
l�y'

e cg: . .  c.e.
r
� 46, 932 tlOn to the  underslgneu, to whom apphcatlOns With Medidnul toni c  prcpal'atiolt, Charles H. Phil-

Expert l\IanufactureTs 
Fine Jobbing Work 

testimonials may be addressed. lips Chemical Co . . . . . . . . . . . . . . . . . . . . . • •  47,029 

H. STE P H E N S O N  S M I T H .  R e s i d e n t  A g e n t .  N .  Z • •  

3 1 7  Cal ifo rn i a Street .  S a n  Francisco . 

Lea r n  Teleg ra phy a n d  
R .  R .  Acco u nt i ng 

Milk, conden sed , Sanipure Food C o  . . . . . . . . . 46,�!JU 
IV[olasse� and syrup, Dugue &. Co . . . . . . . . . . .  46, 897 
Nail f'ullers, Smith & Ht�mcnway Co . . . . . . . . 46, D6G 
Nails, horse, Standard Horse N a i l  C o . 46,n91 , 47,011 
Nicotin solution and p a p e r  saturated tbere-

\vith, Kentucky Tobacco l'roduct Co . . . . . 46,922 
Oil, G .  W. Cole Co . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7 , 021 
Ointments, linimellts, salves, und lotions, A .  

V .  M. Sprague . . . . . . . . . . . . . . . . . . . . . . . . 46,92D Paint pigments, Lmve Bros. Co . . . . . . . . . . . .  4 7 , 0 1 6  
Pantaloons. A .  Kol'Y & St,'IlS . . . . . . . . . . . . . . . .  46,910 

PARKER. STEARNS &. SUTT[)N, 228.229 South St. .  New York 
. ���. ..��--�-

LEARN A RT OF ENGltA VING i:'ituations 
guaranteed. Send for catalogue. JEWELlutS' SCHuOL 
OF ENGRAVIN G, 42 A-fadison Street , Cbicago. 

EXPERIMJ<: N T A L  W O R K  Scientifically 
and accurately executed. Alodels and sruan machinery 
perfected. STEN1)lCKE & VOLKM ER, 61 }<'ulton Street. 

35 1 

Ele ctrical Eng ineer i n g  
a n d  E x p e r i m e n t a l  Wo r k  o t  Every Oesc r i p t i o n  

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma
chinery throughonc. 

C .  F .  !,;PLITDORF 
Engineering Dept. 17·27 Vandewater St., N.  Y.  City 

Our G randfathers 
would have enjoyed reading the New Science 
Library, but they would have considered it a WOll
derful work of fiction, with its anlazing story of 
messag es flashing through space half way around t h e  
w�rld ; of a tlletat so rare t h a t  it costs half a mi l � ion 
dollars an ounce ; of astronomers analyzing the COll
stituents of a star trillions of miles away ; of a 
theory of evolution which carries the origin of man 
back mil l ions of years to a lower fonn of life. They 
would have found a surprise Oll every page, yet 

The New Science Library 
is fi lled with sober facts. Until you read this record 
of nlan 's  achievements you cannot realize fully how 
Science bas transform ed the entire fabric of in tellec
tual and connn ercial life. It will tell you how the 
phonograph was invented ; upon what princi ple 
wireless telegraphy rests ; w h a t  the famous Dar· 
winian U-- eory is ; how the distance to the stars is 
measured ; how electricity makes the trolley-car go 
- and a thousand other in teresting stories. 

This unique library, in sixteen volumes, contains 
the best work of Spencer� Darwin,  Huxley, Tyndall , 
and other great scientists It contains just what you 
wa n t  to know about lTIodern Science-and there is 
not a dull or dry chapter in the work. $50 to. $100 per month salary assured our graduates under 

bond. You don't pay u!s until you  have a position. 
I�argest �ystem of telegraph scbools· in America. En-
��a� b

la���:
a
�l��

y 
a�:it�!�. °W�f�:r����¥�:�u�e� 

Paper, brumid, Defender Photo. Supply Co . . .  47,002 
Paper printjng�out, Defender Photo. Supply 

Co. . . . .  . .  . . . . .  . . . . .  47, 004 
PapPI's, bond, linen,  ledgt' r ,  wedd ing, and 

'l'elephone 5655 John. FREE-84=Page Book-· FREE 
M O D E L  A N D E X P E R I M E NTAL W O RK . If you will mail u s  tl1e coupon below a t  once w e  will M O R S E  S C H O O L  O F  T E L E G R A P H Y 

C i n c i n nati ,  0 . , B u ffa l o .  N . Y . , At l a nt a ,  Ga .• La Crosle . 
W i s . ,  Texarkana,  Tex .. S a n  Francisco.  C a l .  

G INSENG 'l'he  money making c r o p .  
Easi ly grown. B.oom in your 
gard ell to grow b undreds of 
dollars wortb annual ly. Roots 

for sale. Plant now. Literature free. \Vrite today. 
B UCKINGHAM'S GUiSEN(, GARDEN, 

Dept. 4. Zanesvllle. Ohio 

' AUTO STORAGE BATTERI ES 
� ALL ,KI N DS 

l H E  WILLARD 5TORAG[ BATT[�Y CO . CLEVHAN D  0 

index bristol, B. D. H.ising Paper Co . . . .  46, 972 Papers , developing, Defender Photo. Supply 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  Periodical, magazine, E .  L. Bill . . . . . . . . . . .  . 

47, 003 
46. 979 
4G, 988 
46,993 

Electrical and Mechanical Instruments. Hma11 Mach'y send full particulars about the New Science Library, 
E DWAR[) K L E I N S C H M I [)T . 8 2  W. B roadway. New Yo rk aud how )' 011 may get i t  a t  l1alf price and 011 the In· 

dividual Payment Plan, by means of which you can 
arrange the paYll1ents to suit yourself. Phonographs, N ational Phonograph Co . . . . . .  . 

Pianos. Baldwin Co. . . . . . . . . . . . . . . . . . . . . . .  . Pills used for cure of headache dizziness biliousness , etc. , Cartn' Medicine Co . . .  : 46.91 7  
Remedy f o r  t h e  preven tion a n d  cure of dis

ea::;cs of the mucous membrane, .T. S . 
Lconha-dt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,925 'I 

RCIDf'dy fot' trea tmPIlt of affections l'csuHinlJ, 
from the stc,ma('h� bowels, liver , and kidneys , E. G. �fiehel . . . . . . . . . . . . . . .  , .  4fi,927 

CE:llr N T  BOOKS. How to Use Portland Cement, 5Oc . ;  Cement 
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Bnilding Construction, 50c. Postpaid on reeeipt of price. A(idress 
CEMENT AND ENGINEERING NEWS, Chicago, III. 

!\TAME PLATES-STEEL STNtIP� l1l ':fMPlOYEE CHECKS, KEY TAGS &BADGES · V 
J . ROBBINS MFG.CO. 58 KNE E LAN D ST. 

S� FOR CA'flfLOGl/£ . . . . ·S OSTON. MASS.  
SaI-soCa, Chul"ch & Dwigh t  CO. . . . . . . . . . • . . . .  4G, n02 1 Rewin � macnlnes, needles for, American Sup-plIes Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7 , 001 Sheetings and drillings, Gaffney Manufactur- . .  . . .. --

At the sanle time we will send you a copy of our 
handsome 84-page book, ,. Some Wonders of Sci
ence . "  This book, containing articles by Thomas H .  
Hu"ley, E. B Tylor. R .  A. Proctor and  Ray Stan nard 
Baker, is so bright and interesting that you will read 
it frottI cover to cover, ' and when vou have read it 
you will wonder how you ever could have thonght 
science dry Ind dull. As long as the edition lasts, 
,ve will exchange a copy of it for the conpon printed 
at the bottonl of this advertisement. 

Ing Co.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47, 020 ' Are you Interested In Pat�nr8, Madej or Expenmental 
--. ..... ----�- Sbeptings and drillin gs , hlCfl

.
ched, brown, 

' work ?  Our booklet entiti
l. 

nnel colOl'od cotton ,  .T. L. Ralter . .  46.903 47 02S WH AT WE D O · 'W WE D O IT 
Public Opinion Company 

44-60 E .  23d Street New York 
'BatterY' Shirt waists and sllirt waist suits, Hagedorn: 

' . ' . 
lor S5 cts. e white Ii •• t. Mer>. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,m 1 WIll h!, sent to you?n reguest. 1 .----------------------. 

flashes. \nw:\te for &\ vage :;'hof's , h' fl ther. H. Ch i ld s , .11' . . . . . . . . . . . . • • . • 46, 977 K NI C KRRH4:!.P KJ .... R l\IAC�(I-:\:E W OI�KS, Inc., 
25 c.ts . nAPOl1UlC CO.. Shot sYr ns fiTJd cart ridges , 'Vincheste r  Re-

!,;�10�l_ JOliet>! Stred,. New YOI·t.:. tL£.� -park 'P\��"{Oro<.� pea t ing Arms Co . . . . . . . .  . . . . . . . . . . .  47 ,000 
Sci. Am. 10-28 EXCHANGE COUPON 

Good for one cOlllplinlentary copy of " Some 
Wonders of Science, " if lllailed at once to PubllC 
Opinion , 44-60 East 23d Street. New York. 

_��������������������_ I Sli ce rs and kraut cutters, vegetable , E. C . Atkins & Co . . . . . . . . . . . .  . . . . . . .  47. 00<\ 
LEA RN WATC HMAK I N G  

Andrew Ca rnegie, Thomas A. Edison 
and many other successful men be
Ilan then careers at. Telegraph 

Operating. Why don't yoti 
learn ? For $1.75 we will 

send you a complete 
N. D. outfit with 
book of in�tructions, 
by expl'ess (not pre
paid) .  Send for cata� 
log of electric appa
ratus, supplies and 
novelties. 

J. H. BU"NELL & CO., Inc . . 20 Park Place. New York 

ELECTRIC LAUNCH MOTOR. � THE 
design in this papAl' is for a motor of unusual simpliciLY 
of construc'Aon, which can easily be built by an amateur 
at small cost. It i� intended for a boat of about 24 feet 
over all and 4 feet fi inches beam, drawmg 18 incbes. and 
is capable of prnpelling 8uch craft at a speed of  7 m des 
per bour. Illustrate;'} with 21 cuts. See 8CI ENTlJj'W 
AMERICA :'IJ SUPPL E �n J �T, No. 1 2 02. Price 10 (�ellt:s by 
mail, from this office. and from all newsdeall�rs. 

�PAGE'S PHOTO PASTE 
IN JARS AND T U B ES. 

For photo or general use. 
quickly -never discolors . 
strong - corners 
bottle now sold for 
bulli for large users, 

l! PAC E'S M UC I  2 oz. size retai ls 5e. j uy 
If PAC E'S C L U E-1 oz . . mail. l2e .• oot.or  tn l)e. ItIJSSIA . CO., 139  1�:OO!iex A veuue, Gloucester, MasR. 

TRADE MARKS 
DESIGNS 

COPYRtGHTS &C. 
Anyone sending a sltet ch and description may 

Qutcltly ascertain onr opinion free wbether an 
invention is probably patentable. Communicn
tions strictly conlldelltial. HANDBOOK on Patents 
s
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MUNN & CO.36 1 SrOadway, New York 
Bra.nch Office. 625 F St., Washington. D. C. 

Sta rch, J. Morn ingstar . .  . . . . .  . 46, 8D8 
StpHrn hoile l·s. fhw expAnders fol'.  J F a e Rslf'T 

M:mufact uring Co. . . . . . . . 4fL9�4 
Rnspf'ndf'fS, h o�f' . F n m k  & Gntmann . 46. 91 2  
'raps and d if's , Pnttf'rson , Gottfried & 

We � each it thoroughly in as many mouths as it I 
formerly t.ook years. Does away with tedious apprer.- i 
ticesbip. �loney earned while studying. Positions se. I 
cured. Easy terms. Send for catalog. 
ST. I,OlaS WATmB1AKJNG S()) WOL. St. Loul_, lIo. 
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CITY AND STATE 
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FR����-. ' 'Vall h�n,ging's ,  h(1l'l a ns dYf'il and prf'pared '" .1' � 

'Ye will send, at the same time, full particu
lars of our New Science Library and our Intro
ductory Half-Price Offer. 

for use as. Cott-A-Lnp Co . . . . . . . . . . . . . .  47 , 0 1 5 VilAS. J. �-' ORJ). 225 Sellior UlI ild ing. l I oiyol;,:e. l\l u!i;!O'. 

Washing m:1rh inf't'!. Wahle Foundry and Ma-
ch ine 'VOl'ks . . . . . . . . . . . . . . . . . . . . . . . . . . .  46Jl97 

\Vflshin .g' mn('h ines . Wh i te Li ly Washel'- Co. . .  4() .999 
'Yatchf's. HnmnoPll V\Tntch Co. . . . . . . . . . . . . .  46.9RR 
',Vntf'hf's. Ahrnhftm & Straus . . . . . . . . . . . . . . .  46,968 
'Vat f'hN; and watch parts , Hampden Watch 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46,934 
\Vat('hes, mnlnsprings for, Henry Zimmern & 

C o , Tnc . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . .  46,920 
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'Vhisky. I1Jnll'eirh Bros . &. Marx . . . . . . . . . . . . 46 . 953 
Vilhisky. Lo.p]). Bloom &. Co.  . . . . . . . . . . . . . . .  46.954 
Whi sky . 1 .  M lchelgon & Bros . . . . . . . . . . . . . . .  46. 9fi5 
Wh i sky , A. 1\(,,('I's . . . . . . . . . . . . . . • . . . .  46,!l!')0 
Whisky. C .  � a ml ht�p"(,l' . . . . . . . . . . . . . . • . . . . . . .  46, fl 6a 
"Thisk�" ,  .T. Berkowitz . . . . . . . . . . . . . . . . . • . . . .  4f).97� 
:������:: n���i;'4 �:1\�;1� C�: . : � � .

: : :  . . . . . . . . .  :�:�+� 
"Thisky. FJl'dl'eich Bros. & Marx . . . . . . • . . . . .  4fU 1RO 
""Vhi sky, Frpihpl'g , Meyer & Co . . . . . . • . . . . . . .  46. 982 
v\!hisk:v', V\Tm. Lnn ahan & Son . . . . . . .  46.986 
,\Vhis1{y, L. Rosenzweig . . . . . . . 46,l':;:'1) 
Vlhisky. Kayser & HrJ!'ner Co . . . . . . . . . . . . . .  46. !):lfi 
'Yhjsk�", Rosslm m .  Gpl'Stlf'Y &. Co . . . . . . 4 7 . 02 7 
Whisky, Scotch . Bf'mis-R.ichplipu Importing 

Co. . . . . . .  . . . . . . . .  . . . . . . . . . .  . 
Wine. Bayer. Sclnvartlr. & Co .  
"Triting fluids, Carter's Ink C o  . . . • . . . . . . . . .  

LAB ELS. 

46.94R 
46. 970 
46.994 

" Ronlette Cards," for roulette cards, A. K. 
Ferris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,392 

PRINTS. 
"Evprpo, "  for paint, National Pai n t  and 

Varnish l�O. ' • • . . . . . • . . . . . . . . . . . • . . . . . . .  

" Ref'ol'd ' s  Pa tent Folding Portirre Doors , "  
fnr folding portiel'P doors. fold i n g pOl'
t i f'rt� sc reeTl s .  folding portiere partitiolls, 
ann foUling Dortiere show w i ndow backs , 
G. J.  Rpcon] . . . . . . . . . . . . . . . . .  . 

1 . 436 

1 , 435 

A prin ted Co.Py nf the specification and drawing 
of any patent i n  the forpgoing- list, 01' any patent 
in print issued since 1863, w i ll be furnished from 
this offiee for 1 0  cents, providpcl the llame and 
number of the patent dt'-sil'('(] nnd the date be 
given . Address l\:IuIlIl & Co. , 361 Bro:ulway , New 
York. 

Canadian patents may now be ohta ined by the in 
ventors for any of the inven tions named in the fore
going list . For tf'rm� and further particulars 
address Munn & Co., 361 Broadway , New York. 

"lVefigured it{Juftmd . 
- f{Jrmany rl?8S0nS dl?krmined 1(1;" 

, " FOLLOW THE FLAG " 

Follow the Flaf " 

There is nothing more assuring to the 

traveler than his knowledge of the fact that 

he is traveling on a firm road-bed upon which 

is laid th e heaviest of steel rails, made true in 

all their curves, and that the train which 

carries him is of the highest standard. of excel

lence known in railroads , and is being guided to 

its destination by experienced minds. These 

are the con ditions which become apparent to the 

frequent traveler on the Wabash Line,  and which 

have made that line justly famous. Through cars 

are operated between 

ST. LOUIS and CHICAGO. 

KANS AS CITY, OMAHA. T O LEDO, 

DETR.OIT, NIAGARA F ALLS, BUFFALO, 

NEW Y O R. K, BOSTON, ST. PAUL and 
MINNEAPO LIS. 

C. S. C RANE. G. P. and T_ A .. 
ST. LOVIS. MO. 
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See Your Hair Grow Machin ists ! F R E  E !  T O O L C H E S T 
GRAHAJ\!'S Tool Makers! Glass Vacuum Cap 

W ERE \' OU EVEIt, when called upon to perform some mecbanical 
work, confronted by almost unsurmountable diffi culties becaus.e you did not 
have tbe rigb t  kind of tool to t ake measurements ? A New, Scientific, yet Simple Device 

TRAm >TAUK J Pattern Makers ! for Taking Measure
ments is the Tbe vV. G. Combination Gauge combines . an O utside C aliper, an Inside 

(� aliper, a D ivider, a �traight Edge, an A n g le Edge, a D epth (';a,uge, a Try �quare, a C enter �quare, an Angle Protractor, a .Center 
The transparent " PNl<:U-VACU " CAP glVes you an opportunity to watch the process, and when you have caused a 

���� �,e
:�t����e�rog��ht ihettio�c:lfo �h� 

����ireag���e���d.
thait 

i�:�ts:eOs tf�e Wh:i� 
follicles and induces a healthy growth that 
has long been dorm:'.l.nt. You .cannot 
OVERDO the matter, or worse stlll. not 
keep np the stimulation long enough. 

SOI.P UNDER BA�K GUARANTBE. 

Booklet on request. 

Vacuum Cap· Appliance Co 

NEW YORK 
CITY 

New York 
Belting & Packing Co. Ltd. 

Manufacturers of hi�h grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, Steam, 
Suction and Garden Hose, etc. , Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber �oods of every description. 

T i �rite for t:atalogue. 
9 1-93 Chambers St. , New York 

- -- �-- -- - ---- ---

To INVESTIGATE 
The mf'dlanicall Y correct DURY� A )  invariably is to purchu�e. Ihlrycu� are different is the rerrSOll . Patented features ma!;!' them for Comfort and 
f��onl��KetSUKrel��ib S�!;ll� 
Reason Why. 

DU RYEA POWER C O  .•  4 4 · 8 4  Aeyrud St . .  R e ad i n g .  Pa .  

RtatJOnaries, Portables, Hrmners. Pump
ens.  Sawing and Boat Outfits, Combined 
wIth Dynamos. 

(� a�oline, Ga�, Ke1.·osene. 
Senct .to/" Catalog Ute. 

�tate Power N eeds. 
CHARTER G A S  E N G I N E  CO .• Box 1 4 8 .  S T E R L I N G .  I LL.  

W h at I s  D au s ' T f p -To p ? 
TO PUO\TJ<: that IJans' " Tip.Top " is the (,est and sImplest device for making 100 (>opie!il from pen-wrItten and 50 
eopie� from typewritten original , we will 1l11ip complete duplicator, cap size, 

", 1tho u t  depoldt, on ten (10) 
��:: :-:�ko leMM $5 
trade di@count ot Net 
33� per cent. or 

The Felix A. B. Daus Duplicator Co . •  Daus Bldg , 1 1 1  J ohn St., �e\f York 

U S E  
M I CA·NOID 

climatic change s ,  
anrl w i n  last a. l i f e · t i m e  reas onable care . We pay 
the freight. S a m p l e s  upon request. Write today. Addre s s  

ASBESTOS M FG .  & ROOFING CO.  
Manufacturers 'O f  Everyt h ing in the Albeltos Line 

2 1 7  CARR STREET ST. LOUI S .  110 .. 

B4Usch �Lomb 
Microscopes 

This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments fOT the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bausch & Lomb Optical Co. 
M A N U FACTU R E RS 

ROCH EST E R ,  N .  Y.  
NEW Y O R K  C H I CAGO BOSTON 
SAN FRA N C ISCO FRA N K FO RT A - M  GERMANY 

Wonder Electric Lighting Outfit 
I?or the farnl. shop, cottage, or 

THE R. Mo 
406 So. Salina St., 

private residence. 
So simple aHy(me can operate th�lJl. This i� the first outfit ever offt.r(�a lor sale at such a price that YOIl cannot afford to be without Olle. Think of it ; olily Ol lf'� tenth of u cent pf'r hour [or u leh H i  C P. l �ul lp. Y(lU can rrlso \lHe eng'ine d{lring t ir e  tlay for other pnrpoHes. A 12-lig'ht outfit only $1(1).00. Send for complete catalogue 

-----

lluJ,rfiu Ou� En�ine 
.k .\Hi!'. Co. 

Winchester, Ky., U.S.A. 

Electricians!  

Draughtsmen !  

Everybody! 

Wiet-Goethe 
Combination 
Gauge 

Gauge and many others too numerous to mentioll .  
fl'akes a l l  measurements within its scope, accur

ately and quickly. 
j\.'lade of superior steel by expert mecbanics, 

no tim e 01' expense being spared to insu.re ab
solute ac curacy. 'l'he mechanic and practical 

man will find use for it under all circum
stances. Comes enclosed in a neat J eather
ette case with metal trimmings tolO as to be 
conveniently carried in the pocket. Here is a 

SPECIAL OFFER 
R E AD I T  

We Want to Increase the Subscription List t o  our rlonthly Journal 
The foundation of CIVi lization rests on inventions of new machinery. '1'0 keep abreast 

written so all c�� ��8��8���J li��1i38fh�
h

��t iR�8l�:t:�tft�Vc��s.
in

tYli�j)iRW· M
O

lcjJ
u

f��it°y 
want to get you started reading this paper regularly and therefore make you this offer. Send us 

Y
j��.s..tilti�ii1 J�9���.

a
�g�,c�:jllrJcl

o.ilng $1 .00, and we will  IDail you llH)Dl£RN lll A c:.' ll I N ERY eveTY womb for O n e  Y e a r  and It 
If not just as represented, send the gauge right back and we w U I  refund your money. Don't 

Re,m" mber, your dollar back tomorrow if dissatisfied. 
M ach i n e ry P u bl i s h i ng Com pany, S u ite 9 1 5A Secu rity B u i l d i ng, C h i cago 

---------- -------------------

"U�rbum sat $api�nti " There is a pipe with which the tongue 
cannot possibly b. burned and whiCh 
arrests poison by CQndensation. 

OLD GALVAN I Z I NG.  
AMeRICAN PROCESS .  NO R OYALTIE.S. 

SAMPLES AND I NFORMATION ON APPLICATION .  . $2.00 
l Os. 6d. 

Re�l[o\tt"r .. ·d J\lall 
PO!!ltpuid 

Imported Briar 
Sterling Silver 
Vulcanite 
7 out  of 1 0  
O rders from 
O l d  Cos\omers 

Inventor and 
Patentee Direct 
to Smoker 

Cannot Possibly 
Stern 

NOT A COM PETITOR WITH CHEAP PIPES 
Please Send for Booklet 

N I C K E L 
AND 

Electro· Plating 
Apoaratu8 and Material. 

H a n s o n  & V a n  W i n k l e  
Co • •  

N e ",· al'k.  s. J .  
92 William St., N. Y. 

30 & 32 S. Canal St. 
Cbica/l"o. 

THE "A-C"' PIPE CO .• 8 0 7  Times Bldg., Broadwav 6. 42d St . •  New York S I Ail varieti es at IOwest pnces. Best RatlrOad 
Track and 'Vagon or Stock ScaJ e� made. ca OS Also 1000 us�fu] ar.tlcLes. i,p. c[udlng Safes, U SeWlng llachlnes, BJ eycles. 1 o o l s. etc. �ave Money_ Lists Free. CHICAGO SCALE Co • •  Chicago. Ill. 

��GRIFFIN2'O.lL 

Experimental 

The Greatest Pulverizing Machine 
in the World 

U s e d  Wherever Portland Cement is Made 

OVER 50 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE 

UNITED STATES TO·DAY IS GROUND IN THE GRIFFIN MILL. 

The Griffin Mill pulverizes more cement than the combined output 
of all other machines used for this purpose. 

Thoroughly tested by continually successful and constantly increas
ing use during the past sixteen years. 

Portland Cement Clinker reduced from Yz inch to required fineness 
in one operation, with no auxiliary apparatus. No other machine 
made will do this. 

Buy the GRIFFIN MILL and get the BEST. It holds the world 
record from every standpoint. 

Send for Catalogue and full inforIllation. 

Bradley Pulverizer Company, 92 State St., Boston 

Electrical Outfits B R ISTO L ' S  
R ECOR D I N G  I N ST R U M ENTS. 

from which the following practical machines c a n  be made : Dynamo or Motor 
(high or low volts) ; Gas Engine Dynaillo ;  Motor-Dynamo ; Dynamotor ; Booster ; 
Single Phase A. C. Rectifier ; Single Phase A. C. Motor ; Motor-Driven Self-Exciting 
A C. Generator, etc. Parts are interchangeable throughout. Can be purchased I altogeth er or o n e  piece at a time. Bulletin B mailed free for the asking. GOLD 

Pressure Gauges, Vacuum Gauges. Volt
meters, A.mperemeters, \i\7 attmeters, and 
'I'hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
Bent on 30 days' trial. � Send jor Oircu
ars and Specimen Chart. 

The Bristol Comnany. Waterburv. Conn. 
MED A L ,  ST. LOUI'" "EXPOSITION. PARSELL t& WEED, � 1 2 9·i � 1  West Thirty-first Street, New York, V. S. A. 

Civi l engineering and Surveyors' Instruments 
DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We Hrc the largest house in the world. Try us on BLUE PRINT P APER, TRACING CLOTH, DRAWI N G  
INKS, or S U R V E YING a u d  ENGINEERING I NSTRUME NTS 

A. S. ALOE CO , 515 Olive Street, St. Louis, Mo. 
-Write for Catalog. " Sent Free.1' Correspondence Solicited. 

- I West Cold Tire Setter 
D O E S  A N  H O U R' S  W O R K  I N  A M I N UTE 

A money making investment for any wheel maker, carriage or wagon 
lmilder or repair man. Send fo\" 
Catalog and our Bulletins. 
W};ST TIIU� "'ETTER CO. 

Rochester, :so \�. 

-------- ----

-----------" F-or s-afct-y an-d f-or c-omf-ort-'s sa-ke ,- I Circular Metal Sawing Machine 
Equip your wheel with Morrow Brake." 

The wear and tear and the " tugging " of wheeling is vastly minimized if 
the machine have as an attachment the wiaely popular 

;UORROW COA �TER BRA KE 
which en sures comfort and safety when riding down the steepest hill,  'rhe 
greatest modern boon to cyclists all over the world. 'rhe main parts are cut 
from soJid steel ano all are interchangeable. Onl y one cl utch-the- Forward 
Drive. No added fri ction when pedaling. Perfect in every detail. Price Sa.OOe! Booklets free on application. A l so price list of all parts. 
ECLIPSE MACHINE CO . •  Ehnira.., N. Y., V. S .  A. 

A nv size place. su ltuuer hOlnes, launches, yachts, etc. 
Everv detail included ; very best Dlatenal : practical. , 
So silllple n o  electrician required. Light AJI the Time. 
as storage battery included. Gas , Gasoline or Steam 
en <Yine� used give plenty of power for PUlllpillg water, 
sa-;inrr wood, refrigeration, etc. For our new 56-page 
Catalo

�
2;ue describing over 100 different outfits, address 

ELECTRIC DEPA RTMENT 
RICHARDSON ENGINEERING CO" Hartford, C.,nn. 

Makes a straight 

smooth cut through 

a 4-iIlCh steel bar in 

ten minutes. \\' ill 

do more awl better 

work than a dozen 

power hack saws. 

Grinner attached for 

sharpening saw. 

A sk fOY circular" 

C O C H R A N E - B LY C O M PA N Y  

2 2  St. James S t  . •  Rochester, N. Y. 




